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Abstract. In the process of continuous innovation in higher education, the
educational concept of "student-centered" has become the key guidance for
improving teaching quality and promoting the all-round development of students.
This study deeply analyzes the importance of constructing an intelligent
supervision and evaluation system in colleges and universities from the
perspective of this concept. Aiming at the existing problems, through strategies
such as integrating intelligent technology, optimizing evaluation indicators, and
strengthening student participation, a comprehensive, scientific and dynamic
intelligent supervision and evaluation system is constructed. At the same time,
the research methods, innovations and practical significance are described in
detail, aiming to provide theoretical support and practical examples for the reform
of teaching supervision in colleges and universities, and promote the steady
improvement of higher education quality.
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1 Introduction

As a key stage for cultivating high-quality professional talents, the teaching quality of
higher education is directly related to the country's talent reserve and long-term social
development!!!. With the continuous evolution of educational concepts, "student-cen-
tered" has become the core trend of global higher education development. Due to the
limitations in evaluation subjects, evaluation dimensions and evaluation technical
means, the traditional teaching supervision and evaluation system in colleges and uni-
versities is difficult to meet the diversified learning needs of students and the require-
ments of high-quality education development in the new era. In this context, construct-
ing an intelligent supervision and evaluation system in colleges and universities based
on the perspective of "student-centered" has become an important topic to promote
teaching reform and improve education quality in colleges and universities.
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2 Research Background and Significance

2.1  Foreign Research Status

Foreign countries started early in the research field of student-centered teaching super-
vision, and have accumulated rich theoretical and practical achievements!?. American
universities attach great importance to the evaluation of student learning outcomes, and
use a variety of ways such as course evaluation surveys and learning file analysis to
widely collect student feedback data. For example, Harvard University has a perfect
course evaluation system, in which students can comprehensively evaluate course
teaching every semester, covering many dimensions such as teaching methods, course
content, and teacher performance. The school provides targeted teaching improvement
suggestions for teachers based on these feedback data to meet the personalized learning
needs of students, while paying attention to cultivating students' critical thinking and
practical ability. In addition, some American universities have also built a student-par-
ticipatory supervision system, in which student representatives deeply participate in
teaching policy formulation, curriculum review and other links, and give full play to
the main role of students in teaching supervision.

British universities place student experience at the core of teaching supervision, and
use advanced technology to track students' learning process. For example, the Univer-
sity of Oxford uses an intelligent learning platform to record students' learning tracks,
learning time, participation in discussions and other data in real time. Supervisors,
teachers and students work closely together to optimize teaching plans based on data
analysis resultsl®). Relevant studies focus on integrating various resources to promote
the implementation of the student-centered concept in all aspects of teaching, and fully
consider students' needs and experiences from curriculum design, teaching method se-
lection to teaching evaluation.

However, there are differences between foreign education systems and cultural back-
grounds and those in China. Although their teaching supervision models have many
things to learn from, they cannot be completely copied, and need to be adjusted adap-
tively in combination with China's national conditions.

2.2 Domestic Research Status

In recent years, domestic universities have gradually increased their investment in
the research of student-centered teaching supervision. Some universities actively ex-
plore the optimization path of student evaluation of teaching, and try to deeply integrate
it with teaching supervision™, so as to promote the transformation of teaching evalua-
tion from simply paying attention to teachers' teaching behaviors to paying attention to
students' learning effects. For example, in the process of student evaluation of teaching,
Tsinghua University has increased the evaluation content of students' learning gains,
ability improvement and other aspects, guiding teachers to pay attention to students'
learning outcomes.

But at present, there are still many problems in the supervision and evaluation system
of domestic universities. In terms of student participation, students have insufficient
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right to speak, limited channels to participate in teaching supervision, and insufficient
depth of participation, so that their feedback opinions are difficult to be fully valued
and effectively applied in teaching improvement. Data collection and analysis methods
are lagging behind. Most universities still rely on traditional questionnaire surveys to
collect data, and the amount of data is limited and the analysis method is simple, so it
is impossible to comprehensively and deeply tap the problems in the teaching process.
The evaluation index is single, too much emphasis is placed on students' academic per-
formance, and the performance of students' ability cultivation, emotional experience
and moral development in the learning process is ignored. At the same time, digital
technology has not been fully used to integrate various resources, so it is difficult to
build a comprehensive and dynamic evaluation system.

Therefore, domestic scholars call for broadening the channels for students to partic-
ipate, establishing a dynamic supervision mechanism, learning from foreign experience
and combining with the actual situation of domestic universities, and exploring the local
characteristic student-centered teaching supervision models and strategies, so as to
achieve the comprehensive improvement of teaching quality in universities).

2.3 Theoretical Significance

This study plays an important role in promoting the improvement of the theoretical
system of university education evaluation. By deeply integrating the student develop-
ment theory and the application of intelligent technology, it injects new vitality into the
traditional education supervision theory. In the past, the education evaluation theory
mostly focused on standardizing teachers' teaching behaviors, but this study re-exam-
ines the goals, contents and methods of education supervision from the perspective of
student-centered, and realizes the transformation from paying attention to the standard-
ization of the teaching process to focusing on the personalization and diversification of
students' learning outcomes. This not only expands the research vision of education
supervision, but also provides new ideas and directions for constructing a comprehen-
sive, scientific and in line with the needs of the times education evaluation theoretical
framework, helps to fill the relevant theoretical gaps, and promotes the continuous in-
novation and development of the education supervision field at the theoretical level.

2.4  Practical Significance

At the practical level, the research results have significant valuel®l. First, it can accu-
rately diagnose the problems existing in the teaching process of colleges and universi-
ties, deeply tap the pain points and difficulties in the learning process of students, and
provide accurate targeted guidance for teachers to adjust teaching strategies, so as to
effectively improve the teaching quality. For example, through the analysis of students'
learning behavior data, it is found that students have difficulties in understanding a
course knowledge point, and teachers can adjust teaching methods in time, and increase
targeted exercises or case analysis. Second, optimize the teaching process, enhance stu-
dents' learning experience, stimulate students' learning interest and initiative, and cul-
tivate students' autonomous learning ability and innovative thinking. Third, it helps to
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promote the rational allocation of educational resources, ensure that resources are allo-
cated according to the actual needs of students, and improve the utilization efficiency
of resources. Fourth, the research results can provide a scientific basis for the manage-
ment decision-making of colleges and universities, and guide colleges and universities
to make more reasonable planning and layout in teaching management, teaching staff
construction, curriculum setting and other aspects, so as to promote the steady progress
of higher education to modernization. Fifth, it can meet the urgent needs of the society
for high-quality talent training, and professional ability for the society. In addition, the
practical experience and achievements of this study can provide a reference example
for other universities, drive the improvement of the teaching supervision level in the
whole higher education field, and promote the vigorous development of higher educa-
tion.

3 Problems Faced in the Construction of Intelligent Supervision
and Evaluation System in Colleges and Universities from the
Perspective of ""Student-Centered"

3.1 Problems of Evaluation Subjects

In the traditional teaching supervision mode of colleges and universities, the main po-
sition of students has been marginalized for a long time?). The teaching evaluation pro-
cess is mainly teacher-centered, over-focusing on teachers' teaching performance, such
as the application of teaching methods, the explanation of teaching content, etc., while
ignoring students' actual learning experience and needs. Students are often in a passive
position in teaching evaluation, only as the evaluated objects, and lack the opportunity
and channel to actively participate in evaluation. Even if they participate in the evalua-
tion, their feedback opinions are often difficult to really affect the teaching decision-
making and improvement due to the lack of effective collection, collation and analysis
mechanisms. This situation leads to that teaching supervision cannot comprehensively
and accurately understand the actual situation of teaching, is difficult to meet the per-
sonalized learning needs of students, and is not conducive to the improvement of teach-

ing quality.

3.2 Problems of Evaluation Media

With the rapid development of education informatization, the application of intelligent
technology in the field of education is increasingly widespread, but in the teaching su-
pervision and evaluation of colleges and universities, the application of intelligent tech-
nology still faces many obstacles. On the one hand, when introducing intelligent tech-
nology, some colleges and universities pay more attention to form than content, and the
application of technology fails to give full play to its advantages. For example, although
the online teaching evaluation system is used, the system function is simple, and it can
only realize the collection of basic evaluation data, but cannot carry out in-depth anal-



60 Y. Lietal

ysis and mining of the data, and cannot provide valuable information for teaching im-
provement. On the other hand, the problems of data security and privacy protection are
prominent. Teaching supervision involves a large number of personal information of
students and teachers, such as students' academic performance, learning behavior data,
and teachers' teaching evaluation results. In the process of data collection, storage and
transmission, if the security measures are not in place, it is easy to lead to information
leakage and cause a series of risks. In addition, the compatibility between different in-
telligent systems is poor, and the data between each teaching platform and management
system is difficult to share and intercommunicate, forming data islands, which hinders
the effective application of intelligent technology in teaching supervision and evalua-
tion.

33 Problems of Evaluation Dimensions

The existing teaching evaluation index system in colleges and universities has obvious
defects, over-focusing on teaching results, taking students' academic performance as
the main evaluation basis, and ignoring students' learning experience, learning method
mastery, ability and quality improvement and other aspects in the teaching process!™.
In terms of knowledge teaching, it pays attention to the memory and reproduction of
knowledge, but the evaluation of the cultivation of students' innovative thinking, critical
thinking, practical ability and so on is insufficient. For example, in some course evalu-
ations, only the final exam results of students are paid attention to, while the evaluation
of students' group cooperation ability, independent inquiry ability and so on in the
course learning process is lacking. This single evaluation dimension cannot compre-
hensively and objectively reflect the teaching quality, is not conducive to guiding teach-
ers to pay attention to the all-round development of students, and is also difficult to
meet the needs of the society for the cultivation of diversified talents.

4 Construction Strategies of Intelligent Supervision and
Evaluation System in Colleges and Universities from the
Perspective of ""Student-Centered"

4.1 Establishing the Main Position of Students

4.1.1 Optimizing the Student Evaluation Mechanism. Designing a scientific and rea-
sonable teaching evaluation questionnaire is the key to optimizing the student evalua-
tion mechanism{”. The questionnaire content should cover many dimensions such as
teaching methods, teaching content, teaching resources, and teacher-student interac-
tion, and specific and clear questions should be set under each dimension. For example,
in the teaching method dimension, ask students whether the teacher's teaching methods
help you understand the course content, whether the teacher uses diversified teaching
methods to stimulate your learning interest, etc; In the teacher-student interaction di-
mension, set whether the teacher encourages you to ask questions and give answers in
time, whether you have enough communication with the teacher outside the classroom
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and other questions. Through these questions, a comprehensive understanding of stu-
dents' views and feelings on all aspects of teaching.

Organize student evaluation of teaching regularly. The evaluation time should be
selected after a certain stage of course teaching and students have a full understanding
of the teaching content to ensure the objectivity and accuracy of the evaluation results.
At the same time, the anonymous evaluation method is adopted to eliminate students'
concerns and ensure the authenticity of the evaluation results. Establish a perfect feed-
back mechanism for the evaluation results, and timely feedback the evaluation results
to the teachers to help teachers understand the advantages and disadvantages of their
own teaching and clarify the direction for improvement. For teachers with excellent
evaluation results, give commendation and rewards; For teachers with problems, the
school should organize experts to provide guidance to help them improve their teach-
ing.

Take Zhejiang University as an example, the university has carried out active explo-
ration in optimizing the student evaluation mechanism!®!. The teaching evaluation ques-
tionnaire designed by the school covers many dimensions such as teaching objectives,
teaching content, teaching methods, teaching effects, and teacher literacy, with 10-15
specific questions under each dimension. In terms of the arrangement of evaluation
time, it is carried out within a week after the end of the course. At this time, students
have a clear memory of the course content, and the evaluation is more objective. The
evaluation results are fed back to the teachers in the form of a detailed report, which
not only presents the overall evaluation score of the students, but also analyzes the an-
swer situation of each question, and points out the advantages and areas for improve-
ment in the teacher's teaching. In addition, the school links the evaluation results with
the teacher's performance appraisal to encourage teachers to pay attention to student
feedback and continuously improve the teaching quality. Through these measures, the
participation degree of student evaluation in Zhejiang University has been significantly
improved, the improvement effect of teachers' teaching is also relatively obvious, and
the students' learning experience has been effectively improved.

4.1.2 Promoting Students to Participate in the Supervision Team . Select excellent
student representatives as part-time supervisors to participate in teaching supervision®l.
Formulate strict selection criteria, and comprehensively consider students' academic
performance, communication skills, sense of responsibility, and attention to teaching.
The selection process can be carried out through student self-recommendation, teacher
recommendation, public interview and other links to ensure that the selected student
representatives are representative and can truly represent the interests of students.
Carry out systematic training for the selected student part-time supervisors, and the
training content includes the basic knowledge of teaching supervision, observation
methods, communication skills, etc., so that they have the ability to carry out supervi-
sion work. Student supervisors participate in classroom observation, teaching seminars
and other activities. In the process of classroom observation, focus on observing the
application of teachers' teaching methods, students' classroom reactions, teacher-stu-
dent interaction and other situations, and record the observation results in detail; In
teaching and research activities, actively express students' views and needs, and provide
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suggestions from the student's perspective for teaching reform. The school establishes
a feedback mechanism for student supervisors, regularly collects the feedback opinions
of student supervisors, timely collates and analyzes them, and feedbacks the reasonable
opinions to the relevant departments and teachers to promote teaching improvement.

Shanghai Jiao Tong University has accumulated rich experience in promoting stu-
dents to participate in the supervision team!!l. The school selects a group of students
with excellent grades, strong communication skills and enthusiasm for teaching work
from each college every year as part-time supervisors. In the selection process, students
need to submit their resumes and self-recommendation letters, explain their understand-
ing of teaching supervision work and participation enthusiasm, and participate in the
interview after preliminary screening. The interview is conducted by a review team
composed of teaching supervision experts and teacher representatives. The selected stu-
dent supervisors should participate in a one-week intensive training, and the training
content includes the theoretical basis of teaching supervision, supervision methods and
skills, education regulations and policies, etc. In daily work, student supervisors regu-
larly go deep into the classroom to attend classes, and write detailed class records and
feedback reports. The school also regularly organizes symposiums for student supervi-
sors to let them exchange work experience and problems found. Through the active
participation of student supervisors, Shanghai Jiao Tong University has timely under-
stood the learning needs and opinions on teaching of students, promoted the improve-
ment of teaching quality, and built an effective communication bridge between teachers
and students.

4.2 Diversified Data Collection

4.2.1 Collection of Learning Behavior Data . Collect students' learning behavior data
through channels such as the educational administration system and online learning
platforms®. The educational administration system can record students' course selec-
tion, exam results, attendance records and other information. Through the analysis of
these data, understand students' learning progress, course mastery and learning attitude.
The online learning platform can collect data such as the number of student logins,
course browsing time, video viewing time, homework submission, and online discus-
sion participation. These data can reflect students' learning input, autonomous learning
ability, and interest points in course content. For example, by analyzing the learning
behavior data of students on the online learning platform, it is found that students spend
a long time watching videos in a certain chapter and watch them repeatedly, which may
indicate that the content of this part is difficult to understand, and teachers can adjust
teaching strategies accordingly, and increase relevant tutoring materials or organize
online discussions.

The China University MOOC platform is typical in the collection of learning behav-
ior datal’l. The platform provides rich teaching tools and data analysis functions for
college teachers. Teachers can view the course learning track of students, including
when students log in to the platform, which course chapters they have learned, and the
time spent in each chapter. Through the analysis of these data, teachers can understand
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students' learning habits and learning difficulties. For example, in a computer program-
ming course, the teacher found that many students spent far more time watching videos
in the "data structure”" chapter than other chapters, and the homework completion was
not ideal. After further analyzing the content of the discussion area, it was found that
students had difficulties in understanding the algorithm in this chapter. Therefore, the
teacher adjusted the teaching strategy in time, increased the number of exercises in the
"data structure" chapter, and organized online Q&A discussions to help students better
master this part of the knowledge. This kind of teaching adjustment based on learning
behavior data has effectively improved students' learning effect.

4.2.2 Collection of Classroom Performance Data. Use intelligent classroom equip-
ment, such as cameras, microphones, intelligent sensors, etc., to collect students' class-
room performance data. The camera can record students' attendance, in-class expres-
sions, actions, etc., and analyze students' concentration through image recognition tech-
nology; The microphone can collect students' in-class speeches, count the number of
speeches, speech duration, etc., to understand students' in-class participation; The in-
telligent sensor can monitor the environmental parameters of the classroom, such as
temperature, humidity, light, etc., and analyze the impact of environmental factors on
students' learning status. Through the comprehensive analysis of these classroom per-
formance data, restore the real state of the classroom and provide an objective basis for
teaching evaluation.

East China Normal University has piloted an intelligent teaching monitoring system
in certain classrooms, integrating camera-based facial recognition for precise attend-
ance tracking, computer vision analysis of facial expressions and body language (such
as prolonged head-down postures or distracted eye movements) to identify potential
inattentiveness, and a microphone array for real-time collection of classroom discourse
to quantify student participation through speaking frequency and duration metrics,
while intelligent sensors monitor environmental parameters like temperature, humidity,
and illuminance—academic research has shown that extreme classroom temperatures
significantly correlate with reduced student attention and cognitive efficiency!®. This
integrated system digitizes teaching process management, provides multi-dimensional
data for optimizing instructional strategies, and exemplifies the application of Al in
smart education by establishing a data-driven link between environmental factors and
learning behaviors to support evidence-based educational innovation.

5 Conclusion and Outlook

The construction of an intelligent supervision and evaluation system in colleges and
universities from the perspective of "student-centeredness" is a complex and far-reach-
ing task. Addressing the problems existing in the traditional supervision and evaluation
system, this study proposes construction strategies from aspects such as establishing
the dominant position of students, diversified data collection, and building a real-time
dynamic feedback mechanism, aiming to promote the improvement of teaching quality
in colleges and universities and facilitate the all-round development of students.
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In the long run, with the continuous development of technologies such as artificial
intelligence and big data, the intelligent supervision and evaluation system in colleges
and universities should continue to innovate and improve. On the one hand, it is neces-
sary to further expand the breadth and depth of data collection, explore teaching data
from more dimensions (such as students' psychological status and changes in learning
motivation), so as to achieve more accurate teaching evaluation and personalized learn-
ing guidance. On the other hand, it is essential to strengthen the in-depth integration of
the evaluation system with the teaching management and talent training systems of col-
leges and universities, form a synergetic effect, promote the overall improvement of
higher education quality, and lay a solid foundation for cultivating high-quality inno-
vative talents who meet the needs of social development.
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