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ABSTRACT

This paper discusses how to improve the cultivation of college students' innovative ability through
open laboratories. Firstly, it introduces the concept and advantages of open laboratories, then
analyzes in detail the role of open laboratories in the cultivation of college students' innovation ability,
and finally puts forward specific measures to improve college students' innovation ability through
open laboratories. Through the implementation of these measures, we aim to improve students'
innovation and practice ability, independent learning ability, practical operation ability and
comprehensive quality, in order to adapt to the demand for software engineering professionals under
the background of new engineering disciplines.
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1. INTRODUCTION

With the rapid development of science and technology and the intensification of global competition,
innovation ability has become one of the essential core abilities of modern college students. As a new
education mode, the open laboratory provides a more flexible and free practice platform for college
students, which has significant advantages in cultivating their innovation ability. This article will
discuss how to improve the cultivation of college students' innovative ability through opening
laboratories.

2. THE CONCEPT AND ADVANTAGES OF OPEN LABORATORIES

Open lab is a flexible and open educational environment where students can choose their own
experimental programs, experimental time and experimental equipment according to their own
interests and needs. Compared with traditional laboratories, open laboratories have the following
advantages.

1) Flexibility: Students can conduct experiments according to their own interests and schedules,
without the constraints of traditional course schedules.

2) Strong autonomy: students can choose their own experimental projects, from the selection of the
topic, design to implementation are completed by the students themselves, which is conducive to the
cultivation of students' independent thinking and innovation.

3) Resource sharing: Open laboratories can realize resource sharing, improve the utilization rate of
experimental equipment, and provide students with more practical opportunities.
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3. THE ROLE OF OPEN LABORATORIES IN THE CULTIVATION OF
COLLEGE STUDENTS' INNOVATIVE ABILITY

1) Stimulate interest in innovation: open labs provide students with a free space for exploration, which
can lead students to discover new problems, put forward new ideas and stimulate their interest in
innovation.

2) Cultivate innovative thinking: In the process of independent experimentation, students need to
think and analyze problems independently, which helps to cultivate their innovative thinking and
problem-solving ability.

3) Enhancement of practical ability: Open laboratories provide students with more practical
opportunities, which can help students combine theoretical knowledge with practice and enhance
their practical ability.

4) Promote teamwork: In open labs, students need to cooperate with their classmates to complete
experimental projects, which helps to develop their teamwork and communication skills.

5) Enhancement of innovation consciousness: Through the practice of open laboratory, students can
deeply understand the meaning and value of innovation and enhance their innovation consciousness.

4. HOW TO IMPROVE THE INNOVATION ABILITY OF COLLEGE
STUDENTS THROUGH OPEN LABORATORIES

1) Provide diversified experimental programs: Schools can set up diversified experimental programs
covering different fields and directions to meet the interests and needs of different students. At the
same time, practical projects or simulation projects can be introduced to enhance the practicality and
challenge of the experiments.

Schools can set up diversified experimental programs covering different fields and directions, such
as software engineering, artificial intelligence, cloud computing, etc., to meet the interests and needs
of different students. These experimental programs can include basic experiments, advanced
experiments and innovative experiments at multiple levels to meet the needs and ability levels of
different students.

In order to enhance the practicality and challenge of the experiment, the school can cooperate with
enterprises to introduce actual projects or simulation projects. These projects can involve software
development, system integration, cloud computing applications and other areas, so that students can
understand the industry's cutting-edge technology and market demand in the actual operation. By
solving real problems, students can improve their practical ability, teamwork ability and innovation
ability.

In addition, schools can also encourage students to choose their own topics for experiments.
According to their own interests and specialties, students can choose challenging and innovative
experimental topics for in-depth research and practice. Schools can provide necessary guidance and
resource support to help students realize their experimental goals.

Through the diversified experimental programs, students can be exposed to different fields and
directions, and stimulate their creative interests and potentials. At the same time, through the practice
of actual projects and simulation projects, students can improve their practical ability, teamwork
ability and innovation ability, laying a solid foundation for future career development.

2) Strengthening of teachers: Teachers should have a high level of innovative ability and practical
experience, and be able to guide students in innovative practices. Schools should strengthen the
building of teachers, provide training and further training opportunities to improve teachers'
innovative ability and teaching level. Teachers' innovative ability and practical experience are crucial
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to the development of students' innovative ability. Therefore, schools should strengthen the
construction of teachers and improve their innovative ability and teaching level. The following are
some specific measures: first, schools can regularly organize teachers to participate in professional
training and academic exchange activities to improve their professionalism and teaching ability. The
contents of the training can include the latest educational concepts, teaching methods, technology
trends, etc., to help teachers better guide students to innovative practices. Secondly, schools can
encourage teachers to participate in enterprise practice and research projects to improve their practical
experience and industry knowledge. By cooperating with enterprises, teachers can understand the
development process and technical requirements of actual projects, so that they can better guide
students to solve practical problems. At the same time, teachers' research projects can also provide
students with more practical opportunities and academic resources, and promote students' innovative
development. In addition, schools can bring in talented people with rich practical experience and
academic background to enrich the teaching team. These talents can bring new teaching concepts and
methods to further promote teaching reform and innovation. Finally, schools should establish a
scientific teacher evaluation and incentive mechanism to encourage teachers to carry out teaching
innovation and improve teaching quality. The evaluation mechanism should focus on teachers'
innovative ability, practical ability and teaching achievements, etc., in order to motivate teachers to
continuously improve their ability level. At the same time, schools can provide appropriate incentives
and promotion mechanisms to stimulate teachers' motivation and creativity.

Through the implementation of the above measures, schools can strengthen the construction of
teachers and improve their innovative ability and teaching level. This will help to better guide students
to practice innovation and cultivate more excellent talents with innovation ability. At the same time,
schools should also optimize and improve the measures of teachers' team building to adapt to the
changing educational environment and students' needs.

3) Establishment of scientific evaluation mechanism: Schools should establish a scientific evaluation
mechanism to evaluate students' experimental process and results comprehensively and objectively.
The evaluation should focus on students' innovative ability, practical ability and teamwork ability, so
as to motivate students to actively participate in innovative practice.

In order to better motivate students to actively participate in innovative practice, schools should
establish a scientific evaluation mechanism to evaluate students' experimental process and results in
a comprehensive and objective way. The following are some specific measures: firstly, the evaluation
mechanism should emphasize students' innovation ability, practical ability and teamwork ability, etc.,
so as to reflect students' comprehensive quality. In the experimental process, teachers should pay
attention to students' independent thinking ability, problem solving ability and innovative thinking,
encourage students to try different methods and ideas, and give full play to their creativity. At the
same time, teachers should also pay attention to students’ practical ability and teamwork ability, and
assess students' practical ability and cooperation with team members in the experiment. Secondly, the
evaluation mechanism should adopt various forms and methods, including process evaluation and
result evaluation, qualitative evaluation and quantitative evaluation. Process evaluation can focus on
the performance and progress of students in the experimental process, while outcome evaluation can
assess the experimental results and innovative achievements of students. Qualitative evaluation can
be based on students' self-reporting, oral expression and reflective summarization, while quantitative
evaluation can be based on scoring and ranking. In addition, the evaluation mechanism should
emphasize students’ feedback and participation. Students should have the opportunity to self-evaluate
and reflect on their own experimental process and results, and put forward their own questions and
suggestions. At the same time, students can also participate in the formulation of evaluation criteria
and the evaluation process to ensure the fairness and objectivity of the evaluation. Finally, the school
should combine the evaluation results with the reward and feedback mechanism to better motivate
students to actively participate in innovative practices. According to the performance and
achievements of students, schools can set up appropriate rewards and honor systems to recognize
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outstanding students and teams. At the same time, schools can also provide feedback and suggestions
to help students identify their shortcomings and further improve their innovative, practical and
teamwork abilities.

Through the implementation of the above measures, schools can establish a scientific evaluation
mechanism to comprehensively and objectively evaluate the experimental process and results of
students. This helps to better motivate students to actively participate in innovative practice and
improve their comprehensive quality and ability level. At the same time, schools should continue to
optimize and improve the evaluation mechanism in order to adapt to the ever-changing educational
environment and

4) Strengthening interdisciplinary cooperation: Schools can cooperate with teachers and experts from
other disciplines to develop experimental projects or curricula in order to strengthen interdisciplinary
cooperation and exchanges. This will help expand students' knowledge and inspire them to innovate.

In order to broaden students' knowledge and inspire them to innovate, schools can strengthen
cooperation with teachers and experts from other disciplines to jointly develop experimental projects
or curricula. Interdisciplinary cooperation can expose students to knowledge and methods from
different fields and stimulate their innovative thinking and spirit of exploration. The following are
some specific measures: first, schools can organize interdisciplinary academic exchange activities,
inviting experts and teachers from different fields to share and discuss. These activities can include
academic lectures, seminars and symposiums to provide students with a broader academic vision and
knowledge base. By communicating with experts and teachers in different fields, students can learn
about the research dynamics and technological progress of different disciplines, and stimulate their
own creative inspiration. Secondly, schools can establish interdisciplinary laboratories or research
centers to attract teachers and students from different disciplines to participate in research and
experimental projects. These laboratories or research centers can cover a wide range of disciplines,
providing students with richer and more diversified practical opportunities. By collaborating with
students and faculty from other disciplines, students can broaden their knowledge and skill levels and
develop their interdisciplinary creativity. In addition, schools can offer interdisciplinary experimental
programs or courses to encourage students to choose their own areas of interest for in-depth research
and exploration. These programs or courses can involve the knowledge and methods of multiple
disciplines, so that students can synthesize and apply what they have learned to solve real problems
in practice. Through interdisciplinary cooperation and exchanges, students can develop their
comprehensive ability and innovative thinking, laying a solid foundation for their future academic
and professional development. Finally, schools should establish effective cooperation mechanisms
and communication channels to promote cooperation and exchanges among teachers and experts of
different disciplines. This includes the establishment of interdisciplinary organizations, the provision
of cooperation platforms and resource support. Through effective cooperation mechanisms and
communication channels, schools can better integrate the advantageous resources of different
disciplines and provide students with richer and better academic and practical opportunities.

Through the implementation of the above measures, the school can strengthen interdisciplinary
cooperation and exchange, expand students' knowledge and stimulate their creative inspiration. This
will help to cultivate students' comprehensive ability and interdisciplinary innovation ability, and lay
a solid foundation for their future academic and professional development. At the same time, schools
should optimize and improve the measures of interdisciplinary cooperation in order to adapt to the
changing educational environment and academic needs.

5) Creating an innovative atmosphere: Schools should actively create an innovative atmosphere and
encourage teachers and students to participate in various innovative activities and competitions. By
organizing lectures, seminars and other ways to strengthen academic exchanges and cooperation, to
stimulate students' enthusiasm for innovation.
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In order to stimulate students’ enthusiasm for innovation, schools should actively create an
atmosphere that encourages innovation and supports exploration. The following are some specific
measures: first, schools can organize various innovative activities and competitions, such as creative
design competitions, science and technology challenges, etc., and encourage students to actively
participate in them. These activities can provide a platform for students to show their innovative
achievements, and at the same time, they can also stimulate other students' enthusiasm for innovation
and sense of competition. Schools can give appropriate awards and commendations to students and
teams with outstanding performance to further motivate students' innovation. Secondly, schools can
invite industry experts, innovation leaders and outstanding alumni to give lectures, seminars and other
activities to strengthen academic exchanges and cooperation. These guests can share their innovative
experiences and successes to stimulate students' innovative thinking and desire for knowledge.
Through exchanges with industry experts and outstanding talents, students can understand the latest
industry news and technology trends, providing useful guidance and inspiration for their own
innovative practices. In addition, schools can set up innovation funds or provide other forms of
support to help students realize their innovative ideas. Such support may include resources in terms
of funds, equipment and venues to help students overcome obstacles and difficulties in their
innovative practices. At the same time, schools can also provide a mentoring system, so that
experienced teachers or experts can guide students in their innovative practices and provide necessary
guidance and support. Finally, schools should create an open and tolerant cultural atmosphere to
encourage teachers and students to try and accept failure. Innovation is a process full of challenges
and risks. Schools should educate students to treat failure and frustration correctly, and cultivate their
resilience and innovative spirit. Through an open and tolerant culture, schools can attract more
teachers and students to participate in innovative activities and promote the emergence and
dissemination of innovative achievements.

Through the implementation of the above measures, schools can create an atmosphere that encourages
innovation and supports exploration. This helps to stimulate students' enthusiasm and enthusiasm for
innovation, and cultivate their innovative thinking and practical ability. At the same time, schools
should optimize and improve the measures to create an innovative atmosphere in order to adapt to the
changing educational environment and academic needs.

6) Provide perfect technical support: Schools should provide perfect technical support and services
to ensure that students can get timely guidance and help in the experimental process. At the same
time, the maintenance and management of experimental equipment should be strengthened to ensure
the smooth progress of experiments.

In order to ensure that students can receive timely guidance and assistance in the process of
experimentation, schools should provide comprehensive technical support and services. The
following are some specific measures: first, schools can set up technical support centers or laboratory
management offices, which are responsible for providing technical advice and support services. These
organizations can provide students with pre-laboratory training and guidance to help them familiarize
themselves with laboratory equipment and technical requirements. In the process of experiment,
students can seek help and answer questions from the technical support center at any time to ensure
the smooth progress of the experiment. Secondly, schools should strengthen the maintenance and
management of experimental equipment to ensure the smooth progress of experiments. Equipment
maintenance personnel should regularly check and maintain the experimental equipment to ensure
the normal operation of the equipment and the use of the effect. At the same time, the school should
establish the experimental equipment management system, standardize the use of equipment,
maintenance and repair process, to ensure the long-term stable operation of the equipment. In addition,
schools can establish cooperative relationships with relevant enterprises or organizations to provide
technical support and services for students. These cooperative organizations can send professional
and technical personnel to the school to assist students to carry out experiments and provide practical
guidance and help. Through the cooperation with enterprises, students can learn the latest technology
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and equipment in the industry, which provides a broader platform for their innovative practice. Finally,
schools should encourage teachers and students to use modern educational technology and tools for
experimental teaching. For example, virtual simulation software, online experimental platform and
other tools can be used to help students better understand and master the experimental content.
Through modern educational technology and tools, students can obtain experimental data and results
more conveniently and improve the efficiency and effect of experiments.

Through the implementation of the above measures, the school can provide perfect technical support
and services to ensure that students receive timely guidance and assistance in the experimental
process. This will help to improve students' experimental effect and practical ability, and promote the
smooth development of innovative practice. At the same time, the school should continue to optimize
and improve the technical support measures to adapt to the changing educational environment and
technical requirements.

5. CONCLUSION

As a new educational model, open laboratories provide powerful support for the cultivation of college
students' innovative ability. By providing diversified experimental programs, strengthening the
construction of teaching staff, establishing a scientific evaluation mechanism, strengthening
interdisciplinary cooperation, creating an innovative atmosphere and providing perfect technical
support and other measures, the advantages of open laboratories can be effectively brought into play
to improve the innovation ability of students. At the same time, schools should continuously improve
and optimize the operation mechanism of open laboratories in order to meet the growing innovative
needs of students.
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