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Abstract—Pharmacological experiment teaching plays a
significant role in the cultivation of students. It can not only
verify theoretical knowledge and achieve specific research goals,
but also develop students’ scientific research ideas and improve
their innovative ability and comprehensive quality. Open-ended
experiments for undergraduates are conducive to stimulating
students' interest in learning and improving students® ability to
discover, analyze and solve problems. Furthermore, it is
extremely important to cultivate students’ comprehensive quality
and enhance students' innovation consciousness and practical
ability. Implementing all-round and multi-level open teaching is
the inevitable trend and development direction of experimental
teaching reform.
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I.  INTRODUCTION

The study on the open experimental teaching mode can be
traced back to the 1960s [1]. In the traditional experimental
teaching process, teachers arrange basically everything before
class from the preparation of the experimental process to the
determination of experimental plan while students only accept
and emulate in a passive manner, which is fundamentally not
conducive to mobilizing students' innovative enthusiasm. The
traditional experimental teaching mode can no longer meet the
needs of the current diversified society for students' hands-on
ability, innovation ability and competitiveness. Compared
with the traditional and closed experimental teaching, open-
ended experiment emphasizes the opening of experiment time,
content and teaching methods and students have the right to
choose independently, which can create a good external
environment for students' active learning and personality
development while reflecting the people-oriented teaching
concept at the same time [2-4]. Studies have shown that open
experimental teaching can help foster students' scientific
research interest and comprehensive quality, and improve the
teamwork ability, ability of expression and ability to solve
problems among undergraduates. In recent years, open
experimental teaching has also attracted the attention of
domestic educators [5-6] and many colleges and universities
have tried to carry out the teaching mode accordingly.
Universities have offered different open experiments at
comprehensive, innovative, designable and some other

different lewvels according to the difference of students’
knowledge structure, which has achieved certain effects while
it has also ignored the simultaneous implementation of the
experimental management model reform. Experimental
teaching is a rather complex system, including the laboratory
hardware condition system, the process system with teaching
activities as the basic content and the experimental teaching
management system. Among them, conditional system is the
basis; process system is the main body; and management
system is the guarantee. Therefore, the quality of experimental
teaching is based on the quality of work of every subsystem. If
we want to reform and improve the quality of experimental
teaching, we will first carry out reform of the laboratory
management model, integrating and optimizing laboratory
resources. It is of great significance for the cultivation of
undergraduates to explore new modes of open experimental
teaching actively and make new attempts of the experimental
teaching mode.

Il. REFORM EXPERIMENTAL TEACHING MODE AND REALIZE
OPEN EXPERIMENTAL TEACHING

In the practice of experimental teaching, the
undergraduates majoring in pharmacy and biopharmaceutics
have carried out reform of open experimental teaching
towards pharmacological experiments and have achieved
some results. The open experiment is classified into three
levels--the first level is the basic experiment, which is aimed
at the lower grade students; the second lewel is the
comprehensive experiment, which is mainly for the students
who are interested in; the third lewvel is the research design
experiment mainly for the excellent students in the senior year.
At the same time, it carries out different lewvels of open
experiment combining innovation activities for college
students, undergraduate thesis and research work of teachers.
The open experiment opens both time and the experimental
content to students, hence forming a good mechanism for
individualized education of students and offering assistance to
the innovative capabilities of students.

I1l. REFORM THE EXPERIMENTAL TEACHING METHOD

The selection of experimental projects and the design of
experimental schemes should be based on the goal of
enlightening students' scientific thinking and innovative
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consciousness. It is supposed to improve experimental
teaching method continuously and set up a student-centered
experimental teaching model of pharmacology, forming a
learning approach with the main method of autonomous,
research-based and cooperative learning. It improves the
students' experimental ability and stimulates the interest in
experiment to introduce advanced experimental teaching
methods and modern technology, and offer experimental
teaching by integrating a variety of auxiliary methods as well
as coordinate assessment of the experimental results and
process.

According to the characteristics of pharmacological
experiments, students are able to master experimental
techniques and skills through various forms of
pharmacological practice training. In this way, students
develop ideas, experience and understand the research process,
possessing the ability to analyze and solve problems and the
attainment of carrying out scientific experiments. The adopted
experimental teaching methods are as follows:

1. Basic and confirmatory experiments. The teachers
mainly lecture on the basic principles and operations of the
experiment to the students, focusing on the cultivation of basic
skills; and the students independently complete the
experimental operation training and data measurement on the
basis of previewing the experimental lectures in advance and
then write an experimental report after class.

2. Comprehensive, design-oriented and innovative research
experiments. Students are divided into groups and a group
contains 3 to 4 students. Under the guidance of experimental
teachers, the students learn relevant theoretical knowledge and
understand the experimental background at the beginning;
they review the literature by themselves, design and complete
the experimental program and solution configuration, prepare
instruments and experimental materials, count and analyze
statistics, discuss experimental results and so forth, and they
write a research report after the experiment.

3. Forms of scientific research training. According to
students' interest in a scientific research issue, the teachers
instruct students to search for scientific papers, guide them to
summarize and conclude the materials they have mastered,
and write review papers. In this way, the teachers can cultivate
the ability to propose and analyze problems of students, help
them understand the latest scientific frontiers in the discipline
and dewelop students' interest in scientific research.

IV. REFORM THE ASSESSMENT MECHANISM MODEL AND
IMPROVE THE EVALUATION SYSTEM OF STUDENT'S
EXPERIMENTAL PERFORMANCE

The experimental class assessment system is an effective
way to guide undergraduate students to improve their learning
methods. Therefore, the establishment and improvement of a
scientific experimental class assessment mechanism is of great
significance for guiding students to improve their own
scientific research quality and innovative thinking and ability
in the process of pharmacology experiment.

1. The basic experiment adopts the experimental whole
process evaluation method, namely the experimental
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preparation process accounts for 10%, the operation process
accounts for 70% and the experimental report accounts for
20%;

2. In the comprehensive experimental assessment, students
are free to select the experimental content that they are
interested in as the experimental assessment topic. The
students complete the experiment as required, and submit the
summary report as the content of assessment in the form of

paper;

3. In terms of assessment of the research and design-
oriented experiment, teachers assign an experiment program to
students (you can also select it yourself). The students design
the experiment plan and complete the whole process of the
experiment autonomously. Finally, they submit the experiment
report as the content of the assessment.

V. THE ADVANTAGES OF THE DEVELOPMENT OF OPEN
EXPERIMENTAL TEACHING

1. Through the development of open experimental teaching,
the innovative teaching philosophy and new teaching methods
of teachers and students are established. Based on the
psychological characteristics of college students, the teaching
mode adopts the "reading guide and discovery method" in the
pedagogy theory, proposing the classroom experiment and the
open laboratory teaching mode with the design-oriented
experiment as the core. The traditional experimental teaching
method is replaced by the open experimental teaching mode
focusing on design and comprehensiveness. The teaching
mode aims to dewelop the basic ability of and interest in
scientific research of students through multi-faceted and multi-
level content design in the experimental teaching. More and
more undergraduate students will participate in extracurricular
academic science and technology competitions vigorously,
such as the University Students Innovation Engineering
Design Competition, the “Challenge Cup” and the
Experimental Skills Competition.

2. Promote simultaneous reform of laboratory management
model and experimental teaching model. The open
experimental teaching system is driven by the reform of
experimental teaching methods, aiming to greatly improve the
innovation  ability and comprehensive quality of
undergraduates. It is guaranteed by the reform of the
laboratory management mechanism, and we carry out all-
round reform coordinately of the laboratory management
mode, multimedia experiment teaching courseware
development, comprehensive and design-oriented experiments
and some other aspects. This requires teachers to integrate and
update the experimental teaching content and write new
teaching materials; the construction and management mode of
the laboratory faculty must change simultaneously, namely the
personnel should be optimized and grouped. It is necessary to
ensure that the experimental instruments and equipment are
matched and intact, and at the same time, the scientific
consumables should be scientifically controlled to ensure the
reasonable use of experimental funds, avoiding unnecessary
waste and achieving efficient operation of the entire laboratory.
This mowve has improved the lewvel of experimental
management in universities.
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3. Promote the development of research-based experiments
among undergraduate students. Research-based experiment is
an experimental teaching form that combines open
experimental teaching with scientific research training while
integrating  diverse  teaching forms. Research-based
experimental teaching is focused more on the training of
scientific research ability and the cultivation of innovative
thinking of students, basically carrying out in an open
experiment or in combination with the content of scientific
research topics synchronously. Through the open experimental
teaching, the students' comprehensive ability will be greatly
improved, and more outstanding students will participate in
the research. Under the guidance of the teachers, they will
choose research topics, design their own experimental
programs and complete the research content. In this way, the
students are able to understand the frontier field of discipline
development, and at the same time, their awareness of
scientific research and innovation and the practical ability to
engage in scientific research will be cultivated.

V1. CONCLUSION

Experimental teaching of pharmacy major is a crucial part
of the cultivation of innovative pharmacy talents, and it is also
an important component of pharmacy major-related courses.
The open pharmacology experimental teaching mode focuses
on cultivating students' inquiring and independent learning
methods, and inspiring comprehensive design concepts of
students. Students receive multi-faceted training during the
experiment process. They can flexibly apply the knowledge
they have learned, choose the project orientation, design the
experimental plan and arrange the laboratory instruments in a
coordinated manner; and they can install and debug the
instruments, complete the data processing independently and
obtain the ideal experimental result. It can strengthen the
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cultivation of students' innovative consciousness and practical
ability and provide a useful way that can be learnt from of the
reform of pharmacology experiment teaching for
undergraduates by actively improving the institutional
guarantee of the open pharmacology experimental teaching
system, strengthening the hardware support for the
experimental platform, building an experimental teaching
sharing platform and ensuring the experimental team support
[7],which is of great significance in the process of
undergraduate learning and growth.
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