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Abstract

According to the conditions of laboratory management in colleges and uni-
versities, through the analysis on the current conditions and mode of the al-
location of laboratory resources, this paper proposes a scientific management
mode from the perspective of optimal allocation of resources. We should im-
prove the efficiency of laboratory equipments, ensure the sharing of experi-
mental resources to a greater extent, and effectively arouse the enthusiasm of
experimental technicians, so as to promote the improvement of experimental
teaching quality and provide the effective guarantee for the cultivation of ex-
cellent talents and the construction of “double first-class” universities in col-
leges and universities.
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1. Introduction

1.1. The Purpose and Significance of the Research

With the deepening of the reform of the higher education system, in the cultiva-
tion of talents, colleges and universities pay more attention to the cultivation of
talents who adapt to the local economic development and have the practical in-
novation ability. The development of innovation ability is reflected in the link of
practice education to a large extent. Establishing and improving the new me-

chanism of practice education are a new requirement for the connotative devel-
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opment of colleges and universities [1]. The practice teaching plays an important
role in developing students’ innovative consciousness, innovative thinking and
innovative spirit, develops students’ ability to combine knowledge and skills, de-
velops students’ professional skills better, and lays a good foundation for meeting
the social needs in the future. As the carrier of practice teaching, the laboratory
is an important teaching base in colleges and universities [2]. With the increas-
ing demands for innovative talents of the society, the practice education in col-
leges and universities has become more and more important year by year. The
content of practice teaching has become diversified, and teaching means and me-
thods have been further increased. However, from the perspective of the allocation
and investment of educational resources in colleges and universities, the reform
and management of practice teaching are still a weak link in the talent cultiva-
tion in colleges and universities and many improvements can be made.

Colleges and universities can integrate the existing practice teaching re-
sources, optimize the allocation of laboratory resources, highlight the characte-
ristic majors and dominant majors, and improve the teaching quality from the
perspective of the major construction according to the demands for the cultiva-
tion of professional talents of different disciplines, which is the inevitable re-
quirement for the connotative development of colleges and universities. By op-
timizing the allocation of existing laboratory resources, they can reasonably ar-
range the experimental teaching resources and strengthen the link of practice
teaching. Through the integration of experimental resources, they can integrate
the teaching resources of multiple disciplines and majors, explore a set of scien-
tific and reasonable management mode, and promote the reform of teaching
content, methods and means, so as to realize the diversification of students’
knowledge and the improvement of innovation and practical ability. At the same
time, in the current laboratory construction and management of colleges and
universities, it is urgent to establish a scientific laboratory management system,
further promote the standardized management of resources of practice teaching,
optimize the allocation of experimental resources, and improve the degree of

resource sharing.

1.2. Research Status at Home and Abroad

The book “Practical Laboratory Design”, edited by Australian Rui Ferguson, did
a more detailed research and analysis on the structure, facilities and equipments
of the laboratory. “Laboratory Design and Construction Guide” written by
Huang Jiasheng and Tan Jinchun also gives a comprehensive description of labor-
atory design methods. Most of these theoretical books focus on in-depth research
on the location and structure of the laboratory, and pay little attention to the
commonality and sharing needs of certain disciplines of experimental equipments.
The focus of this article is how to improve the sharing requirements of experi-
mental equipment on the basis of the existing laboratory construction, and op-

timize the allocation of experimental resources to the greatest extent.
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2. Current Conditions of the Allocation of Laboratory
Resources

2.1. The Efficiency of Allocation of Laboratory Resources Is Not
High

Because there are many majors in colleges and universities, most laboratories are
constructed to meet the demands of cultivation of the major. Each major will
establish the laboratory with its own attributes and characteristics according to
the demands of the cultivation of talents. The functions and management re-
quirements of different laboratories are different, so the laboratory management
in colleges and universities is generally based on the decentralized mode of
schools and majors. Because the management of each laboratory is relatively
scattered and independent, the level of management informatization is not high,
and the degree of sharing of laboratory resources in different schools and majors
is not high, which will lead to the waste of funds and equipments such as re-

peated construction of laboratories and repeated purchasing of equipments.

2.2. The Use Efficiency of Laboratory Resources Is Not High

For the decentralized management mode used in the laboratories, many colleges
and universities adopt the mode of “who uses, who manages”. The management
and resource allocation of experiments is responsible by secondary schools. The
major in the secondary unit is relatively single. Most laboratories of the major
only serve teachers and students of the corresponding major, and cannot share
the experimental equipments and resources with the teachers and students in the
whole university. The opening degree of the laboratory is not high, which leads
to the idleness of some equipments in the laboratory. The experimental teaching
resources are not made good use of, so that the use efficiency of laboratory re-

sources and the sharing degree of experimental resources are not high.

2.3. The Utilization Efficiency of Experimental Human Resources
Is Low

Some colleges and universities lack a special work evaluation mechanism for ex-
perimental technicians in colleges and universities, which leads to the problems
of unclear responsibilities, a low working efficiency and lack of working enthu-
siasm of experimental technicians. At the same time, there is no effective man-
agement mode and system in laboratory safety management, operation and
maintenance, fund use and other aspects, resulting in the free allocation of re-
sources, unscientific allocation of personnel and equipments, and a low utiliza-

tion efficiency of experimental human resources.

3. Significance of Optimizing the Laboratory Management
Mode

3.1. Reasonable Allocation of Experimental Equipments and
Realize the Resource Sharing

Coordinating the experimental resources and reasonably planning and optimiz-
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ing the management mode on the basis of the existing laboratory resources is an
inevitable way to realize the resource sharing. According to characteristics of the
discipline and the needs of experimental teaching and on the basis of completing
the basic teaching tasks, the resources of similar teaching courses and laborato-
ries with similar major directions should be integrated, the existing laboratories
should be planned together, the resources of experimental courses should be al-
located, and laboratories of similar majors and disciplines should be planned
and built to serve teachers and students and teaching to the greatest extent and

achieve a higher degree of resource sharing.

3.2. Improve the Use Efficiency of Resources and the Service
Efficiency

The arrangement of traditional laboratory course teaching is generally based on
the classes of each secondary teaching unit, and the teaching and use of the la-
boratory of the major under its management are arranged respectively. This
method will lead to the unbalanced use of laboratory resources, and the use rate
of laboratories in some majors is low, while experimental teaching resources
have not been allocated to other teaching units that need to use experimental
resources because they have no management and use authority of the laboratory.
Therefore, we should break the traditional laboratory course arrangement sys-
tem, ask a special department to coordinate the experimental resources of the
whole university, manage the experimental technicians in a unified way, stan-
dardize the system, increase the opening time of the laboratories, give full play to
the effectiveness of laboratory resources, and improve the service efficiency of

the laboratory.

3.3. Define the Responsibilities of Laboratory Positions and
Strengthen the Assessment Management

In order to ensure the efficient operation of the laboratory, we need an efficient
management team, and the efficient team needs to be standardized by the system.
We should define the position responsibilities of laboratory personnel, strengthen
the measures for the management of performance assessment of laboratory per-
sonnel, give preference to laboratory technicians with high professional quality
in terms of performance and treatment, optimize the laboratory management
mode from the system, and fully arouse the working enthusiasm of laboratory

technicians.

4. Thinking about the Management Mode of Laboratories in
Colleges and Universities

4.1. Establish a Perfect Laboratory Management System and
Framework

In order to effectively solve problems such as the separation of the laboratory
management system, the inadequate allocation of resources and a low efficiency

of personnel management, we should strengthen the macro management of the
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laboratory at the university level, establish a special experimental center for the
unified management of laboratories and equipments, coordinate the setting of
relevant experimental courses in the whole university, make the appointment
management for special laboratories, and open the laboratories to the whole uni-
versity. According to the university’s development direction and the overall discip-
line construction, we should integrate the scattered experimental resources, rea-
sonably allocate the investment in experimental rooms, instruments, equip-
ments, operation funds and others, and make the unified planning of the univer-
sity at the macro level.

In terms of the laboratory management methods, the combination of the
centralized laboratory management mode with the major disciplines as the
platform for construction and the decentralized management mode with
courses as the object can be used [3]. According to different methods, the univer-
sity laboratory management mode can be divided into the Level-1 management
system of school-experimental teaching center and Level-2 management system of
school-department [4]. Taking the centralized experimental management mode
as an example, through the experimental teaching center, with the common goal
such as teaching research and scientific research cooperation as the purpose, the
resources of many schools and departments are integrated, and a laboratory
management framework with a complete systematic construction based on the
platform of university departments is formed. Based on the field investigation of
the laboratory setting in colleges and universities, a hierarchical subject experi-
mental teaching center management model is proposed under the multi-level
management system, which is jointly built and shared by the colleges and the

schools, as shown in Figure 1.

4.2. Establish the Resource Sharing Mechanism and Promote the
Effective Utilization of Resources

The construction of disciplines and the cultivation of talents need a lot of expe-
rimental instruments and equipments and experimental technologies, but it is
difficult for a university to purchase equipments for all the departments and
majors that need relevant equipments. Therefore, it is particularly important to
integrate resources and promote the sharing of experimental equipments at the
university level. The establishment of the experiment centers based on major
disciplines not only promotes the interdisciplinary cooperation, but also im-
proves the use rate of experimental equipments and the innovation efficiency of

science and technology.

4.3. Standardize the Construction Process and Improve the
Assessment System

In the decentralized management mode of laboratories, the construction of la-
boratories is based on the discipline construction and needs of the secondary

schools. The secondary schools demonstrate and apply for the establishment of
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Figure 1. Management structure of laboratories in colleges and universities.

relevant laboratories, and then the university demonstrates from a macro pers-
pective and decides whether the project for the construction is approved. In this
process, the secondary schools may not fully understand the construction of
other schools, and there may be repeated applications for construction by labor-
atories with similar functions and the same equipments, which is a waste of ex-
perimental resources and funds for the development and construction of the
university. The reason is the information asymmetry and non-sharing between
the secondary schools. Therefore, the approval of a new laboratory project requires
the multi-party investigation. The laboratory to be established should have a clear
discipline development direction, stable experimental teaching, scientific research
technology development tasks, houses suitable, facilities and environment for
the experiment, and relatively stable and reasonable laboratory staffs [5]. A reg-
istration system should be implemented for laboratories that have been built,
and the items and contents of experiments that can be made should be published
online for easy inquiry.

The standard construction and smooth operation of a laboratory need the
scientific work standard and the perfect management system. In 2015, the Min-
istry of Education issued the Key Laboratory Evaluation Index System of the
Ministry of Education [6]. According to their own school running orientation
and discipline characteristics, colleges and universities can develop the relevant
assessment system of laboratory construction, regularly assess the laboratories,
master the real conditions of construction and use of laboratories, and adjust the
construction direction and resource allocation according to the assessment re-
sults, so as to achieve the best use rate of the laboratory and improve the com-

prehensive use efficiency of the laboratory.

4.4. Set up Positions Scientifically, Determine the Personnel
Allocation Reasonably and Optimize the Structure of
Laboratory Staffs

The standardized and orderly operation of a laboratory and the safe and stan-
dardized operation of experimental equipments cannot go without professional

experimental technicians. Laboratory technicians with the professional quality
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play an important role in the construction and use of the laboratory. Any expe-
rimental equipment cannot play its role without the operation, use and main-
tenance of professional personnel. To enhance the construction of laboratory
technicians is to improve the efficiency of use of experimental resources. There-
fore, focusing on the development of professional skills of laboratory techni-
cians, improve the construction of the team of laboratory staffs and optimize the
structure of laboratory staffs is an important part of the laboratory management
mode. Under the condition that the existing number of staffs is limited and it is
difficult to increase, the management department of the laboratory should
strengthen the team building of laboratory staffs through scientific position set-
ting, regular training, etc. On the basis of the comprehensive consideration of
factors such as size and type of experiment, the total number of instruments and
equipments and service ability, more positions and number of staffs can be ap-
propriately given to the key experimental technical positions [7]. The particular-
ity of the experimental technicians can be considered in terms of professional
title promotion, performance assessment, etc. The assessment system can be set
up separately for them to solve the problems such as insufficient laboratory

technicians and the lack of professionalism and enthusiasm.

5. Conclusion

Practice teaching is a very important part of the talent cultivation in colleges and
universities. From the perspective of optimizing the allocation of resources, the
development of the laboratory management mode suitable for the positioning
and talent cultivation program in colleges and universities is the premise to en-
sure the quality of education and the key factor affecting the level of experimen-
tal teaching [8]. According to the discipline and major setting of the university,
this article fully investigates, integrates similar professional experimental re-
sources, and builds a university science, teaching and research system based on a
set of hierarchical and layered laboratory management models. This model pro-
vides a set of scientific and practical, efficient and standardized laboratory man-
agement methods. At the same time, it has further discussed the establishment
of mechanisms, standardized processes, and optimized structures; so as to pro-
mote the improvement of the experimental teaching quality and provide the ef-
fective guarantee for the cultivation of excellent talents and the construction of

“double first-class” universities in colleges and universities.
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