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Abstract: This paper aims to explore talent cultivation models and strategies for pesticide residue 
detection in higher education. By analyzing and evaluating existing talent cultivation models, some 
improvement suggestions are proposed, taking into account the development trends in pesticide residue 
detection. The study indicates that professional degree programs, interdisciplinary courses, and 
collaborative research projects are the main talent cultivation models currently employed, but they still 
have certain limitations. To enhance the effectiveness of talent cultivation, recommendations include 
adding elective courses and specialized tracks in the curriculum, maintaining a balance in 
interdisciplinary education, and strengthening collaboration with industry partners. This research 
provides guidance and reference for the cultivation of talents in pesticide residue detection in higher 
education. 
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1. Introduction 

With the increasing awareness of food safety and environmental protection, pesticide residue 
detection has become a crucial aspect in ensuring the quality of agricultural products and human health. 
Pesticide residues can pose potential hazards to human health and the ecological environment, hence 
requiring professionals who are capable of accurate and efficient detection. In this context, higher 
education plays an important role in cultivating talents for pesticide residue detection. However, the 
current talent cultivation models have some issues and shortcomings that need to be thoroughly 
researched and improved. 

2. Overview of the Demand for Talents in Pesticide Residue Detection 

2.1 Growing Demand for Talents in Pesticide Residue Detection  

With the increasing concern about food safety, the requirements for pesticide residue detection are 
becoming more stringent. Pesticide residue detection is an important part of environmental monitoring 
and food safety assurance, which requires specialized talents for operation and management. As the 
population grows and pesticide use becomes widespread, the demand for pesticide residue detection is 
increasing year by year. With the large-scale cultivation of crops and the industrialization of 
agricultural production, the use of pesticides is also on the rise. Proper use of pesticides in agricultural 
production can improve crop yield and quality. However, improper or excessive use of pesticides can 
lead to the problem of pesticide residues in agricultural products. Therefore, pesticide residue detection 
has become a crucial part of food safety regulation. Both domestic and international markets have 
raised their requirements for the quality and safety of agricultural products. Since the trade of 
agricultural products relies on export markets, pesticide residues in agricultural products must comply 
with domestic and international standards and regulations. If the pesticide residues in agricultural 
products exceed the prescribed limits, it may result in trade barriers or even rejection from the 
market[1].Therefore, pesticide residue detection is of significant importance in terms of trade barriers 
and food safety assurance. 

2.2 Analysis of Existing Talent Cultivation Models  

Currently, the cultivation of talents in pesticide residue detection primarily takes place through 
relevant majors in higher education institutions, including agronomy, food science and engineering, 
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chemistry, biology, and other related fields. The teaching content of these majors typically covers the 
chemical properties of pesticides, detection methods, and the use of equipment. Students acquire basic 
theoretical knowledge and practical skills in pesticide residue detection through theoretical learning and 
laboratory practice. However, the existing talent cultivation models have some issues. There are certain 
shortcomings in the practical training arrangement[2].Pesticide residue detection is a practice-oriented 
work that requires students to be proficient in operating various instruments and analyzing data. 
However, due to equipment limitations and insufficient laboratory conditions, practical training during 
students' academic years often falls short of meeting the demand. Furthermore, the existing practical 
training often lacks connection with real work scenarios, making it difficult to cultivate students' 
problem-solving abilities in practical situations. In addition, there is room for improvement in terms of 
industry collaboration in the existing talent cultivation models. Since pesticide residue detection is a 
highly specialized field, it requires students to be acquainted with the latest detection technologies and 
development trends. However, teachers and facilities at schools often fail to keep up with industry 
advancements, resulting in outdated teaching content and methods. Collaborating with industry 
partners can provide students with better learning and practical opportunities, enabling them to better 
adapt to the industry's development needs[3]. 

2.3 Assessment of the Advantages and Disadvantages of Existing Approaches  

For the existing talent cultivation models, it is necessary to conduct an assessment of their 
advantages and disadvantages in order to improve and refine them. The existing talent cultivation 
models have the advantage of providing systematic professional knowledge and basic practical skills. 
Through the study of professional courses, students can systematically grasp the fundamental theories 
and methods of pesticide residue detection. Therefore, improvements can be made in terms of 
disciplinary integration, practical training, and collaboration with industry partners. Specifically, 
elective courses and specialized tracks, such as elective courses and specialized tracks in pesticide 
residue detection, can be added to provide more diversified and specialized educational content, 
cultivating students' specific expertise in the field of pesticide residue detection[4].At the same time, 
collaboration with industry partners needs to be strengthened. By jointly conducting research projects, 
internships, and innovation activities with industry partners, the research capabilities and teaching 
quality of the institution can be enhanced. For example, specific course content related to pesticide 
residue detection, such as pesticide chemistry, analytical instruments, and food safety, can be included 
in the elective courses. Through taking these courses, students can comprehensively grasp the relevant 
theoretical knowledge and practical skills, preparing themselves for future career development. 

3. Analysis of the Current Status of Talent Cultivation in Pesticide Residue Detection in Higher 
Education 

Pesticide residue detection is an important aspect of ensuring food safety, as it is significant for 
protecting public health and maintaining the quality of agricultural products. However, one major issue 
currently faced is the shortage of talents in the field of pesticide residue detection. This section provides 
a detailed analysis of the current status of talent cultivation in pesticide residue detection in higher 
education, examines the causes and impacts of this issue, and proposes possible solutions[5]. 

Firstly, pesticide residue detection requires a solid theoretical foundation and practical skills. 
However, the traditional higher education model falls short in cultivating specialized skills in pesticide 
residue detection. The curriculum and teaching content in many higher education institutions are 
outdated and fail to keep up with industry demands, resulting in a lack of timely updates on new 
technologies and methods. For instance, the emergence and use of new pesticides constantly impose 
new requirements on pesticide residue detection. However, many textbooks and course contents in 
higher education institutions have not been promptly updated to provide students with the latest 
knowledge and technological support. 

Secondly, pesticide residue detection involves knowledge from multiple disciplines, including 
chemistry, biology, agronomy, and others. However, the current structure of majors in higher education 
institutions is relatively fragmented, lacking integration and cross-disciplinary education. Students face 
challenges in obtaining comprehensive knowledge and skill development throughout their learning 
process, which hinders their ability to address complex issues encountered in practical work. For 
example, in practical detection work, students may need to understand pesticide chemistry, toxicology, 
food safety standards, and more. However, existing disciplinary majors and course contents often only 
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cover a single aspect, making it difficult to provide comprehensive education. 

Thirdly, pesticide residue detection is a highly practical work that requires students to possess 
laboratory skills and the ability to analyze real case studies. However, many higher education 
institutions currently offer limited opportunities for practical training, which fails to meet students' 
practical needs. Moreover, due to the involvement of sensitive substances and toxic chemicals in 
pesticide residue detection, high requirements exist for laboratory conditions and equipment. Many 
higher education institutions lack the necessary laboratory conditions and investment in equipment, 
preventing students from gaining true exposure to and proficiency in the practical skills of pesticide 
residue detection during their academic years. This situation affects their competitiveness in the job 
market and the development of their practical abilities. 

Lastly, the rapid development and technological advancements in the pesticide residue detection 
industry pose higher requirements for talent cultivation. However, the higher education system tends to 
be rigid and struggles to keep up with industry changes and the demands of new technologies and 
methods. For example, various new technologies, such as high-performance liquid chromatography and 
gas chromatography-mass spectrometry, have emerged in the field of pesticide residue detection. Yet, 
these advancements often receive insufficient attention and application in higher education. 
Consequently, additional training and learning are required for graduates to meet the demands of 
practical work. 

In summary, talent cultivation in pesticide residue detection in higher education faces challenges 
such as outdated educational models, insufficient disciplinary integration, limited practical training 
opportunities, and a disconnect from industry demands. These issues prevent students from 
comprehensively acquiring the theoretical knowledge and practical skills required, ultimately 
impacting their competitiveness in the job market and the development of their practical abilities. To 
address these challenges, a series of reform measures need to be implemented, including optimization 
and adjustment of teaching content, practical training opportunities, and faculty resources. Additionally, 
close collaboration with industry partners should be established to ensure the quality and effectiveness 
of talent cultivation. 

4. Suggestions for Improving the Existing Talent Cultivation Models 

4.1 Addition of Elective Courses and Specialized Tracks  

To provide more diversified and specialized educational content, consideration can be given to 
adding elective courses and specialized tracks related to pesticide residue detection. Elective courses 
can cover knowledge in areas such as pesticide chemistry, analytical instruments, and food safety, 
enabling students to gain a comprehensive understanding of the underlying theories and practical skills. 
Furthermore, based on industry development demands, different specialized tracks can be established. 
For example, a specialized track in pesticide residue detection techniques and methods or food safety 
assessment and monitoring can be created, offering students more opportunities for specialization. For 
instance, a student with an interest in pesticide chemistry research can choose the specialized track of 
pesticide residue detection techniques and methods. Within this track, they can study pesticide 
chemical properties, analytical techniques, relevant regulations, and standards, mastering various 
methods and techniques for pesticide residue detection. By taking these courses, students can gain 
deeper insights into the field of pesticide residue detection and better prepare themselves for future 
career development. 

4.2 Maintaining a Balance in Interdisciplinary Education  

Pesticide residue detection involves multiple disciplines, including chemistry, biology, 
environmental science, and more. To cultivate talents with comprehensive qualities, it is essential to 
maintain a balance in interdisciplinary education. In addition to offering specialized courses, students 
should be encouraged to participate in interdisciplinary research and practical projects. Institutions can 
establish platforms for interdisciplinary education, facilitating communication and cooperation among 
different disciplines. For example, interdisciplinary seminars and academic lectures can be organized, 
inviting experts and scholars from various fields to share the latest research findings and application 
cases. Moreover, students can be encouraged to participate in interdisciplinary research projects, 
collaborating with students from other majors to jointly solve practical problems. For instance, a 
student conducting research on pesticide residue detection methods can collaborate with a student 
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majoring in biology to explore the impact of pesticides on organisms and methods for biological 
monitoring. Through such interdisciplinary collaboration, students can gain a more comprehensive 
understanding of the issues in pesticide residue detection and explore solutions. 

4.3 Strengthening Collaboration with Industry Partners  

To better meet industry demands and cultivate practical abilities, stronger collaboration with 
industry partners is necessary. Higher education institutions can establish cooperative relationships with 
enterprises and institutions in the pesticide residue detection industry, engaging in joint research 
projects, internships, practical training, and talent cultivation activities. The establishment of industry 
mentorship programs can be considered. Through collaboration with industry experts, industry mentors 
can provide guidance and practical opportunities for students. Industry mentors can participate in 
curriculum design and teaching activities, helping students understand the latest industry developments 
and practical work requirements. For example, students can undertake internships in the laboratories of 
partner companies, participating in specific pesticide residue detection projects. Working alongside 
professionals in these companies, they can gain insights into the processing and detection procedures of 
real samples and master the usage of relevant instruments and data analysis methods. Through such 
internships and practical training, students can effectively apply theoretical knowledge to practice and 
develop their practical operational capabilities. Additionally, collaboration with industry partners can 
involve joint research projects and innovation activities, enhancing the research capabilities and 
teaching quality of the institution. Through collaboration with industry partners, institutions can stay 
informed about the latest industry technologies and development trends, allowing timely updates to 
course content and teaching methods. 

5. Strategies for Talent Cultivation in Pesticide Residue Detection 

5.1 Cultivating Practical Skills and Innovative Thinking  

To cultivate students' practical skills, universities can offer relevant laboratory courses that allow 
students to personally conduct pesticide residue detection methods and handle actual samples. These 
laboratory courses should include practical steps such as operating instruments and equipment, sample 
extraction, separation, and quantification. Through hands-on experiments, students can gain a better 
understanding of the operational procedures in real work settings, become familiar with the use of 
instruments and equipment, and acquire skills in sample handling. Laboratory courses can also enhance 
students' observation and problem-solving abilities, improving their practical application skills. 
Additionally, universities can encourage students to participate in research projects to foster their 
innovative thinking and research abilities. Students can choose specific types of pesticides or sample 
types for their research, design their own experimental plans, collect samples, conduct relevant 
detections, analyze the results, and write research reports. Through this process, students can learn 
through practice, develop their research abilities, and cultivate innovative thinking. For example, a 
student interested in researching a specific pesticide residue detection method can design their own 
experimental procedures, including sample pretreatment, extraction methods, and analysis techniques, 
and then perform the relevant detections and record the data. During the experiment, they may 
encounter problems that require flexible application of knowledge and skills for resolution. Finally, 
they analyze the samples and write an experimental report. Through this process, students not only 
enhance their practical skills but also develop their innovative thinking and problem-solving abilities. 

5.2 Strengthening the Integration of Research and Practice  

To strengthen the integration of research and practice, universities can establish cooperative 
relationships with enterprises and institutions in the pesticide residue detection industry to jointly 
conduct research projects and practical activities. Through collaboration with industry partners, 
universities can gain a better understanding of industry demands and development trends, and provide 
students with meaningful research topics and practical opportunities. Furthermore, industry 
collaboration can facilitate the exchange of knowledge and technology, strengthening the connection 
between universities and enterprises. For example, universities can collaborate with companies in the 
field of pesticide residue detection to conduct research on detection techniques and their applications. 
Students can participate in company projects, working alongside industry professionals in practical 
operations and data analysis, thereby gaining richer practical experience. Moreover, through 



International Journal of New Developments in Education 
ISSN 2663-8169 Vol. 5, Issue 20: 112-117, DOI: 10.25236/IJNDE.2023.052020 

Published by Francis Academic Press, UK 
-116- 

collaboration with industry partners, students can learn about the latest industry technologies and 
development trends, enabling them to adapt to industry demands in advance. For instance, a university 
can establish a research base for pesticide residue detection, where faculty and students can conduct 
relevant research work. The base can be equipped with advanced instruments and laboratory conditions 
to provide a convenient research environment for faculty and students. They can carry out various 
research projects in the base, perform sample analysis, and conduct method validations. Through this 
approach, students can continuously improve their research capabilities and practical skills, 
contributing to the development of the industry. 

5.3 Providing Lifelong Learning Opportunities  

To adapt to technological advancements and changes in industry demands, universities should 
provide lifelong learning opportunities to students, enabling them to maintain their competitiveness and 
adaptability. Universities can establish a sound continuing education system, offering opportunities for 
professionals already working in the field to pursue further education and training. By providing 
specialized courses, short-term training, and advanced degrees, universities can meet the demand for 
new knowledge and skills among professionals, promoting their career development and advancement. 
For example, universities can offer continuing education courses specific to pesticide residue detection, 
covering the latest technologies and methods in the field. These courses can target professionals already 
working in the industry and be delivered through online or offline formats. The course content can 
include the latest instruments, analytical methods, sample handling, and data analysis techniques. 
Through professional continuing education courses, professionals can stay informed about industry 
developments and update their knowledge and skills. Additionally, universities can establish alumni 
networks and academic communities, providing platforms for academic exchange and resource sharing. 
Alumni networks can organize regular academic lectures, seminars, and career sharing sessions, 
helping alumni stay informed and connected to the industry. Academic communities can facilitate 
experience sharing and resource collaboration among alumni, enabling them to collectively address 
industry issues. Through alumni networks and academic communities, alumni can engage in 
continuous learning and mutual support, maintaining connections with the industry and promoting its 
development. 

5.4 Continuously Updating Teaching Materials and Resources  

Continuously updating teaching materials and resources is an essential means to ensure that 
education keeps pace with technological advancements and industry changes. In the field of education, 
constantly updating teaching materials and resources not only provides the latest knowledge and skills 
but also enhances students' understanding of and ability to address real-world issues. With the rapid 
development of technology, knowledge is constantly evolving, and outdated teaching materials often 
fail to meet students' learning needs. Therefore, schools and educational institutions should regularly 
review and update teaching materials to ensure their alignment with the latest technological 
developments and industry trends. For example, in the field of computer science, teaching materials on 
programming languages and software development techniques need to be updated along with changes 
in programming languages and technologies, allowing students to acquire the latest knowledge and 
skills. Teaching resources, including lesson plans, courseware, and laboratory manuals, play an 
important role in the teaching process. Teachers should actively search for the latest academic research 
findings and incorporate them into teaching resources to improve the quality and level of instruction. 
For example, in the field of biology, new research findings may change people's understanding of a 
particular biological process. Teachers can incorporate these latest research findings into courseware 
and laboratory manuals to stimulate students' interest in learning and enhance their in-depth 
understanding of biology. Teachers play a crucial role in education as they directly engage with 
students and are responsible for imparting knowledge and developing skills. Therefore, teachers should 
actively participate in academic research and educational reforms to continuously improve their 
professional competence. Through engagement in academic research, teachers can stay informed about 
the latest technological developments and academic achievements, enabling them to update teaching 
materials and resources more effectively. 

6. Conclusion 

This article examined the current mode and strategies for talent cultivation in pesticide residue 
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detection in universities, identifying existing problems and proposing improvement directions. 
Strategies such as offering elective courses and specialized tracks, maintaining a balance of 
interdisciplinary education, and strengthening collaboration with industry partners were suggested. 
These strategies contribute to improving the effectiveness of talent cultivation in pesticide residue 
detection in universities and meeting society's requirements for the safety of agricultural products. 
Future research can further explore more targeted cultivation modes and strategies to adapt to the 
continuous changes and developments in the field of pesticide residue detection. 
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