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Construction of a Whole-process Training Model for Agri-
cultural Master’s Degree in the Field of Food Processing
and Safety under the Background of New Agricultural Sci-
ence Empowered by Artificial Intelligence

Zhengnan REN, Binbin LI, Xinhui WANG "
College of Food and Biological Engineering, Chengdu University, Chengdu 610106, China

Abstract Under the background of new agricultural science construction and the digital transformation of education, the cultivation of agricultural master’s degree
students in the field of food processing and safety faces practical problems such as insufficient cultivation of innovation ability, weak digital research ability, and a
loose connection between practical education and industrial needs. Based on the OBE ( Outcome-Based Education) concept and the theory of collaborative educa-
tion, combined with the development background of artificial intelligence ( Al) technology, an Al-empowered whole-process training model is constructed. Its oper-
ational mechanisms are proposed from the aspects of knowledge acquisition and research topic selection, research design and innovation training, data analysis and
research expression, industrial practice and problem solving, as well as training quality evaluation. This model is conducive to enhancing graduate students’ innova-
tion ability, practical ability, and digital literacy, providing a reference for the innovation of agricultural master’s degree training models under the background of

new agricultural science.
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In recent years, the rapid development of a new generation of
information technology, represented by artificial intelligence
(AT), has provided new technical support for the digital transfor-
mation of higher education and the innovation of talent cultivation
models. Under the backdrop of the in-depth advancement of the
strategy for building a strong agricultural country and rural revital-
ization, the construction of new agricultural science emphasizes
promoting the deep integration of agriculture-related disciplines
with modern information technology, and cultivating interdiscipli-
nary agricultural talents with innovative spirit, practical ability,
and digital literacy'' /. Meanwhile, Al-empowered education has
gradually become a research hotspot, and has achieved positive re-
sults in curriculum teaching reform, smart classroom construction
and teaching evaluation optimization” . However, existing stud-
ies have focused more on undergraduate education and single-
course teaching scenarios, with relatively insufficient attention
paid to the cultivation of professional degree graduate students,
particularly the reform of the whole-process training model for agri-
cultural master’s programs. The agricultural master’s degree pro-
gram in the field of food processing and safety serves as an impor-
tant talent cultivation carrier for modern agriculture and the food
industry. As the food industry undergoes digital, intelligent, and
high-quality development transformation, higher demands are

placed on graduate students’ innovation ability, practical ability,
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and digital literacy’®™”'. However, the current training process
still faces problems such as low knowledge acquisition efficiency,
insufficient scientific research innovation ability, weak data analy-
sis ability, loose connection between practical training and indus-
trial needs, and a relatively lagging evaluation system'®' . Existing
research has mainly focused on the construction of dual-mentor
systems, practical base development, and industry-education inte-
gration training'”~">’. However, research on how to apply Al tech-
nology to penetrate key links such as knowledge learning, research
training, data analysis, industrial practice, and training evalua-
tion and to construct a whole-process collaborative training model,
remains relatively insufficient. Based on this, guided by the OBE
(Outcome-Based Education) concept and the theory of collabora-
tive education, this paper constructs an Al-empowered whole-
process training model for agricultural master candidates in the
field of food processing and safety, and proposes corresponding op-
erational mechanisms, aiming to provide theoretical reference and
practical guidance for the reform of agricultural master’s degree

training models under the background of new agricultural science.

Practical Dilemmas in the Cultivation of Agri-
cultural Master’s Degree in the Field of Food
Processing and Safety under the Background of
New Agricultural Science
Challenges in innovation ability training under the acceler-
ated pace of knowledge updating

Under the background of new agricultural science construc-

tion, the field of food processing and safety is rapidly advancing
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toward digitalization, intelligence, and interdisciplinary integra-
tion. The disciplinary knowledge system is characterized by rapid
updates, strong cross-disciplinarity, and a large volume of infor-
mation. Faced with massive amounts of research information,
graduate students need not only to master professional knowledge,
but also to possess the abilities of frontier tracking and knowledge
integration. However, knowledge acquisition still mainly relies on
supervisor recommendations and literature retrieval, and research
training is largely supervisor-led. Graduate students have insuffi-
cient participation in key steps such as scientific problem formula-
tion and innovative design. The traditional training model is no
longer able to meet the demands of cultivating innovative talents.
Transition pressure on research ability training under the da-
ta-driven research background

With the rapid development of omics technologies, high-
throughput detection technologies, and intelligent analysis technol-
ogies, research in food processing and safety is progressively ente-
ring the data-driven era, placing higher demands on graduate
students’ ability in data processing, statistical analysis, and result
interpretation. However, some graduate students have a weak
foundation in data analysis and the application of digital tools.
Training evaluation still focuses primarily on course grades and re-
search outputs, with insufficient attention given to digital literacy
and innovation ability, making it difficult to adapt to the develop-
ment needs of digital research.
Urgently needs for optimization of the practical training sys-
tem under the background of industrial upgrading

The food industry is accelerating its transformation toward in-
telligent manufacturing, green processing, and high-quality devel-
opment, placing higher demands on the practical ability of high-
level applied talents. However, current practical teaching still re-
lies mainly on laboratory research and short-term internships, with
insufficient participation from enterprise mentors and loose connec-
tion between practical content and industrial needs. How to build
a school-enterprise collaborative, industry-education integrated
practical training system, and achieve deep integration of research
training with industrial practice, has become an important direc-

tion for the reform of agricultural master’s degree training.

Construction of an Al-empowered Whole-
process Training Model for Agricultural
Master’s Degree in the Field of Food Processing
and Safety

In response to the contemporary demands of building a strong
agricultural country, new agricultural science construction, and
the digital transformation of education, the training of agricultural
master candidates in the field of food processing and safety is shift-
ing from a knowledge-transmission orientation to a competency-de-
velopment orientation. The development of Al technology provides
new technical support for knowledge learning, research training,
practical innovation, and training evaluation. Based on the OBE
educational concept, guided by the achievement of training objec-
tives, this paper constructs a whole-process training model cover-
ing training objectives, training process, training evaluation, and
continuous improvement, with the whole-process training as the
main line and Al technology as the support, so as to promote the
synergistic enhancement of knowledge, ability and literacy.
Construction of a ''four-dimensional integration'' competency
training system

Training objectives are the logical starting point for construc-
ting a talent cultivation system. In accordance with the require-
ments of new agricultural science construction and the characteris-
tics of talent demand in the field of food processing and safety,
this paper constructs a "four-dimensional integration" competency
training system, comprising professional knowledge competency,
research innovation competency, practical application competen-
cy, and digital literacy competency ( Table 1). Among these,
professional knowledge competency forms the foundation of train-
ing; research innovation competency is the core of training; prac-
tical application competency reflects the characteristics of profes-
sional degrees; and digital literacy competency provides essential
support for high-level talents in the digital era. The synergistic de-
velopment of these four competencies together constitutes the train-
ing objective system for agricultural master candidates in the field

of food processing and safety in the new era.

Table 1 Training objectives and Al-empowered pathways for agricultural master candidates in food processing and safety

Training objective dimension Training connotation

Al-empowerment focus Corresponding training stage

Professional knowledge competency Mastery of the professional knowledge system in the Intelligent literature retrieval, knowledge Knowledge acquisition and

field of food processing and safety, and understand- integration, hotspot analysis

ing of the latest developments in the discipline

Research innovation competency
conduct innovative research
Practical application competency
dustry and serve industrial development
Digital literacy competency

search and practical activities

research topic selection

Ability to identify problems, analyze problems, and Research design assistance, technical route Research design and innova-

optimization, innovative thinking training  tion training

Ability to solve practical problems in the food in- Enterprise case analysis, process optimiza- Industrial practice and prob-

tion, decision support lem solving

Ability to apply digital technologies in scientific re- Data processing, statistical analysis, intel- Data analysis and research

ligent tool application expression

Construction of an Al-empowered whole-process training
framework

The training of agricultural master candidates is a systematic

project that integrates knowledge learning, research training, and
industrial practice in a coordinated manner. To address the prob-

lem of insufficient connection among the various stages in the



Thengnan REN et al. Construction of a Whole-process Training Model for Agricultural Master's Degree in the Field of Food Processing and Safety under the Background of New Agricultural Science Empowered by Artifcial Intelligence 43

traditional training process, this paper constructs an Al-empow-
ered whole-process training framework (Fig. 1), which divides
the training process into five core stages; knowledge acquisition
and research topic selection; research design and innovation train-

ing; data analysis and research expression; industrial practice and

problem solving; and training quality evaluation. Al runs through
the entire training process, enabling the integration of training re-
sources , the coordination of the training process, and the improvement
of training quality, thereby promoting the organic unity of knowledge

learning, ability cultivation, and competency development.
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Fig. 1 Al-empowered whole-process training framework for agricultural master’s degree in the field of food processing and safety

Construction of a whole-process competency growth chain
Based on the developmental patterns of graduate students,
this paper constructs a whole-process competency growth chain
covering knowledge learning, research training, and practical in-
novation. In the early stage of training, emphasis is placed on
enhancing knowledge acquisition and problem-identification
ability. During the research training phase, innovative thinking
and research design abilities are strengthened. In the practical
training stage, the focus is on improving complex problem-solving
ability and industrial service ability. In the later stage of training,
academic expression and outcome-translation abilities are en-
hanced. Al serves as a supporting tool throughout all stages of
training, facilitating the continuous linkage and progressive devel-
opment of competency cultivation, and promoting the transforma-
tion of graduate students from knowledge accumulation to ability
enhancement.
Establishment of a competency-oriented evaluation system
Training evaluation is a critical component in ensuring the
quality of talent cultivation. Based on the OBE educational con-
cept, this paper constructs a competency-oriented whole-process
evaluation system, extending the evaluation content to multiple di-
mensions, including knowledge acquisition competency, research
innovation competency, practical application competency, and

digital literacy competency. In terms of evaluation methods, a

dynamic evaluation mechanism combining pre-training, during-
training, and post-training assessments is established. In terms of
evaluation subjects, a multi-stakeholder evaluation system invol-
ving supervisors, enterprise mentors, and students is formed.
Through evaluation feedback, the synergistic improvement of train-
ing objectives, training processes, and training evaluation is pro-
moted, thereby achieving continuous enhancement of training

quality.

Operational Mechanisms of the Al-empowered
Whole-process Training Model

Al-empowered training of agricultural master candidate in the
field of food processing and safety is not merely the application of
technical tools, but a systematic transformation of training con-
cepts, training methods, and the training ecosystem. To ensure
the effective operation of the whole-process training model, opera-
tional mechanisms covering the entire graduate training process
should be established around key stages such as knowledge learn-
ing, research training, practical innovation, and quality improve-
ment, thereby achieving the synergistic optimization of training ob-
jectives, training processes, and training evaluation.
Al-empowered mechanism for knowledge acquisition and re-
search topic selection

Knowledge acquisition and research topic selection mark the
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starting point of graduate training. To address issues such as low
efficiency in knowledge acquisition and insufficient innovation in
research topic selection, an Al-assisted topic selection mechanism
of "basic knowledge acquisition — research hotspot identification —
scientific problem formulation — research topic optimization" can
be constructed. Graduate students employ Al for literature retriev-
al, knowledge integration, and hotspot analysis, and identify re-
search gaps and key scientific question under the guidance of their
supervisors, gradually forming research ideas. Through the syner-
gistic effect of Al assistance and supervisor guidance, the transi-
tion from knowledge acquisition to problem identification is
achieved, enhancing the scientific rigor and innovativeness of re-
search topic selection.
Al-empowered mechanism for research design and innovation
training

Research design is a critical stage in the cultivation of inno-
vation ability. To address the problem of insufficient student par-
ticipation in traditional research training, a research training
mechanism of " problem identification — Al-assisted scheme gener-
ation — student comparative analysis — supervisor optimization
guidance — final scheme formation" can be constructed. Graduate
students use Al to expand research ideas and compare technical
routes, and complete the optimization of research plans under the
guidance of supervisors. Through the construction of a student-
led, supervisor-guided, and Al-assisted research training model,
the cultivation of innovative thinking and the enhancement of inde-
pendent research ability are promoted.
Al-empowered mechanism for data analysis and research ex-
pression

As research in food processing and safety gradually enters the
data-driven era, data analysis ability has become an important
component of graduate students’ core research ability. To address
the problem of insufficient data analysis training, an Al-assisted
training mechanism of " data organization — statistical analysis — re-
sult interpretation — research expression" can be constructed. Al
assists graduate students in completing data organization, statisti-

cal analysis, and result visualization, and helps establish logical

Table 2 Al-empowered whole-process training evaluation system

connections between experimental results and scientific questions.
Through the training model of " Al-assisted analysis — independent
thinking by graduate students — supervisor review and quality con-
trol" , graduate students’ digital research ability and academic ex-
pression ability are enhanced.
Al-empowered mechanism for industrial practice and compe-
tency enhancement

The cultivation of practical ability is a distinctive feature of
agricultural master’s degree education. Relying on platforms such
as university-industry cooperation bases, graduate practice bases,
and science and technology backyards, a practical training mecha-
nism of "industrial problem introduction — Al-assisted analysis —
scheme design and optimization — enterprise verification and feed-
back" can be constructed. Enterprises bring real production prob-
lems into the training process, and graduate students employ Al to
conduct case analysis and design technical solutions, continuously
optimizing them during the practice process. Through the collabo-
rative training of on-campus supervisors, enterprise mentors, and
graduate students, the deep integration of research training and in-
dustrial practice is achieved, enhancing graduate students’ ability
to solve complex industrial problems.
Al-empowered mechanism for continuous improvement of
training quality

Continuous improvement is an important safeguard for the
whole-process training model. Based on the OBE educational con-
cept, a whole-process evaluation mechanism covering pre-training,
during-training, and post-training is established, and an evaluation
system centered on professional knowledge competency, research in-
novation competency, data analysis competency, practical applica-
tion competency, digital literacy competency, and comprehensive
development competency is constructed (Table 2). Meanwhile, a
multi-evaluation mechanism combining supervisor evaluation, enter-
prise mentor evaluation, student self-evaluation, and process evalu-
ation is established. Relying on Al technology, dynamic monitoring
and feedback of the training process are achieved, forming a closed-
loop management system of " evaluation-feedback-improvement" to

promote continuous enhancement of training quality.

Primary indicator

Secondary indicators

Professional knowledge competency
Research innovation competency

Data analysis competency

Practical application competency

Digital literacy competency
Comprehensive development competency

Literature reading, knowledge integration, frontier tracking
Scientific problem formulation, research design, research output
Data processing, statistical analysis, result interpretation
Enterprise practice, case analysis, problem solving

AT tool application, digital research capability

Team collaboration, academic ethics, professional competence

Conclusions

Against the backdrop of building a strong agricultural coun-
try, new agricultural science construction, and the digital transfor-
mation of education, Al provides new opportunities for the innova-
tion of agricultural master’s degree training models. Guided by
the OBE educational concept and the theory of collaborative

education, this paper constructs an Al-empowered whole-process
training model for agricultural master candidates in the field of
food processing and safety, forming a training system covering
knowledge acquisition and research topic selection, research de-
sign and innovation training, data analysis and research expres-
sion, industrial practice and problem solving, as well as continuous
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improvement of training quality. A closed-loop operational mecha-
nism of " training objectives — training process — training evaluation
— continuous improvement" has been established. This model is
conducive to promoting the synergistic enhancement of graduate
students’ knowledge, ability and literacy, providing a reference for
the reform of agricultural master’s degree training models under the
background of new agricultural science. In the future, further em-
pirical research should be conducted to continuously improve the
operational mechanisms and quality assurance system of Al-em-
powered graduate training.
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