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Abstract: In the field of biology of Shaanxi universities, there are problems such as insufficient
internationalization of course content, limited internationalization level of teachers, and
difficulty in meeting the personalized needs of students’ foreign language ability. To this end,
under the Belt and Road Initiative, this paper proposes an intelligent solution based on
Transformer and GRU (Gated Recurrent Unit) models, aiming to improve the quality of
international education in the field of biology of universities by optimizing course content and
teaching methods. This study first uses the Transformer model to integrate and analyze a large
number of international education resources, identify global cutting-edge knowledge and cross-
cultural education elements in biology courses, including biomechanical principles that
underpin biological functions and interactions. This provides scientific support for the
optimization of course content. At the same time, the GRU model is used to dynamically
analyze the progress of teachers’ international teaching and students’ learning feedback. Just as
organisms can adjust their metabolic rate according to the changes in the environment, the
model automatically adjusts the pace and difficulty of the subsequent teaching content
according to the students’ speed of mastery and difficulties in understanding biomechanics
knowledge, ensuring that each student can keep up with the pace of teaching. Additionally, the
integration of biomechanical concepts into the curriculum helps students understand the
mechanical properties and behaviors of biological systems, fostering interdisciplinary thinking
and enhancing their global vision. Experimental results show that the students in Class A who
adopt this research program are significantly better than the control Class B in terms of
knowledge mastery, interdisciplinary thinking, and global vision (P < 0.05); after the
experiment, the average foreign language ability score of the students in Class A is 7.04 points
higher than that of Class B; the overall satisfaction of the students in Class A with the new
teaching program is as high as 82.5%. This paper, based on the combination of Transformer
and GRU models, can effectively promote the international talent training process of biology
majors in Shaanxi universities, particularly by incorporating biomechanical insights, thereby
enhancing the competitiveness of this major in global academic and scientific research
cooperation.

Keywords: The Belt and Road; gated recurrent unit; Transformer model; biological field;
biomechanics; international talent training; program optimization

1. Introduction

The internationalization of higher education is an important research topic
worldwide. In this process, there are both the development laws of universities
themselves and the needs of external competition. The “Belt and Road” has become
China’s conception of promoting common development in the world and building a
community with a shared future for mankind [1-3]. With more and more global
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exchanges, to meet the requirements for international talents, universities should focus
more on the training of international talents, thereby opening up a new path for
international cooperation in higher education. As an important region along the “Belt
and Road”, Shaanxi Province has a superior geographical location, rich biological
resources, and strong scientific research capabilities. It is gradually becoming an
essential window to western China. There are many problems in the biological field
of Shaanxi universities in terms of talent training quality, promoting internationalized
teaching, and keeping pace with the international community. To cultivate compound
talents that meet the needs of global biological research and industry, Shaanxi
universities need to integrate new technologies, innovate educational models, and
cultivate interdisciplinary talents with a solid biological foundation and proficient in
applying advanced technologies.

With its excellent self-attention mechanism, the Transformer model can efficiently
extract core information from massive cross-cultural educational resources [4—6]. This
is very important for universities and helps them adjust the setting of internationalized
courses. The model can analyze the complexity of interdisciplinary course design,
thereby precisely identifying the links that need to be strengthened in the course
system, helping universities to improve the course structure more targetedly and
broaden students’ global vision. The GRU model has shown significant advantages in
processing time series data [7,8]. It can continuously track students’ learning
trajectories and feedback, providing strong data support for implementing
personalized education strategies. The organic integration of Transformer and GRU
models can open up a new intelligent and personalized path for the international talent
training of Shaanxi universities. This solution can not only help universities
systematically optimize course content, but also improve students’ foreign language
skills and help schools stand out in the global education competition. At the same time,
it breaks the shackles of the traditional education model, makes full use of the power
of modern technology, and provides continuous support for the cultivation of talents
with an international perspective in the field of biology in Shaanxi universities.

International talent cultivation in universities means cultivating talents with global
vision, cross-cultural communication, and professional competitiveness through
promoting the internationalization of education [9,10]. The internationalization of talent
cultivation in the field of international higher education is a topic widely discussed by
higher education institutions around the world. Lei [11] conducted a comparative study
of higher education institutions and identified some differences in the
internationalization of talent cultivation in different countries and regions. Xie [12]
promoted knowledge sharing and cultural exchanges through academic exchanges,
teacher visits, and other activities, improved the quality of education and teaching, and
promoted the internationalization of education and teaching, laying a solid foundation
for cultivating innovative talents. Ma [13] analyzed the current situation of
international talent cultivation and Sino-foreign educational cooperation in
agricultural universities, continuously expanded foreign exchanges and cooperation,
and actively explored the international talent cultivation model. The “Belt and Road”
initiative has promoted industrial integration and resource integration. Xu [14] aimed
to explore a new talent cultivation model in which highly skilled international talents
enhance mutual dependence through in-depth communication. Interdisciplinary and
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integrated talent cultivation is an urgent need for social development. Hu [15] analyzed
and summarized three types of multidisciplinary talent cultivation models in American
universities, and proposed the design ideas of the curriculum system of China’s
international talent cultivation model. The most prominent problem in the process of
economic globalization is the shortage of international talent. Xu [16] started from the
problems existing in the practical teaching of international talent training in China and
proposed corresponding solutions.

With its unique self-attention mechanism, the Transformer model has become an
efficient deep learning tool that can help colleges and universities optimize curriculum
settings and thus improve the quality of talent training [17]. Yang [18] developed a
novel Transformer based on contextualized knowledge graphs, which could serialize
entities and paths in meta-graphs into sequential inputs. Transformer-based transfer
learning models have the potential to achieve high prediction accuracy with relatively
few training data instances. To better use the Transformer model, Wankmuller [19]
explained its benefits and limitations. Creating curiosity for learners in online learning
is a challenging task. Mishra [20] proposed a hierarchical title generation method to
automatically generate titles for given texts, mainly based on a pre-trained
Transformer language model. Due to the dynamic and virtual environment and the
personalized needs of different individuals, Wang [21] aimed to develop an effective
prediction model for learning feature extraction, learning performance prediction, and
result reasoning, and selected weighted pools in the new convolutional GRU network
and Transformer model to predict learning performance. Mayer [22] used a prompt-
based learning method and the Transformer model for classification tasks in specific
fields, and fine-tuned the language model for a given classification task, which could
better classify text for international learning content.

2. Optimization of international talent training programs in the
biological field of Shaanxi universities

1.Training method
2.Majors and courses
Cultivation process 3.teaching
4.Scientific research
practice

1.The goal of talent
training in colleges and
universities
2.Talent training for
teachers

Training goals

Conditions and 1.Hard conditions
facilities 2.Soft conditions
1.Talent quality
evaluation Training
2.Teacher quality management
evaluation

Figure 1. Schematic diagram of international talent training in colleges and
universities.

Talent training under the “Belt and Road” initiative is actually an essential carrier
for international talent training. Universities should better shoulder the mission of



Molecular & Cellular Biomechanics 2025, 22(2), 1021.

cultivating first-class talents for the world [23—25]. China has unique conditions in
constructing the “Belt and Road”, especially in the field of higher education. Colleges
and universities are important carriers for cultivating students, and the cultivation of
talents is not static. On this basis, under the guidance of certain educational theories
and methods, this paper gradually takes a steady and scientific path, as shown in
Figure 1.

2.1. Internationalized course content

In the context of the rapid development of science and technology today,
interdisciplinary talent training has become a major trend in higher education,
especially in fields such as biology that are both complex and closely connected to
other disciplines. Biology, a discipline that integrates experimental, theoretical and
applied, is gradually blending with data science, artificial intelligence and other fields,
giving birth to emerging interdisciplinary disciplines such as bioinformatics and
environmental biology. In order to cultivate composite talents with an international
perspective, the curriculum design of biology needs not only to deepen the content of
this discipline, but also to effectively integrate with data science and other disciplines.
This kind of interdisciplinary design aims to provide students with a broader
knowledge perspective and help them master diverse skills and methods to better solve
practical problems. The combination of biology and data science is particularly critical
in interdisciplinary training. With the continuous deepening of research in genomics,
proteomics, etc., the huge data generated in the field of biology can no longer be
processed by traditional experimental techniques. Therefore, biology students urgently
need to master the basic knowledge of computer science in order to use data science
methods to conduct in-depth analysis of experimental results. For this reason, it is
particularly important to integrate data science content into biology courses. An
elective course with bioinformatics as the core can be offered to teach students how to
process and analyze genomic data, how to use bioinformatics tools for data mining,
etc. Through such a curriculum design, students can not only master the core
knowledge of biology, but also learn practical skills in the fields of data science such
as data cleaning and machine learning, so as to cultivate the comprehensive ability to
solve complex biological problems.

In addition to carefully designing the course content, the teaching methods of
interdisciplinary courses also need to be different from the traditional model. The first
task is to change the teaching method to make it more interactive and practical.
Traditional biology courses focus on theoretical teaching, while interdisciplinary
teaching should pay more attention to cultivating students’ practical skills. Taking the
curriculum that combines biology and data science as an example, a project-driven
teaching method can be adopted. In this model, teachers can ask specific biological
questions, such as exploring the mechanism of genetic mutations in cancer, and guide
students to use data science methods for data analysis. Students need to participate in
the whole process from data collection, cleaning to analysis results. This method not
only gives students the opportunity to transform theoretical knowledge into practical
operations, but also effectively cultivates their teamwork skills, problem-solving
skills, and innovative thinking. In addition, the teaching design of interdisciplinary
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courses can also be integrated into case teaching methods to enhance students’
practical ability. By showing real cases of the cross-application of biology and other
disciplines, such as the close integration of data science, artificial intelligence and
biology in the process of drug development, teachers can help students more
intuitively understand the application value of interdisciplinary knowledge in practical
problems. This teaching method can not only stimulate students’ interest in exploring
complex problems, but also cultivate their practical ability and innovative thinking.

With the deepening of the “Belt and Road” initiative, Shaanxi colleges and
universities have encountered unprecedented challenges in cultivating
internationalized talents in the field of biology, and the internationalization of course
content has become a key issue that needs to be addressed urgently. Shaanxi colleges
and universities must explore new paths to adapt to the needs of global education and
improve students’ international literacy in the field of biology. This requires students
to not only master the global knowledge system in the field of biology but also
cultivate cross-cultural communication and cooperation capabilities so that they can
communicate effectively in academic and professional fields in the future. However,
Shaanxi colleges and universities’ current biology course settings have limitations,
lack a systematic international education system, and lack a global vision. In response
to the “Belt and Road” initiative, colleges and universities need to actively optimize
biology courses’ content, enhance its international characteristics, and help students
cultivate global integration capabilities in a multicultural context [26—28]. To this end,
this paper uses the Transform model to help colleges and universities optimize the
content of internationalized courses and improve the quality of talent training. The
Transform model is a model based on the attention mechanism, in which the attention
includes the attention mechanism of the words in the input sentence itself and the
attention mechanism of the words in the input sentence and the target sentence.
Through the Transform model’s semantic understanding and contextual analysis
capabilities, the core knowledge points, key competency requirements, and elements
of cross-cultural education in the course can be accurately extracted. The model can
also be used to deeply analyze the latest achievements, education models, and cross-
cultural communication examples in the international biological field, and then extract
course content that fits the needs of international talent training in the biological field
of Shaanxi universities.

The input text data must first be converted into vector form during the model
training process. Then, these vectors are sent to the encoder layer for processing. After
the data passes through the self-attention layer, it is passed to the feedforward neural
network layer, and the results obtained by calculation are output and passed to the next
encoder layer. When the encoding phase is completed, the decoding phase begins
immediately. During the decoding process, each step outputs an element in the
sequence until a special termination symbol appears, indicating that the output of the
Transformer model decoder is complete. The self-attention layer in the decoder is
different from the encoder. It only processes the front position in the output sequence
and masks the subsequent positions before the softmax step. The model also uses a
layer normalization method for data calculation. The calculation formulas of the layer
normalization method are as follows.
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Among them, y represents the mean; p represents the standard deviation; G
represents the hidden unit.

In terms of optimizing course content, the Transformer model, with its excellent
data integration capabilities, has opened up a new path for cultivating international
talents in the field of biology in Shaanxi universities. International courses in the field
of biology involve multiple disciplines. The application of the Transformer model
enables Shaanxi universities to integrate international education resources from
different disciplines efficiently. By deeply analyzing these resources, the model can
reveal the intrinsic connections between disciplines and cultivate their
interdisciplinary thinking and cross-cultural communication capabilities. The
expression is as follows:

. W
Attention(P;, W;, M;) = softmax | — | M; (3)

Jaa

P; and W; represent the query vector and key vector from different disciplines,

respectively, and M; is the value vector, reflecting the knowledge expression of the
subject content. d, is the dimension of the key vector.

Under the impetus of the “Belt and Road” initiative, the optimization of course
content needs to fully understand and integrate the knowledge differences under the
background of multiple cultures. The Transformer model can cleverly transform
knowledge points from different cultural backgrounds into different vectors, and
comprehensively improve the global vision and cross-cultural understanding depth of
course content with the synergy of encoders and decoders. The expression is:

L
UiYgi0par = Decoder(Encoder(U;)) 4)
=1

Encoder(U;) is to encode the knowledge of various disciplines and cultural
backgrounds; Decoder is the decoder, which integrates the encoded knowledge into
the final comprehensive course design.

In order to integrate the Transformer-GRU model into biology teaching, the
curriculum needs to be appropriately adjusted and a personalized teaching plan is
formulated according to the students’ learning needs and teaching goals. Biology
courses cover a number of fields, such as molecular biology, cell biology, etc.,
involving a large number of concepts, formulas, and time series data. Therefore, the
advantages of the Transformer-GRU model can be used to optimize curriculum design
and teaching methods in a data-driven manner. First, teachers need to determine which
course content is suitable for auxiliary teaching using models. For example, when
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discussing gene expression regulation or cell division cycles, this model can help
students discover patterns in time series data. Secondly, teachers should cooperate with
data analysis experts to obtain real biological experimental data, such as genomic data,
as the basis for model training. In this way, students can not only learn theoretical
knowledge, but also improve their analysis and processing power through practical
operation of data. At the same time, curriculum adjustment also needs to consider
students’ learning progress and level differences. Using the Transformer-GRU model,
students’ learning trajectory can be analyzed, so as to intelligently adjust the teaching
content and progress. For students who encounter difficulties, the model can
automatically adjust the speed and depth of explanation of teaching difficulties to help
them better understand and master complex concepts.

2.2. Personalized improvement of foreign language ability

Under the guidance of the “Belt and Road” initiative, Shaanxi universities are
tasked with cultivating biological elites with international vision and cooperation
capabilities. Among them, foreign language skills, especially the shaping of English
communication skills, are particularly critical. Traditional foreign language teaching
often adopts a one-size-fits-all approach, ignoring the differences in language talents
and learning progress among students, making it difficult to meet personalized
learning needs [29,30]. Therefore, this paper uses the GRU model to intelligently
design learning paths to achieve accurate improvement of the foreign language ability
of biology students. The GRU model, as an efficient variant of recurrent neural
networks, is very good at processing time series data [31,32]. Through this model,
learning resources and plans can be dynamically adjusted according to students’ real-
time learning performance. When the GRU model detects that students have
insufficient English vocabulary in a certain field of biology, it can automatically
increase the relevant reading materials and learning resources in this field to help
students fill in the knowledge gaps in time. This is not only a strong support for
students’ individual development, but also a positive response to the goal of cultivating
international talents under the “Belt and Road” initiative. The model for improving the
foreign language ability of international talents based on the GRU model is shown in
Figure 2.

Internationalization related

course text sequence
Self-attention

Original course corpus

Self-attention

Fully connected layer
Foreign language
proficiency assessment
Personalized learning International talent
path training

Figure 2. Foreign language ability improvement model for international talents
based on the GRU model.
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The GRU model has the ability to track students’ foreign language learning data
over a long period of time, so as to deeply analyze and predict their learning progress
and possible difficulties. Its core advantage lies in its excellent sequence data
processing, which closely fits the gradual process of foreign language learning.
Students may encounter different challenges at various stages of language learning,
whether it is grammar, vocabulary, listening, and speaking. Compared with the
fixedness of traditional foreign language teaching models, the GRU model shows
higher flexibility and can be dynamically adjusted according to students’ real-time
progress. By continuously updating students’ learning data, the GRU model can
accurately adjust the learning path and ensure the optimal configuration of
personalized learning resources. The learning recommendation model can provide
users with personalized recommendations, as shown in Figure 3.

Learner characteristic Learn interactive
information I information

Modeling l

Learner model

i

GRU model

T

Learning resource model

Modeling I

Characteristic
information of candidate
projects

Learning
resource set

Figure 3. Framework diagram of the learning recommendation model.

Learner profiling involves in-depth collection and analysis of user characteristics
while recording their learning interaction information, based on which learners’
interests and preferences are modeled. The learning resource model focuses on using
the learning resource set to carefully characterize the attributes, classifications, and
labels of candidate items. GRU not only inherits the memory characteristics of RNN,
but also effectively alleviates the gradient vanishing problem that RNN may face.
GRU requires fewer parameters, which reduces the risk of overfitting to a certain
extent. The gated recurrent unit module consists of multiple GRUs arranged in order,
and its input data is the user’s historical learning record vector. These learning
behavior data can truly reflect the user’s learning interest. GRU can accurately extract
the user’s hidden interest state from the complex learning behavior inside the module.
The calculation formulas of GRU are as follows:

he = B(Mpj + Qure—q + ap) Q)
xXe = B(Myje + QxTe—1 + ay) (6)

Te=(1—x) XTpoq + X X X (7
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hidden units, and m; is the dimension of the input vector. j, represents the
embedding vector of the t-th learning behavior in the user’s learning behavior
sequence.

The core advantage of the Transformer-GRU model lies in its excellent sequence
data modeling capabilities and personalized recommendation functions. The model
can dynamically adjust each student’s learning path based on the student’s specific
learning data, such as learning progress, knowledge mastery status, and wrong
question types. If students perform well in the genetics part but encounter problems in
the cell division part, the model can intelligently push relevant learning resources and
auxiliary explanations, and even adjust the difficulty of the content in real time during
the learning process. Teachers can use data analysis tools to monitor students’ learning
curve in order to intervene in learning in a timely manner. In actual operation, a
“learning trajectory platform” can be established. The platform relies on the
Transformer-GRU model to update students’ learning status in real time, and provides
students with targeted learning guidance through intelligent push of various teaching
resources, such as course content, test questions, and video explanations. This can not
only effectively enhance students’ learning interest and efficiency, but also help
teachers accurately identify students’ weak links, so as to carry out targeted teaching
and counseling.

The reset gate of GRU plays a key role in screening the historical learning records
related to the final learning interest. The sigmoid activation function can calculate a
correlation coefficient to help find course resources that are closely related to the
current learning interest. When the learning goal is used as the input for the next step,
GRU can precisely extract the knowledge points in the user’s learning sequence that
are closely related to this goal, and use this as a basis to deeply explore the current
learning interest. In the individual learning of foreign language proficiency of college
students in Shaanxi Province, the students’ behavior sequence truly reflects their
learning process. There is a clear causal relationship between these historical items.
Position encoding is performed after the behavior embedding vector to deeply explore
the temporal information in these behavior sequences and capture the dependencies
between different sequential behaviors. This step significantly enhances the model’s
perception of temporal information. In the specific calculation process of position
encoding, sine and cosine functions of different frequencies are used, and the formulas
are as follows:

pos
o ©)

107

FG(pos,Zj) = sin

pos
% (10)

107

FGposzj+1) = €OS
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Among them, pos represents the specific position of the item in the user’s
behavior sequence; d represents a dimension in the position encoding vector; FG is
a row composed of user historical behaviors. In the construction of the position
encoding vector, a specific method is adopted: odd dimensions are encoded using
cosine functions, while even dimensions are encoded using sine functions.

Biology education is uniquely challenging because of its complexity,
experimentation and interdisciplinary nature. It not only covers a wide range of
scientific and theoretical knowledge, but also is closely intertwined with many fields
such as chemistry, physics, and medicine, requiring a variety of teaching methods to
help students master. In this context, the introduction of the Transformer-GRU model
can not only improve teaching efficiency, but also realize personalized teaching
through data-driven, thereby helping students to better understand the complex
concepts in biology. Experimental teaching occupies an important position in biology
courses. It enables students to experience the practical application of theoretical
knowledge firsthand and explore the inherent mechanisms of biological processes.
However, traditional experimental teaching is often limited by factors such as
experimental conditions, cost and operational risks, which affect the teaching effect
and student experience. In addition, many experimental content and phenomena in
biology have dynamic and microscopic characteristics, which require students to
conduct in-depth observation and analysis in changeable situations. At this time, the
Transformer-GRU model can simulate experiments, build a virtual experiment
platform, etc., so that students can feel the whole process and results of the experiment
without actual operation, so as to effectively make up for the shortcomings of
traditional experimental teaching.

In addition to experimental teaching, case teaching also occupies an important
position in biology education. Through case teaching, students can closely integrate
theoretical knowledge with practical applications and think deeply about complex
biological problems. Studying cases of genetic mutations helps students understand
the impact of gene expression on biological function, while analyzing cases of global
health problems allows students to learn how to deal with the spread and control of
epidemics. These cases not only cover specific biological knowledge, but also involve
social, ethical, policy and other levels, requiring students to consider various factors
comprehensively in their studies. The introduction of artificial intelligence models,
such as Transformer-GRU, can further enhance the effectiveness of case teaching
through data analysis and intelligent recommendation. The model can recommend
personalized learning materials and cases for students based on their learning progress
and interests, so as to help students gain an in-depth understanding of biological
principles while also mastering the application of these principles in practice. In
addition, the Transformer-GRU model can also provide students with more diverse
perspectives and resources. For global health issues in biology courses, such as the
relationship between climate change and infectious diseases, food safety, vaccine
research and other complex issues, the model can help students draw information from
research results in multiple subject areas, generate interdisciplinary learning resources
and cases, and effectively broaden students’ knowledge.

10
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2.3. Optimization of the teaching staff

Teachers are the key force for universities to cultivate international talents, while
students are an essential yardstick for measuring the internationalization level of
universities [33,34]. In the process of cultivating international talents in the field of
biology, it is particularly essential to cultivate the international awareness of teachers
and students. This is not only related to the global competitiveness of students but also
directly affects the achievements of universities in internationalization. Therefore,
improving the international literacy of teachers and students has become the core task
of talent cultivation in the field of biology in Shaanxi universities. In response to the
call of the “Belt and Road” initiative, Shaanxi universities should actively apply
teachers with international backgrounds and rich teaching experience, and promote the
overall improvement of the teaching staff of biology majors through their international
vision and cross-cultural teaching strength. To achieve this goal, universities should
make full use of national policy support, take international background as an important
consideration for teacher recruitment, and actively recruit excellent teachers with
international vision. At the same time, overseas visiting professors, as valuable
resources for improving teaching quality, should be fully utilized to bring students the
latest international academic trends and cutting-edge knowledge [35,36]. These
activities not only help broaden the international vision of students in the field of
biology but also improve their cross-cultural communication skills, thereby enhancing
their competitiveness in the field of international biological research.

In the process of promoting the internationalization level of teachers and students,
Shaanxi universities actively implement the “going out” strategy to further strengthen
the internationalization of the biological field. At the teacher training level, teachers
are organized to go abroad for short-term academic exchanges or teaching inspections
during the summer vacation. Such an arrangement not only ensures that teachers can
be exposed to the latest concepts of international biology education without interfering
with the normal teaching order, but also helps to improve their participation and
influence in international cooperation. In addition, promoting the ‘“one-to-one”
overseas teacher exchange program is also an effective measure, which not only helps
to promote the in-depth interaction and sharing of teacher resources on both sides but
also can directly improve the ability and level of teachers in international teaching and
scientific research cooperation in both schools.

Regarding course content optimization, the Transformer model has opened up a
new path for the cultivation of international talents in the biological field of Shaanxi
universities with its excellent data integration capabilities. Given that international
courses in the biological field involve multiple disciplines and majors, how to achieve
the integration and coordination of course content has become a significant challenge
facing the current education system. By applying the Transformer model, Shaanxi
universities can integrate international education resources from different disciplines
more efficiently. The model can also deeply analyze these resources, revealing the
inherent connections between disciplines and the similarities and differences of
biological knowledge under different cultural backgrounds. At the same time, the
unique advantage of the GRU model in processing time series data enables it to process
teachers’ learning progress and feedback information effectively. The specific

11
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measures for optimizing the teaching staff are shown in Table 1.

Table 1. Optimization measures for the teaching staff.

Serial number Measures Method Effect
Introduction of foreign Introduce foreign mathematicians or Improve the internationalization level of the teaching
overseas experts staff

Lectures and exchanges by Regularly invite internationally
overseas experts

One-to-one teacher

. Enhance teachers’ cross-cultural communication skills
renowned scholars to communicate

Teacher “Going Global” Send foreign teachers to overseas for ~ Improve teachers’ international experience and
academic exchanges understand the frontiers of international education
Implement a “one-to-one” overseas Deepen teachers’ understanding of different education
teacher exchange program models

communication

Transformer-GRU model ~ Use the model to develop personalized

.. Dynamic optimization training program
training programs y P & prog

3. Experiments on international talent cultivation in the biological
field based on the Transformer-GRU model

To study the superiority of the Transformer-GRU model for international talent
cultivation in colleges and universities, this paper takes students from Shaanxi W
University as the research object, and extracts two classes from the biology major of
Shaanxi W University for experiments, with 40 students in each class. Class A uses
the international talent cultivation program based on the Transformer-GRU model,
while Class B uses the traditional cross-cultural training course program. The
experimental period is 1 semester. Among them, the number of male and female
students in Class A is 12 and 28 respectively, and the number of male and female
students in Class B is 13 and 27 respectively.

Under the “Belt and Road” initiative, the international talent cultivation program
of W University is optimized based on the Transformer-GRU model, which achieves
great success. Because the Transformer model is used in the Transformer-GRU model
for large-scale semantic understanding and contextual association analysis, the
knowledge points in different courses can be well analyzed, thereby improving the
internationalization level of the courses of W University and helping the students of
the school to provide internationalization capabilities. Students from the two classes
are invited to evaluate different plans, mainly from the perspectives of comprehensive
knowledge points, interdisciplinary relevance, and degree of globalization. The
evaluation is presented in the form of scoring, with a full score of 10. The higher the
score, the better the evaluation. The specific research results are shown in Table 2.

As shown in Table 2, there are significant differences between Class A and Class
B in terms of comprehensive knowledge points, interdisciplinary relevance, degree of
globalization, and course update speed (P < 0.05). In terms of comprehensive
knowledge points, the average score of Class A is as high as 9.21, which is
significantly better than Class B’s 7.02 (P = 0.014 < 0.05), which shows that the
curriculum based on the Transformer-GRU model has better performance in covering
a wide range of knowledge points and ensuring that students have a deep
understanding of the subject content. In the dimension of interdisciplinary relevance,
Class A also shows its advantages, with an average score of 8.91, which is significantly

12
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Number of people

20

higher than Class B’s 6.31 (P = 0.004 < 0.05). This shows that the Transformer-GRU
model not only focuses on the deep learning of a single subject, but also pays attention
to the integration and application of interdisciplinary knowledge, which helps to
cultivate students’ comprehensive ability and innovative spirit. Regarding
globalization, the average score of Class A is 9.04, which is significantly higher than
that of Class B’s 7.14 (P =0.008 < 0.05). This reflects that the new program pays more
attention to the expansion of international vision and the integration of global culture
in the course design, which helps to improve students’ international competitiveness
and cross-cultural communication ability. Although the average scores of Class A and
Class B are similar in terms of the rationality of course content, and there is no
significant statistical difference (P = 0.086 > 0.05), this does not prevent the new
program from continuously optimizing the course design, and paying more attention
to the logic and practicality of knowledge to better meet students’ learning needs.

Table 2. Comparative study on the internationalization ability of students from the

two classes.

Evaluation index Class A Class B P value
Comprehensive knowledge points 9.21 £0.34 7.02 +1.53 0.014
Interdisciplinary relevance 8.91 £0.51 6.31+0.97 0.004
Degree of globalization 9.04 £0.37 7.14+1.27 0.008
Course update speed 8.87+0.41 6.53 £1.42 0.002
Rationality of course content 8.78 £0.66 8.31+0.74 0.086

In the Transformer-GRU model, the GRU model can be applied to the
improvement of foreign language ability to help improve students’ foreign language
ability. The two classes are still studied, mainly from the five aspects of language
comprehension ability, vocabulary mastery, oral expression ability, listening
comprehension ability, and writing ability. The evaluation level is divided into 4 levels:
excellent, good, pass, and fail. The teacher divides the levels of these 5 aspects of
students in Classes A and B after the experiment. The specific division results are

shown in Figure 4.

A B
25
Language comprehension
20 F Vocabulary mastery
[ Oral expression
Language comprehension % | L:st.e_nmg comprehension
Vocabulary mastery S 15} E Writing
I Oral expression =
B Listening comprehension E
I Writing 2
= 10
=}
Z
III | III
-.ll_ 0 A
Excellent Good Pass Fail Excellent Good Pass Fail
Evaluation level Evaluation level

Figure 4. Comparative study of foreign language ability of students in two classes.
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Figure 4A: Class A.

Figure 4B: Class B.

As shown in Figure 4, students in Class A show more obvious progress in most
language abilities. As shown in Figure 4A, in terms of language comprehension
ability, the number of excellent students in Class A reaches 15, which is significantly
higher than the 7 in Class B; in terms of vocabulary mastery and oral expression ability,
Class A also shows significant advantages, with 16 and 22 excellent students
respectively, far exceeding the 10 and 6 in Class B. Through further observation, it is
found that the number of students in Class A at the good level is relatively large, and
the development of various abilities is relatively balanced. As shown in Figure 4B,
although Class B also has many “good” students in multiple dimensions, it has
shortcomings in listening comprehension, oral ability and writing ability. In terms of
pass and fail grades, the number of students in Class A is significantly less than that in
Class B, which shows that the teaching program based on the Transformer-GRU model
has significant advantages in improving students’ overall language level and reducing
learning difficulties. This advantage is not only reflected in the increase in the number
of “excellent” grade students, but also in the comprehensive improvement of students’
multiple language ability dimensions. Therefore, the Transformer-GRU model
successfully improves students’ foreign language level and comprehensive quality. In
contrast, although the traditional cross-cultural training course program can also
enhance students’ foreign language ability to a certain extent, the overall effect is
obviously not as good as that based on the Transformer-GRU model.

The two selected classes are still studied, and the foreign language ability test of
the students in the two classes is conducted to evaluate the improvement of students’
ability. The students in the two classes are tested before the experiment, with a full
score of 100 points. After the one-semester experiment, they are tested again. The test
questions are the same, and the full score is also 100 points. The specific test results
are shown in Table 3.

As shown in Table 3, before the experiment, the foreign language ability of
students in Class A and Class B is evaluated. The results show that the average score
of Class A is 68.06, and the average score of Class B is 68.73. Through the #test, it is
found that the foreign language ability levels of the two classes are comparable before
the experiment, and there is no significant difference (P > 0.05). However, after one
semester of experimental teaching, the foreign language ability of the two classes
changes significantly. The average score of students in Class A increases significantly
to 80.31, which is 7.04 points higher than that of the 73.27 in Class B. This significant
difference is verified statistically (P = 0.016), indicating that the foreign language
ability of students in Class A is significantly higher than that of Class B after the
experiment (P < 0.05). In addition, there is an extremely significant difference in the
foreign language ability of students in Class A before and after the experiment (P =
0.008 < 0.05), while although students in Class B also show some improvement, it
does not reach the significant level (P = 0.079 > 0.05). In summary, this study has
confirmed through a one-semester experimental observation that the teaching program
based on the Transformer-GRU model has significant advantages in quickly
improving students’ foreign language ability.

14



Molecular & Cellular Biomechanics 2025, 22(2), 1021.

Table 3. Comparison of student scores before and after the experiment in the two

classes.
Before and after the experiment  Class A Class B t value P value
Before the experiment 68.06 £7.64 68.73+7.14 1.341 0.354
After the experiment 80.31 +£2.67 73.27+4.29 10.773 0.016
t value 12.435 4.206 - -
P value 0.008 0.079 - -

The Transformer-GRU model is used to adjust the internationalization training of
the faculty of W University, improving the internationalization and cross-cultural
teaching ability of teachers. At the same time, the Transformer-GRU model is used for
course optimization and personalized learning, which helps students improve their
foreign language ability and internationalization ability, making students more
satisfied with the international talent training program based on the Transformer-GRU
model. To better understand the degree of student satisfaction, a survey is conducted
on students in Class A and Class B, and the satisfaction level is divided into five levels,
namely very satisfied, satisfied, indifferent, dissatisfied and very dissatisfied. The
specific survey results are shown in Figure 5.

20

Very satisfied
Satisfied
I Indifferent
I Dissatisfied
Il Very dissatisfied

16 |

12 F

Number of people

Class A Class B

Class number
Figure 5. Comparative study on the satisfaction of students in two classes with
different aspects of international talent training.

As shown in Figure S, the students in Class A are very satisfied with the new
teaching program. 18 students express “very satisfied”, accounting for 45%, which
clearly reflects the students’ strong recognition and love for the international talent
training program based on the Transformer-GRU model; 15 students express
“satisfied”, which further verifies the effectiveness of the new program in improving
student satisfaction. The total satisfaction rate of Class A is 82.5%, and only a very
small number of students expresses dissatisfaction. In Class B, only 6 students express
“very satisfied”, 12 fewer than Class A, and the number of students who express
“satisfied” is also small. More students in Class B express dissatisfaction, which shows
that the traditional teaching program is not popular among some students. The total
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dissatisfaction rate of Class B is 50%. The teaching program based on the Transformer-
GRU model is favored by students in Class A, mainly due to its obvious advantages
in course optimization and personalized teaching. This model can provide customized
teaching content based on students’ individual differences and learning needs, thereby
effectively improving learning effects and student satisfaction. At the same time,
through international training, teachers’ teaching ability has also been significantly
improved, which further enhances students’ recognition and love for the new program.

In the context of globalization, the internationalization of higher education has
become an important strategy for universities. Chinese universities, especially in
Shaanxi Province, are gradually strengthening the training of international talents.
Taking Tsinghua University and Shanghai Jiaotong University as examples, they
promote the process of internationalization in different ways. Tsinghua University has
established an international cooperation platform to provide dual-degree programs,
encourage students to participate in overseas exchanges, internships and other
activities, and integrate into the international environment. Its cooperation with
international companies and institutions provides students with exercise opportunities
in a global scientific research environment and enhances the competitiveness of the
global workplace. Shanghai Jiaotong University adopts the strategies of “bilingual
teaching” and “globalization Project”, focusing on improving students’ English
proficiency, and providing a wealth of foreign language courses and international
cooperation opportunities. Through cooperation with the world’s top universities and
research institutions, to help students accumulate international experience. The
practice of these two universities shows that the internationalization of higher
education can effectively enhance the international vision and competitiveness of
talents and adapt to the development trend of globalization. Harvard University and
the National University of Singapore (NUS) are examples of international education.
Harvard promotes the globalization of academic and scientific research through
diversified international cooperation, emphasizes interdisciplinary and cross-cultural
exchanges, provides international projects and enriches cultural exchange platforms,
and enhances students’ cross-cultural adaptation and international communication
skills. NUS implements the concept of global education, provides overseas
internships, international cooperation and double degree programs, establishes
extensive cooperative relations, organizes international academic conferences, and
enhances students’ international competitiveness and professional abilities. The
practice of the two schools provides valuable experience for the internationalization
of higher education.

4. Response measures

4.1. Clarify the goals of talent training and the balanced development of
inter-school internationalization

It is essential for universities to clarify the training goals of international talents,
which helps to transport international talents with knowledge and skills in specific
fields to the society. On the basis of common training, colleges and universities should
also create personalized international talent training programs based on subject
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characteristics. For example, for biological disciplines, we can focus on cultivating
composite talents with innovation ability, biotechnology ability, and cross-cultural
communication ability. In addition, the freedom of universities to carry out
internationalization work depends to a large extent on the support of policies and
funds. In view of the current imbalance in the internationalization process of Shaanxi
universities, the government and related departments should actively take measures to
help, such as providing business guidance, implementing policies, and giving financial
support. These measures aim to change the dilemmas encountered by some
universities on the road of internationalization, enhance their awareness and
participation in internationalization of running schools, and thus promote the balanced
development of the overall internationalization level of higher education in Shaanxi.

4.2. Innovative talent training system

The training of international talents should be closely integrated with the national
development strategy, committed to serving the “Belt and Road” initiative, promoting
exchanges and mutual learning among civilizations, and helping Chinese culture to
the world. In order to achieve this goal, it is necessary to innovate a composite talent
training model and create a high-level team of specialized talents who can freely travel
between two languages, literature and culture. At the macro level, the hierarchical
classification and training of talents is particularly important. In the undergraduate
education stage, emphasis should be placed on cultivating composite talents with the
knowledge and ability structure of “foreign language + foreign language” or “foreign
language + non-foreign language”. This talent training model aims to enhance
students’ comprehensive quality and cross-cultural communication skills, and lay a
solid foundation for them to work in an international environment in the future.
Entering the postgraduate stage, it is necessary to persevere in cultivating
professionals who are proficient and interested in engaging in foreign language
biological sciences. At the same time, efforts should be made to cultivate another type
of high-end talents: they should be familiar with the party and the country’s policies
and policies, understand China’s national conditions, have an international perspective
and the ability to be familiar with international rules, so as to become a comprehensive
and comprehensive language service talent that the country and society urgently need.
Through these measures, it will provide strong talent support for the long-term
development of the country.

4.3. Strengthen external publicity and build a bridge for cross-cultural
exchanges

Education for studying in China occupies an important position in China’s
education industry. It is not only a window to showcase the image of Chinese
education to the outside world, but also an important bridge for friendly exchanges
between China and foreign countries. Local universities should actively play the role
of bridges and links for external communication, vigorously promote China’s policies,
resources, markets and other advantages, seize the opportunity for the education of
international students in China, and effectively improve their own level of
international exchanges. Universities need to establish an advanced concept of
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international talent training, establish a sound international cooperation mechanism,
and continue to explore effective international talent training paths to create and
expand more international exchange opportunities for students, so as to promote the
continuous and in-depth development of international exchanges. At the same time,
local universities in Shaanxi should build a work and service system for studying in
China that matches our country’s international status, scale and level of education,
build a high-quality and professional team of educational teachers for studying in
China, and form a group of educational universities and high-level subject groups with
distinctive characteristics for studying in China. We are committed to cultivating a
large number of outstanding graduates who understand China and are friendly to
China. Through these measures, we can attract and train more high-quality
international students. At the same time, with the help of the training process of
international students in China, we can further broaden the international horizons of
our students, enhance their awareness of international cooperation, and lay a solid
foundation for cultivating internationally competitive talents.

5. Conclusions

Under the promotion of the Belt and Road Initiative, Shaanxi universities have
new opportunities in cultivating international talents in the field of biology while
facing many challenges. To meet these challenges, this study has constructed an
optimization strategy for international talent training programs that integrates the
Transformer-GRU model. Using the powerful text processing capabilities of the
Transformer model, this study deeply optimizes the course content to achieve the
integration of global vision and cross-cultural understanding. Through the encoder and
decoder of the model, biological knowledge points under different cultural
backgrounds are converted into vectors, and then integrated into a course design with
distinctive international characteristics. To meet the personalized needs of students to
improve their foreign language ability, this study applies the GRU model and
dynamically adjusts learning resources and plans based on its advantages in processing
time series data. In addition, it also focuses on the faculty’s internationalization
optimization measures. By applying foreign teachers and implementing the “going
out” project for teachers, the international literacy of the faculty in the field of biology
in Shaanxi universities has been comprehensively improved. These measures not only
expand the international vision of teachers but also enhance their cross-cultural
teaching ability, providing a solid guarantee for the cultivation of international talents.
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