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China proposed the Belt and Road Initiative to strengthen regional connectivity so as to embrace a brighter future together. Since the Initiative was put forward, it has brought many challenges to China’s English education policy. By employing Latent Dirichlet Allocation (LDA) and Word2Vec, this study analyzes the evolution of topics and challenges in China’s English education policy under the Belt and Road Initiative. The results indicate that after the initiative, the policy focus has changed. English education has shifted from testing abilities to cultivating students’ intercultural communication skills in order to meet the needs with countries alongside the “Belt and Road”. Moreover, teaching strategies that were examination-oriented have also changed to emphasizing teaching methods and feedback. The focus and teaching strategies have also undergone great changes. China’s English education policy has shifted from focusing on improving students’ writing skills, English proficiency, and creativity to conducting in-depth research and addressing specific issues, including challenges in linguistics, media influence, educational institutions and programs, online courses, attitudes and self-efficacy, use of multiple languages and globalization, teaching issues, and curriculum design. These findings shed light on how the Belt and Road Initiative changed China’s English education policy and provide further directions for future research.
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1 Introduction

The research on English education policy in Chinese higher education can be traced back to the Reform and Opening up (Cheng and Wang, 2012). Guo (2013) indicated that English has become an essential part since then because China began to transform from planned economy to market economy. China’s English education policies in higher education have shifted from emphasis on skills to communication abilities. This change reflects the characteristic of China’s English education policies being constantly adjusted with the changes in social demands. Therefore, it needs to be understood within the context since the Reform and Opening Up. However, Mavroidis and Sapir (2019) indicated that since the 21st century, especially in 2005, China joined the WTO’s Government Procurement Agreement, which promoted the liberalization of international trade and investment; China actively participated in and promoted the Asia-Pacific Economic Cooperation (APEC), including in the fields of economy, trade, investment, science and technology. At that time, English was not only an important communication tool, but also occupied a crucial position in trade, finance, technology and diplomacy (Hu and Lei, 2014). In addition, China has also strengthened cooperation with developing countries, put forward the concept of South–South cooperation, and supported the development of other developing countries through technical assistance, economic cooperation (Huang et al., 2018). It also holds a significant position in international trade, finance, technology, and diplomacy (Hu and Lei, 2014). China has gradually realized the importance of English language education in the international communication and economic development, and began to increase the investment (Hu, 2005). In particular, in September 2013, President Xi Jinping proposed the Belt and Road Initiative (Fallon, 2015). The Belt and Road Initiative is China’s international economic ambition aimed at promoting economic development across the three sub-regions of Asia, Europe, and Africa. The initiative encompasses infrastructure construction, policy, trade, financial support, and cultural exchanges, and has the potential to reshape the economic landscape of these regions (Zhang et al., 2021).

In the context of globalization, with the rapid development of China’s economy and the increasing cross-cultural exchanges (Branstetter and Lardy, 2006), EMI (English as a Medium of Instruction) failed to meet the needs of international students from diverse backgrounds (Li et al., 2020). These factors have prompted studies on multilingualism and foreign language education policies in Chinese higher education (Jin and Cortazzi, 2006). However, under the Belt and Road Initiative, there are also challenges for English education in China. College English teachers are faced with challenges such as a lack of business knowledge, insufficient practical experience, and inadequate learning abilities (Du, 2018). English teachers in China usually find it difficult to incorporate practical and business-oriented content into their courses, primarily because they have limited exposure to that environment. While these teachers have extensive academic backgrounds, they lack practical experience, making it difficult for them to provide language skills applicable to professional contexts and resulting in a reliance on traditional teaching methods (Lei and Medwell, 2022). The Belt and Road Initiative has placed higher demands on English teaching in Chinese universities, including improving listening and speaking abilities, enhancing the infusion of English culture, and emphasizing the value of Business English (Li, 2019). Wang (2020) analyzed the necessity of English teaching resource development, identified problems in past resource development, and proposed recommendations for resource development in terms of development strategies, development process, resource evaluation, and resource development.

Despite China always pay great attention to curriculum quality and the implementation of a series of reform and innovation policies under the Belt and Road Initiative, increasing the quantity and quality of talents has become an urgent goal (Qian, 2019). Therefore, there is a greater need to focus on the cultivation of English talents and integrate research related to the Belt and Road Initiative (Zhang, 2017). In order to comprehensively review past literature and gain a deeper understanding of the English education policy in higher education, some researchers have examined the role of English in China’s economical and political contexts from a historical perspective (Adamson, 2002). Poon (2010) has reviewed the language practice in Hong Kong with a historical overview. Furthermore, researchers have analyzed the function of EMI from a public policy perspective of language policy, including principles of normative legitimacy, feasibility, allocative effectiveness, and fairness (Hu and Alsagoff, 2010). They have also explored the expectations of policy regarding instructional transformation and progress made in achieving this goal through surveys of teachers, administrators, and policy makers (Gao, 2011). Additionally, researchers have also studied Chinese English teachers who adopt new English textbooks and summarized their experiences (Niu-Cooper, 2012). In-depth discussions have taken place regarding English language policies in mainland China and Hong Kong high schools (Li et al., 2023).

In Hong Kong, bilingual educational policies are an important component of the education system (Lau, 2020). High school students in Hong Kong perceive relatively low levels of English learning challenges and tend to adopt English-related learning strategies (Pun and Jin, 2021). As a special administrative region of China, Hong Kong has the potential to cultivate talents with a global perspective, proficient language skills, and cross-cultural competence. However, Hong Kong’s engagement with the Belt and Road Initiative is influenced by complex factors such as social, political, and educational issues (Choi and Adamson, 2020), posing challenges to its educational policies. Additionally, there is another special administrative region in China, Macau. English has been recognized as an important language in Macau since the mid-1980s (Botha and Moody, 2020). However, research suggests that EMI in Macau faces challenges, including difficulties in promoting bilingual academic and disciplinary proficiency in English and the mother tongue (Wang and Yu, 2023), as well as challenges faced by Macau students and teachers such as vocabulary demands in English education, listening difficulties, mother tongue influence, and limited interaction opportunities (Reynolds et al., 2022). In light of these challenges, the findings call for critical attention to the role of learner agency and contextual realities in shaping EMI learners’ actual strategy use in contexts (Yu et al., 2021). Both Hong Kong and Macau play important roles in China’s Belt and Road Initiative (Berlie, 2020). In fact, as part of the Greater Bay Area with Hong Kong and Macau, the alignment between the Belt and Road Initiative and the domestic and global integration is a strategic focus of the Chinese government (Hui et al., 2020). Xu and Sukjairungwattana (2022) conducted a comprehensive study on the opportunities, challenges, and strategies for the sustainable development of higher education in Macau from the perspective of the Guangdong-Hong Kong-Macau Greater Bay Area.

Recently, reasonable solutions have been proposed to promote the development of language education in China (Liu and Biao, 2021). While there is a high demand for curriculum quality, there are few studies that utilize advanced analytical methods to comprehensively evaluate and optimize the implementation of educational policies. Therefore, this paper employs the Latent Dirichlet Allocation (LDA) topic model for research. Prior to this, many scholars have utilized the LDA model for relevant studies in the fields of healthcare (Wu et al., 2014) and patent intelligence (Wang et al., 2014). Currently, there is little research that analyzes the evolution of topics in literature on China’s English education policy in higher education during the Belt and Road Initiative period. Analyzing the evolution of theme can help comprehensively grasp the trajectory and internal logic of the development of China’s higher education English policies, and provide valuable basis for further improving related policies and educational practices. This paper fills this gap and innovates in research methods. Different from traditional literature reviews article, this study uses the LDA model combined with Word2Vec word vector technology to systematically and accurately sort out the evolution of topics by mining the texts of literature. This paper aims to fill this gap and further answers the following question:

Q1: What are the topics of English education policy and challenges in China’s higher education before and after the Belt and Road Initiative?

Q2: How do the topics in English education policy in China’s higher education evolve before and after the Belt and Road Initiative?

Q3: What are the challenges of English education policy in China’s higher education before and after the Belt and Road Initiative?



2 Research methodology

This research employed LDA topic model, the high-frequent research topics of English education policy in higher education from 2005 to 2024 was investigated. Then the cosine similarity was calculated with Word2Vec Continuous Bag of Words (CBOW) and Sankey diagram can visualize the evolution of topic. Skip-gram in Word2Vec can summarize challenges in different periods.


2.1 Data collection

“English Education policy in China’s Higher Education” published in Web of Science Core Collection during January 2024. The research code is TS = ((“China” OR “Chinese”) AND (“Higher” OR “University” OR “College” OR “Tertiary”) AND (“English”) AND (“Education”) AND (“Policy” OR “Policies” OR “Strategy” OR “Strategies”) and publish year is during 2005–2024. The study aims to analyze the transformation of the topic and challenges China’s higher education faced before and after the Belt and Road Initiative. The Initiative was put forward in 2013. Therefore, we defined 2005–2012 as T1, 2013–2024 as T2. We have retrieved 423 articles published in English in total, T1 contains 36 articles and T2 has 387 articles, respectively.



2.2 Data preprocessing

To improve the reliability of the analysis, the text needs to be cleared. The separation of words and build up of vocabulary modal is achieved through “NLTK” in python (Bird et al., 2009). NLTK is a python library for processing human language data. It provides a series of tools and resources to perform natural language processing (NLP) related tasks. NLTK can complete the following steps: Tokenization, which splits the raw text into individual words. It then removes stop words by deleting some high-frequency but weaker meaning words like “the,” “is,” “at,” etc. Next is stem extraction/lemmatization, which normalizes words to their root form or base form to better perform topic analysis.



2.3 LDA model


2.3.1 LDA model design

Latent Dirichlet Allocation (LDA) is widely employed in digging out the topic and topic model of feature structure in non-structured text. Through unsupervised machine learning, it can offer the probability distribution of topic in each text. Through abstracting the topic distribution, it can cluster similar topics and analyze the text, then potential topics which will come upon in the future can be predicted (Blei et al., 2003). It can bring a clear text and help to further explore the deep information in the text. Blei et al. (2003) indicated that LDA model is composed of variational three-layer Bayesian model, which shares a logical hierarchy. Each layer is controlled by its own set of parameters. In this model, M represents the number of articles in the training corpus, K represents the number of topics. For each document [image: image], [image: image]represents the length of document m, that is, the total tokens of each document after tokenization. θ and φ stands for the probability distributions of document topics and topic words, respectively. The parameter α is the prior for the topic distribution on documents, also known as a hyperparameter. The parameter β is the prior for the word distribution on topics, also known as an algorithm input. Parameters w and z reflect the probability distributions of feature words in the document collection, as shown in Figure 1.

[image: Figure 1]

FIGURE 1
 LDA model design.




2.3.2 Determining the optimal number of topics

In the process of building up LDA model, it is usually necessary to set the number of topics based on the size of the text collection. In this paper, the determination of the optimal number of topics is based on the evaluation of topic coherence using the approach proposed by Röder et al. (2015). Topic coherence measures are used in this study. The formula for computing topic coherence is as follows:

[image: image]

This paper calculates the coherence scores for both the T1 and T2 periods and determines the optimal number of topics based on the scoring results. The optimal number of topics for the T1 is 6, while for the T2, it is 8 (as shown in Figures 2, 3).

[image: Figure 2]

FIGURE 2
 T1 coherence.


[image: Figure 3]

FIGURE 3
 T2 coherence.




2.3.3 LDA topic modeling

This study utilizes the GENSIM in python to train an LDA model on preprocessed texts. Based on the results of coherence calculation, the number of topics, K, is set as 6 for the T1 and 8 for the T2. The model is configured with parameters passes = 30, random-state = None, alpha = “symmetric,” eta = None, with 30 iterations. For each topic, the top 10 words with the highest probabilities are extracted and sorted in descending order based on their frequencies.




2.4 Word2Vec

Word2Vec was developed by Mikolov et al. (2013). It is a technique used to represent words as continuous vectors. It is a distributed representation method based on neural networks. The goal of Word2Vec is to learn approximate representations of words with semantic similarity in a vector space. Word2Vec is on the basis of the assumption that words with similar contexts in natural language often have similar meanings. Based on this assumption, the Word2Vec model learns distributed representations of words by analyzing large scale corpus. Mikolov et al. (2013) pointed out that Word2Vec has two main model architectures: Continuous Bag of Words (CBOW) and Skip-gram. The essence of both models is to train a neural network to predict the context or target word of a given word.


2.4.1 Computing topic vectors in CBOW

In the CBOW model, the input to the model is the context words, and the output is the target word. The goal of the model is to predict the target word based on the context words. (The principle is illustrated in Figure 4.)

[image: Figure 4]

FIGURE 4
 CBOW.


This paper utilized the Word2Vec model to train a 100-dimensional CBOW word vector model based on the given text data. The model was trained with a window size of 5, a word frequency threshold of 1, using 4 threads, and underwent 100 iterations. Finally, the obtained word vectors are used to calculate the cosine similarity for subsequent analysis.



2.4.2 Modeling with skip-gram

In the skip-gram model, the input to the model is the target word, and the output is the context words of the target word. The objective of the model is to predict the context words based on the target word. The principle is illustrated in Figure 5.

[image: Figure 5]

FIGURE 5
 Skip-gram.





2.5 Cosine similarity calculation

In this paper, the cosine similarity between the topic vectors of T1 and T2 is computed. Cosine similarity is a measure of similarity between vectors, and it ranges from −1 to 1. A value closer to 1 indicates a higher similarity between vectors, while a value closer to −1 indicates a lower similarity. The calculated similarity data is stored in a data-frame (Table 1) for further visualization, the numbers in the first column and the first row represent the topics in the T1 period and T2 period, respectively. This data will be used to generate a Sankey diagram.



TABLE 1 Cosine similarity calculation.
[image: Table1]

Cosine similarity is a measure of the similarity between two vectors, ranging from −1 to 1. In this analysis, the topics from periods T1 and T2 are both represented as vectors, and their cosine similarities are calculated. The closer the cosine similarity is to 1, the more similar the two topic vectors are; the closer to −1, the less similar they are. In Table 1, the first column and first row correspond to the topic numbers of periods T1 and T2, respectively. The values in the table are the cosine similarities between the topic vectors of periods T1 and T2. For example, the similarity between topic 0 of T1 and topic 7 of T2 is 0.201861. By calculating the cosine similarities between the topic vectors of periods T1 and T2, it can reflect the consistency and changes between the topics of the two periods. A higher similarity indicates the topics’ contents are more similar and the changes are smaller between the two periods; a lower similarity means the topics have undergone greater changes. These similarity data provide the basis for the subsequent Sankey diagram visualization, which can intuitively show the evolution of topics over time.




3 Results and discussion


3.1 Keywords

After LDA modeling for the T1 and T2, keywords cloud visualizations were generated based on the frequency of each keyword in T1 and T2. The keywords cloud visualizations are shown in the Figures 6, 7.

According to the word cloud in Figure 6 during the T1 period, there are six topics.

Topic 0: “writing,” “participants,” “academic,” “development,” “proficiency,” “region,” “vocabulary,” “practices,” “social.”

Topic 1: “test,” “Cantonese,” “support,” “creative,” “role,” “major,” “CECR (Common European Framework of Reference for Languages),” “data,” “mainland,” “factors.”

Topic 2: “reform,” “market,” “ICT (Information and Communications Technology),” “paper,” “practice,” “experience,” “provision,” “attitudes,” “examination,” “communication.”

Topic 3: “online,” “pedagogy,” “intercultural,” “environment,” “publication,” “level,” “socialization,” “future,” “model,” “survey.”

Topic 4: “ICT,” “assessment,” “article,” “compliments,” “bilingual,” “ability,” “autonomy,” “learner,” “current,” “tests.”

Topic 5: “international,” “classroom,” “national,” “interviews,” “ESL (English as a Second Language),” “journal,” “courses,” “performance,” “HSS (Humanities and Social Sciences),” “practice.”

[image: Figure 6]

FIGURE 6
 T1 keywords cloud.


In T1 period, during this stage, the policy began to support the integration of Information and Communication Technology (ICT) into teaching and improve teaching methods and practice to enhance students’ learning outcomes. Additionally, scholars during this period had already recognized the importance of intercultural communication competence and international education in cultivating students’ global perspectives and intercultural communication competence (Hu, 2005). However, overall, the English education policy in China during this period placed a greater emphasis on developing students’ writing skills and improving academic proficiency. Therefore, the policies during this period mainly focused on improving the English examination system and related aspects.

In the topics from 0 to 7 after the Belt and Road Initiative (T2), Topic 0: “classroom,” “social,” “perceptions,” “multilingual,” “article,” “practice,” “schools,” “intercultural,” “perceived,” “paper” (Figure 7).

Topic 1: “international,” “bilingual,” “resources,” “revealed,” “business,” “content,” “competence,” “management,” “Japanese,” “multilingualism.”

Topic 2: “contexts,” “experiences,” “based,” “current,” “focus,” “influence,” “reports,” “international,” “identities,” “subject.”

Topic 3: “national,” “qualitative,” “challenges,” “programmers,” “data,” “medical,” “lack,” “online,” “studying,” “issues.”

Topic 4: “self-efficacy,” “professional,” “EMI,” “listening,” “participants,” “satisfaction,” “writing,” “improve,” “instructors,” “potential.”

Topic 5: “identity,” “countries,” “development,” “quality,” “engagement,” “skills,” “provide,” “differences,” “semi-structured,” “discussed.”

Topic 6: “EFL (English as a Foreign Language),” “LOTE (Language Other Than English),” “EMI (English as a Medium of Instruction),” “academic,” “questionnaire,” “global,” “attitudes,” “linguistic,” “agency,” “motivation.”

Topic 7: “EMI,” “pedagogical,” “knowledge,” “translanguaging,” “feedback,” “health,” “effective,” “attention,” “performance,” “examines.”

[image: Figure 7]

FIGURE 7
 T2 keywords cloud.


During T2 period, scholars focused more on practice, intercultural communication, international education cooperation, bilingual education, and challenges in online learning. The policies during this period also paid more attention to students themselves, such as their professional development, engagement, attitudes, background characteristics, identity, and even aspects related to student health and attention, which is consistent with Li (2019).



3.2 Evolution of challenges

The purpose of this article is to analyze the challenges in China’s higher education English education policy during T1 and T2 periods. Therefore, in the Skip-gram modeling, the target word chosen is “challenges.” The results of the execution display the top five words most closely related to “challenges” in the T1 and T2 periods, as shown in Tables 2, 3.



TABLE 2 T1 keywords frequency.
[image: Table2]



TABLE 3 T2 keywords frequency.
[image: Table3]

During the T1 period before the Belt and Road Initiative, the challenges in China’s English education policy mainly focused on improving students’ writing abilities, English proficiency, and creativity, as well as emphasizing practice. In the post Belt and Road Initiative period (T2), China’s higher education English education policy shifted toward investigating and addressing challenges in areas such as research and interviews on educational challenges, linguistics and media influences, educational institutions and programs, online courses and academic research, attitudes and self-efficacy, multilingualism and globalization, teaching and current educational issues, as well as curriculum design and writing. The above findings confirm the viewpoint of Hu (2005).



3.3 Evolution of topics

This study presents the evolution of topics in the T1 and T2 using a cosine similarity calculation. The Sankey diagram in Figure 8, illustrates the transition from the T1 period on the left column to the T2 period on the right column.

[image: Figure 8]

FIGURE 8
 Topic evolution map.


From the Topic Evolution Map in Figure 8, it can be observed that before and after the Belt and Road Initiative, there have been numerous and complex evolutions in the topics of China’s English education policy. Based on the cosine similarity calculations, this paper selects seven pathways with values greater than 0.3 for in-depth analysis. These pathways include the transition from Topic 0 in the T1 period to Topic 1, 2, 6, and 7 in T2 period, as well as the transition from Topic 2 in the T1 period to Topic 1, 6, and 7 in the T2 period. Based on these pathways, this paper integrates two main evolving themes.


3.3.1 Shift in focus from examinations to cultivating students’ intercultural communication skills

In T1 period before the Belt and Road Initiative, China’s English education policy primarily focused on education related to writing, academic skills, and vocabulary. The vocabulary included terms related to classroom teaching and learning, such as “participants” and “vocabulary,” indicating that before the Belt and Road Initiative, the main focus of China’s English education policy was on cultivating students’ English proficiency through examinations (Sun et al., 2017). However, the Belt and Road Initiative requires extensive cooperation between China and countries along the route, leading to an increase in cross-cultural exchanges (Branstetter and Lardy, 2006). Therefore, in T2 period, there are more vocabulary terms related to internationalization, intercultural communication, and national aspects. This reflects the influence of the Belt and Road Initiative on the promotion of strategies to cultivate students’ intercultural communication skills, highlighting the increasing emphasis in the education field on the importance of internationalized education and cross-cultural communication. For example, Hong Kong, which originally prefers EMI (Pun and Jin, 2021), and Macau are expected to place greater emphasis on nurturing students’ multilingual abilities and cross-cultural communication skills under the complex influence of the Belt and Road Initiative (Choi and Adamson, 2020) to meet the demands of multicultural exchanges in a globalized context (Zeng and Wang, 2023).



3.3.2 Evolution of teaching strategies

Before the Belt and Road Initiative, teaching strategies primarily focused on exam-oriented approaches. During this period, the education system placed a general emphasis on educational reforms and improving students’ exam scores in order to stand out in the competitive job market (Li et al., 2023). However, after the Belt and Road Initiative, scholars began to realize that traditional teaching methods and assessment approaches may not meet the needs of students in the era of globalization (Feng, 2023). Therefore, Yu et al. (2022, 2023) conducted a research on blended learning and found that it yielded significantly better learning outcomes than traditional learning methods. They also found that students exhibited significantly stronger learning motivation in blended learning compared to traditional English learning. This transformation reflects the response to new demands (Qian, 2019) and challenges (Du, 2018) in China’s English education after the Belt and Road Initiative.



3.3.3 English education and multilingual education

In the context of the Belt and Road Initiative, Zhang (2017) and Qian (2019) argued that it is necessary to place greater emphasis on cultivating English talents. However, in T2 period following the initiative, the enthusiasm for English education in Chinese higher education is cooling down. Nevertheless, the demand for higher English proficiency was increasing (Fan, 2023). Additionally, during this period, more terms related to multilingual education emerged, such as English as a Foreign Language (EFL) and Languages Other Than English (LOTE). This evolutionary path aligned with the situation identified by Li et al. (2020), who stated that EMI failed to meet the needs of international students from diverse backgrounds. This indicated that under the influence of the Belt and Road Initiative, education authority was paying more attention to language education and the development of multilingual abilities.





4 Conclusion

China has proposed the Belt and Road Initiative to strengthen regional connectivity. To have a better understanding of the impact of the Initiative on China’s English education policy, this study employs LDA and Word2Vec to reveal the high-frequency research topics in China’s English education policy from 2005 to 2024. Through calculating the cosine similarity of the CBOW and visualizing the topic evolution using Sankey diagrams, and further summarizing the challenges faced in different periods using the skip-gram in Word2Vec, the study finds that the Initiative had a profound impact on China’s English education policy. The Initiative has led to a shift in policy priorities, which is consistent with the study of Yu et al. (2021). From focusing on improving students’ writing ability, English proficiency, and creativity, to cultivating students’ cross-cultural communication skills so as to meet the cooperation needs of countries along the Belt and Road. In order to enhance students’ learning outcomes and motivation, the teaching strategies have also undergone significant changes, shifting from an exam-oriented approach to an emphasis on teaching methods and feedback.

Meanwhile, the challenges faced by English education policy have also evolved from emphasizing students’ basic skills and practical skills to conducting in-depth research and solving real-life problems in the education. These findings provide policymakers with a more comprehensive and in-depth understanding about the English education policy, enabling them to better address the educational needs and challenges in the context of globalization.

However, this study is not without limitations. This study only analyzes journals from Web of Science, and the language is limited within English, in the future, the research can take journals written in other languages into consideration to make a more comprehensive analysis. Moreover, Future research can verify the findings of this study through other research methods like surveys, interviews, and case studies, and further explore the impact of Belt and Road Initiative. This study will provide important insights for the reform of China’s English education policy in the future.
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