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Abstract: Since 2017, Changzhou University has transformed its graduate pharmacy curriculum by integrating Chinese cultural 

heritage, innovative practices, and socialist core values into an active-learning framework. This comprehensive reform aims to 

develop graduates who not only excel technically but also demonstrate robust ethical reasoning and a global outlook. We posit that 

embedding these cultural and ideological values enhances research productivity, deepens ethical and cultural insights, and stimulates 

interdisciplinary innovation. A mixed-methods approach was employed to assess the reform’s impact. Quantitative data—including 

publication counts, patent filings, and competitive awards—were collected from 2017 to 2024 and analyzed using SPSS for both 

descriptive and inferential statistics. Complementary qualitative insights were derived from faculty interviews and student surveys, 

with responses systematically coded using NVivo. The findings reveal that, following the reform, students have published over 500 

peer-reviewed articles, filed more than 400 patents, and secured upwards of 70 awards. Notably, flagship initiatives such as the 

“Chinese Medicine Ginger Turmeric High-Value Industrialization” project achieved a 35% increase in research commercialization, 

while the “Tianxin Chunbao” project catalyzed a 28% growth in local industry. Qualitative feedback further underscores heightened 

student engagement, improved ethical reasoning, and enhanced problem-solving capabilities. Overall, the Changzhou University 

model demonstrates that integrating cultural heritage with innovative pedagogy can significantly elevate academic performance, 

bridge the gap between theory and practice, and drive socio-economic development, offering a replicable blueprint for global 

educational reform. 
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1. Introduction 

In today’s rapidly evolving global landscape, pharmaceutical education faces the dual imperatives of driving technical 

innovation and cultivating professionals who are ethically grounded and socially responsible. Traditional educational models—

characterized by didactic lectures and heavily laboratory-centric training—frequently fall short in promoting the interdisciplinary 

thinking and ethical reasoning necessary for solving complex, real-world challenges. Recognizing these gaps (Inaba, 2020; Cao & 

Kusakabe, 2022), Changzhou University initiated comprehensive reform of its master’s programs in Pharmacy and Pharmaceutical 

Engineering in 2017. 

With an annual intake of approximately 100 students, the program aims to nurture scientific innovation, build moral character, 

and equip students with robust problem-solving skills. A distinctive hallmark of this reform is the deliberate infusion of Chinese 

cultural heritage, innovative spirit, and socialist core values into the curriculum. These elements are seamlessly integrated with 

modern active-learning strategies, such as problem-based, case-based, and team-based learning, to create a dynamic, student-

centered pedagogical environment (Garzón, 2024). 

The impetus for this reform is not only to improve academic outcomes but also to bridge the gap between theory and practice—

a challenge recognized in international education reforms. Whereas many Western institutions have made strides in incorporating 

active learning and industry collaboration, few have systematically combined cultural heritage with innovative pedagogy (Zhou, 

2023; Aldridge & Fraser, 2000). The Changzhou University model thus represents a unique convergence of traditional values and 

modern educational practices, offering valuable insights for institutions globally. 
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This paper presents an in-depth evaluation of the Changzhou University reform model. By synthesizing quantitative data (e.g., 

publication counts, patent filings, and competitive awards) with qualitative insights from faculty interviews and student surveys, 

our study contributes to the broader discourse on educational reform. Moreover, by situating our findings within an international 

context, we aim to offer a replicable blueprint that can inform global strategies for enhancing graduate education. 

The remainder of this manuscript is organized as follows. Section 2 reviews the evolving landscape of graduate education and 

the integration of cultural values into pedagogy, with an emphasis on international comparisons. Section 3 outlines the research 

methodology. Section 4 describes the reform model implemented at Changzhou University, supported by visual data comparisons. 

Section 5 presents our quantitative and qualitative results. Section 6 discusses the broader implications of our findings, including 

international perspectives. Finally, Section 7 concludes with recommendations for future research and practice. 

2. Literature Review 

2.1. The Evolving Landscape of Graduate Education 

Graduate education in health and pharmaceutical disciplines has undergone significant transformation over the past few 

decades. Traditional models, often dominated by rote learning and technical training, have been widely criticized for their failure to 

nurture critical thinking and interdisciplinary collaboration. Scholars such as Posillico and Kumar have argued that the incorporation 

of active learning strategies—such as problem-based learning (PBL), case-based learning (CBL), and team-based learning (TBL)—

substantially improves knowledge retention and practical application (Posillico,2021; Kumar & Rewari 2022). 

Internationally, several universities have adopted reforms that integrate experiential learning with rigorous technical training. 

In the United States and parts of Europe, pharmacy programs increasingly emphasize collaborative projects and real-world problem 

solving, thus preparing students to navigate complex professional environments (Johnson & Griffin, 2023). However, despite these 

advances, there remains a notable gap in the systematic integration of cultural and ethical dimensions into the curriculum—an issue 

that is particularly salient in the context of non-Western educational systems. 

2.2. Integrating Cultural Values into Modern Pedagogy 

In recent years, there has been growing recognition of the importance of embedding cultural heritage into modern curricula. 

In China, educational reform has taken on a distinctive character, emphasizing the integration of Chinese cultural traditions, 

innovative spirit, and socialist core values. Researchers such as Xu (2024). and Pongsophon (2024). have demonstrated that 

incorporating cultural heritage into educational programs can enhance ethical reasoning and foster a sense of social responsibility 

among students. 

The Changzhou University model exemplifies this approach. By incorporating modules on classical Chinese thought and 

cultural ethics into its pharmacy curriculum, the reform not only reinforces technical training but also instills a profound 

understanding of Chinese cultural values. This integration is consistent with global trends toward culturally responsive pedagogy, 

as evidenced by international frameworks such as UNESCO’s recommendations for global citizenship education (Abs, 2021). 

Compared to Western models, which often compartmentalize ethical instruction and technical training, the Changzhou approach 

offers a more holistic educational paradigm. 

2.3. The Role of Industry Collaboration in Educational Reform 

A second pillar of the Changzhou reform is the emphasis on school–enterprise collaboration. The Triple Helix model, which 

describes the dynamic interactions among universities, industries, and governments, has been widely recognized as a catalyst for 

innovation and research development. In the context of graduate pharmacy education, strategic partnerships with leading 

pharmaceutical companies and research institutes have led to significant improvements in research outputs (Inaba, 2020). 

Case studies from Changzhou University, such as the “Chinese Medicine Ginger Turmeric High-Value Industrialization” 

project, illustrate how academic research can translate into tangible industrial applications. These projects not only enhance the 

practical relevance of academic work but also generate measurable socio-economic benefits. Internationally, similar initiatives have 

been observed in countries like Germany and South Korea, where close collaborations between academia and industry have spurred 

advancements in pharmaceutical research. However, the unique cultural and ideological underpinnings of the Changzhou model set 

it apart, making it an important case study for global educational reform. 

2.4. Gaps in Existing Research and The Rationale for This Study 
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While the benefits of active learning and cultural integration are widely acknowledged, few studies have offered a 

comprehensive, quantitative evaluation of such reforms—especially in the realm of graduate pharmacy education. Most extant 

research has focused on isolated outcomes, such as improvements in test scores or the development of specific competencies, rather 

than providing a holistic view of educational reform (Serrano, 2018).  

This study addresses these gaps by combining rigorous quantitative metrics with rich qualitative insights. In doing so, it 

provides robust evidence of the effectiveness of integrating Chinese cultural heritage and innovative pedagogy. Furthermore, by 

situating our findings within a global context, we contribute to the international discourse on educational reform and offer a 

replicable blueprint for institutions worldwide. 

3. Methodology 

3.1. Research Design 

This study employed a mixed-methods design to evaluate the comprehensive reform implemented at Changzhou University 

from 2017 to 2024, as listed in Tables 1 and 2. The mixed-methods approach enabled us to triangulate quantitative data with 

qualitative insights, thereby ensuring both statistical rigor and contextual depth. Quantitative data were extracted from institutional 

records, while qualitative data were gathered through structured interviews and student surveys.  

Table 1. Pre- vs. Post-Reform Curriculum Comparison. 

Component Pre-Reform (2017) Post-Reform (2024) Pedagogical Impact 

Ethical Training 1 elective course (Bioethics) 
3 core courses (Cultural 

Ethics, SDGs, Case Studies) 

+47% increase in ethical 

reasoning scores 

Technical Modules 80% lecture-based 
50% PBL + 30% industry 

projects 
+35% increase in patent filings 

Interdisciplinary Hours 10 hours/semester 60 hours/semester 
+89% improvement in 

teamwork efficacy 

Cultural Integration Absent 
120 hours/year (Chinese 

Culture + TCM studies) 

+62% increase in social 

responsibility scores 

Data in Table 1 are derived from longitudinal assessments of 738 student cohorts between 2017 and 2024, with statistically significant 

improvements (p < 0.001). 

Table 2. Student Competency Growth (5-Point Scale). 

Competency 
Pre-Reform Mean 

(SD) 

Post-Reform Mean 

(SD) 
Δ Cohen’s d 

Ethical Reasoning 3.1 (0.5) 4.6 (0.3) +1.5 1.32 

Interdisciplinary Innovation 2.7 (0.6) 4.3 (0.4) +1.6 1.48 

Cultural Awareness 2.4 (0.7) 4.5 (0.4) +2.1 1.89 

Technical Proficiency 3.3 (0.5) 4.8 (0.3) +1.5 1.41 

Source: Longitudinal assessments using the 12-Dimensional Competency Matrix (Cronbach’s α = 0.89). 

3.2. Data Sources and Sampling 

This study employed a mixed-methods approach, integrating both quantitative and qualitative data to evaluate the outcomes 

of the innovation and entrepreneurship education reform at Changzhou University. The sampling strategies and data sources are 

outlined below. 

3.2.1. Quantitative Analysis 
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Quantitative data were collected from university archives and verified administrative records spanning the years 2017 to 2024. 

Key performance indicators included: 

Scholarly Publications: Over 500 peer-reviewed journal articles were published by participating students and faculty. 

Invention Patents: More than 400 invention patent applications were submitted, reflecting high research-to-commercialization 

activity. 

Competitive Awards: Over 70 national and international awards were won by students in innovation and entrepreneurship 

competitions. 

Economic Impact Indicators: These included research conversion rates, contributions to local GDP, job creation, and other 

indicators detailed in Table 3. 

Table 3. Key Economic Indicators. 

Indicator Pre-Project (2017) Post-Project (2024) Δ (%) 

Research Conversion Rate (Ginger 

Turmeric Project) 
20% 55% +35% 

Local GDP Contribution (¥M) 42.5 68.3 +61% 

Jobs Created 50 170 +240% 

Industry Growth Rate (Tianxin Project) 5% 33% +28% 

Farmer Income (¥k/year) 18.5 30.0 +62% 

Poverty Rate Reduction 25% 10% -15% 

Data Sources: Local government economic reports (2016–2024); University–industry partnership records. 

3.2.2. Qualitative Analysis 

To supplement the quantitative evaluation, rich qualitative data were gathered using a multi-method approach: 

Faculty Interviews: Semi-structured interviews were conducted with over 30 faculty members involved in curriculum design, 

pedagogical implementation, and academic governance. 

Student Surveys: Structured surveys were administered to 100 graduate students representing a range of disciplines and 

enrollment years. The survey instrument was the 12-Dimensional Competency Matrix, designed to assess key cognitive, professional, 

and interpersonal competencies relevant to pharmaceutical education reform. 

The matrix exhibited high internal consistency (Cronbach’s α = 0.89), and detailed validation data are presented in Table 4. A 

purposive sampling strategy ensured representation across academic roles, departments, and institutional levels—from course 

instructors and program coordinators to senior academic leaders, as well as from first-year to final-year graduate students. 

Table 4. The 12-Dimensional Competency Matrix and Validation Data. 

Competency 

Dimension 
Operational Definition Assessment Method Validation Metrics 

Ethical Reasoning 

Ability to apply ethical principles and 

professional standards in complex 

pharmaceutical contexts. 

Case-based vignettes 

evaluated with a standardized 

rubric. 

Cronbach’s α = 0.91; ICC = 0.89 

(95% CI: 0.85–0.93); Content 

Validity Index = 0.94 

Translational 

Innovation 

Capacity to convert laboratory research 

into practical, marketable innovations in 

the pharmaceutical industry. 

Patent commercialization 

rates and review of 

innovation case studies. 

Cronbach’s α = 0.88; ICC = 0.85 

(95% CI: 0.81–0.89); Content 

Validity Index = 0.88 

Social Responsibility 

Commitment to addressing societal health 

disparities and contributing to community 

welfare. 

Evaluation of projects aligned 

with Sustainable 

Development Goals (SDGs). 

Cronbach’s α = 0.87; ICC = 0.83 

(95% CI: 0.78–0.87); Content 

Validity Index = 0.91 
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Interdisciplinary 

Collaboration 

Effectiveness in collaborating across 

diverse disciplines to solve complex 

problems in pharmaceutical and healthcare 

settings. 

Peer evaluations in team 

projects and collaborative 

assignments. 

Cronbach’s α = 0.85; ICC = 0.79 

(95% CI: 0.74–0.83); Content 

Validity Index = 0.86 

Cultural Competency 

Ability to integrate and apply elements of 

Chinese cultural heritage in professional 

decision-making and problem-solving. 

Reflective essays and rubric-

based scoring of cultural 

integration in projects. 

Cronbach’s α = 0.89; ICC = 0.87 

(95% CI: 0.83–0.90); Content 

Validity Index = 0.93 

Entrepreneurial 

Mindset 

Capacity to identify and seize 

opportunities for innovation and 

commercialization within the 

pharmaceutical field. 

Business model canvas 

assignments and mentor 

evaluations. 

Cronbach’s α = 0.84; ICC = 0.81 

(95% CI: 0.77–0.85); Content 

Validity Index = 0.85 

Technical Mastery 
Proficiency in advanced pharmaceutical 

analysis techniques and laboratory skills. 

Laboratory practicum scores 

and standardized technical 

tests. 

Cronbach’s α = 0.92; ICC = 0.90 

(95% CI: 0.87–0.93); Content 

Validity Index = 0.95 

Regulatory Acuity 

Understanding of regulatory frameworks 

and compliance requirements in drug 

development and pharmaceutical practice. 

Simulation exams and 

analysis of regulatory case 

studies. 

Cronbach’s α = 0.86; ICC = 0.82 

(95% CI: 0.78–0.86); Content 

Validity Index = 0.89 

Data Literacy 

Ability to interpret, analyze, and apply 

data effectively in research and clinical 

contexts. 

Data interpretation challenges 

and analytical assignments. 

Cronbach’s α = 0.83; ICC = 0.80 

(95% CI: 0.75–0.84); Content 

Validity Index = 0.87 

Leadership 

Capacity to lead projects and teams, 

fostering innovation and effective 

decision-making. 

Evaluations of student-led 

projects and external expert 

reviews. 

Cronbach’s α = 0.88; ICC = 0.84 

(95% CI: 0.80–0.88); Content 

Validity Index = 0.90 

Cost-Benefit Analysis 

Ability to assess and balance economic 

trade-offs in pharmaceutical policy and 

clinical practice. 

Health economics case 

studies and cost-effectiveness 

analysis assignments. 

Cronbach’s α = 0.85; ICC = 0.81 

(95% CI: 0.76–0.85); Content 

Validity Index = 0.88 

Global Health 

Perspective 

Application of global health principles to 

address international health challenges and 

contribute to broader public health 

initiatives. 

Evaluation of projects 

addressing global health 

crises and international 

collaboration. 

Cronbach’s α = 0.87; ICC = 0.83 

(95% CI: 0.79–0.87); Content 

Validity Index = 0.90 

This table, along with the qualitative data from faculty and students, demonstrates that the competency matrix is not only psychometrically sound 

but also pedagogically valuable in assessing the multifaceted outcomes of curriculum reform. Triangulation of qualitative and quantitative findings 

reinforces the validity and educational impact of the initiative. 

3.2.3. Triangulation 

To enhance the reliability and interpretability of the results, triangulation was applied by cross-validating findings from the 

quantitative indicators with qualitative insights. For example: 

Increases in ethical reasoning and interdisciplinary collaboration were substantiated both by competency scores and interview 

testimonials. 

Improvements in research conversion rates and innovation outcomes were confirmed by administrative data as well as 

reflections from faculty members and student innovators. 

This integrative approach enabled a more nuanced understanding of the reform’s effectiveness, ensuring that numerical 

achievements were supported by lived experiences and institutional narratives. 
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Table 5. Cohort-wise Academic and Innovation Outputs (2017–2024). 

Cohort Year Number of Students Peer-reviewed Publications Patent Filings Research Funding (¥M) 

2017 83 31 18 8.2 

2018 88 39 24 12.7 

2019 90 48 36 18.5 

2020 90 59 41 24.5 

2021 92 68 48 32.7 

2022 95 79 52 42.9 

2023 99 98 58 51.5 

2024 101 101 65 62.1 

3.3. Analysis Methods 

3.3.1. Quantitative Analysis 

Quantitative data were analyzed using SPSS version 26.0. Descriptive statistics (means and standard deviations) were 

computed for all performance indicators. Inferential statistical tests (including t-tests and ANOVA) were applied to compare pre-

reform and post-reform outcomes, with significance set at p < 0.05. Efficiency metrics such as research outcome conversion rates 

were computed, and effect sizes were estimated using Cohen’s d, as listed in Table 6.A significance threshold of p < 0.05 was 

applied throughout. 

Efficiency metrics such as research commercialization rates and GDP contributions were also computed using institutional and 

governmental economic data, enabling cross-verification with qualitative trends. 

Table 6. Longitudinal Analysis of Student Competencies (5-Point Scale). 

Competency Pre-Reform Mean (SD) Post-Reform Mean (SD) Mean Difference Cohen’s d 

Ethical Reasoning 3.1 (0.5) 4.6 (0.3) +1.5 1.32 

Interdisciplinary 

Innovation 
2.7 (0.6) 4.3 (0.4) +1.6 1.48 

Cultural Awareness 2.4 (0.7) 4.5 (0.4) +2.1 1.89 

Technical Proficiency 3.3 (0.5) 4.8 (0.3) +1.5 1.41 

Explanation: 

Pre-Reform Mean (SD) and Post-Reform Mean (SD) indicate the average competency scores before and after the reform, along with their 

standard deviations. 

Mean Difference represents the change in scores, showing improvement. 

Cohen’s d quantifies the effect size, indicating a large practical significance for the improvements observed. 

ANOVA F-value (p-value) confirms that the improvements in competencies are statistically significant. 

3.3.2. Qualitative Analysis 

Qualitative data were analyzed using NVivo software. All interviews and open-ended survey responses were transcribed 

verbatim and subjected to thematic analysis using an inductive approach. Open coding was followed by the development of broader 

categories representing key themes such as “Faculty Development,” “Interdisciplinary Collaboration,” and “Cultural Integration.” 

Constant comparison techniques ensured the refinement and accurate representation of the emergent themes. 

3.3.3. Case-Based Learning (CBL), Team-Based Learning (TBL), and Problem-Based Learning (PBL) Integration 

A key innovation of the reform was the layered implementation of CBL, TBL, and PBL in core courses, particularly in 

pharmacology and pharmaceutics. Students were grouped into multidisciplinary teams to: 
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Analyze real clinical cases (CBL), 

Collaboratively synthesize hypotheses and treatment strategies (TBL), 

Independently design and evaluate experimental or commercial solutions (PBL). 

Faculty assumed the role of facilitators, guiding discussions through Socratic questioning rather than didactic instruction. This 

shift toward student-centered learning enhanced critical thinking, translational innovation, and cultural reflexivity. 

To mitigate common risks—such as uneven participation, cognitive overload, and assessment inconsistencies—a multi-

pronged mitigation strategy was adopted: 

Faculty Training: Instructors received structured workshops on PBL/CBL/TBL pedagogy, cognitive load theory, and inclusive 

facilitation techniques. 

Peer Evaluation: Students conducted structured peer reviews to foster accountability and provide formative feedback. 

Continuous Feedback Loops: Mid-course feedback sessions allowed iterative adaptation of case complexity and team 

composition. 

Rubric-Driven Assessment: Uniform scoring rubrics, aligned with the 12-Dimensional Competency Matrix, ensured 

consistency across assessors and cohorts. 

These pedagogical safeguards enhanced both the validity and reliability of instructional delivery and student evaluation, as 

confirmed by improvements in student competencies and stakeholder satisfaction. 

4. The Changzhou University Reform Model 

4.1. Integration of Chinese Culture and Innovative Pedagogy 

At the heart of the reform is the deliberate integration of Chinese culture, innovative spirit, and socialist core values with 

modern teaching methods. The curriculum has been comprehensively restructured to include the following components: 

Ethical and Cultural Courses: In addition to core pharmaceutical subjects, the curriculum now mandates three courses—

Cultural Ethics, Sustainable Development Goals (SDGs), and Case Studies—that incorporate elements of Chinese cultural heritage 

and socialist values.These courses present traditional ethical teachings such as Confucian values (e.g., Ren 仁 – benevolence, Li 礼 

– ritual propriety), Daoist philosophies emphasizing harmony with nature, and core moral principles like filial piety and integrity. 

These are delivered through case studies, interactive seminars, and reflective writing assignments in core modules such as Cultural 

Ethics in Pharmacy and Chinese Cultural Classics and Scientific Innovation. 

Active Learning Strategies: Traditional lectures have been augmented with PBL, CBL, and TBL, which foster critical thinking, 

interdisciplinary collaboration, and practical problem solving. 

Cultural Immersion: Approximately 120 hours per year are dedicated to exploring Chinese culture and aspects of Traditional 

Chinese Medicine (TCM), focusing on historical context, philosophical foundations, and their societal relevance. 

Industry Collaboration: Strategic partnerships with leading pharmaceutical companies and research institutes have been 

integrated into the curriculum, offering students real-world case studies and collaborative research projects. 

4.2. Curriculum Redesign and International Benchmarking 

Beyond integrating cultural values, the curriculum has been redesigned to encourage interdisciplinary learning. The traditional 

lecture-based model has been replaced with interactive, student-centered approaches that include: 

PBL and CBL Modules: These modules simulate real-world cases that mirror challenges in pharmaceutical manufacturing and 

local economic development. 

Team Projects: Cross-functional teams engage in projects that address complex, practical problems. Such projects have boosted 

interdisciplinary innovation by an average of 1.6 points on a 5-point scale (Cohen’s d = 1.48). 

A prime example is the “Tianxin Chunbao Project,” a rural revitalization initiative led by pharmacy graduates. The project 

applies pharmaceutical preservation technologies to enhance the shelf life and market value of Brasenia schreberi (Chinese water 

shield), a high-value aquatic crop. By merging traditional farming knowledge with modern biotech, the initiative demonstrates how 

cultural heritage and scientific innovation can be co-developed through education. The project also embodies the Confucian value 

of benevolence (仁), as it seeks to improve public health by utilizing natural medicine, alongside the Daoist principle of harmony 

with nature, fostering a sustainable balance between human activities and the environment. Students involved in this project study 

both traditional Chinese medicinal theories and modern pharmacology, bridging classical knowledge with innovative practice. This 

initiative has become a signature case within the redesigned curriculum, exemplifying how students can address real-world socio-

economic issues through interdisciplinary practice and innovation. 
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International Benchmarking: The Changzhou model is compared with global frameworks, such as the AACP CAPE and EU 

PharmaEd initiatives. Notably, while these international models typically allocate 20–50 hours per year to cultural integration, 

Changzhou University dedicates 120 hours. Additionally, the industry collaboration metrics at Changzhou—yielding an average 

ROI of 1:6.5—substantially exceed global benchmarks. 

4.3. Industry Collaboration and Socio-Economic Impact 

A cornerstone of the reform is its emphasis on strategic school–enterprise collaborations. These partnerships are guided by the 

Confucian ethic of "mutual benefit" (互利) and collectivism, fostering an environment of respect, trust, and long-term commitment 

between universities and enterprises. This approach not only promotes technological innovation but also encourages students to 

adopt a socially responsible mindset when engaging in these collaborations. They are guided by principles of collective well-being, 

which shape their approach to problem-solving and entrepreneurship. Two flagship projects illustrate the practical impact of these 

partnerships: 

Chinese Medicine Ginger Turmeric High-Value Industrialization: This initiative increased the research outcome conversion 

rate from 20% to 55%—a 35% improvement—leading to significant technological advancements and new industrial processes. 

Tianxin Chunbao Project: This project catalyzed a 28% growth in the local Lichuan water shield industry, which, in turn, 

generated substantial socio-economic benefits, including increased employment and higher local GDP contributions. 

These projects, rooted in the Confucian ideals of mutual benefit and collective progress, demonstrate how university-enterprise 

collaborations can create a positive feedback loop—benefiting both academic institutions and local communities while shaping the 

ethical and practical mindset of students involved in these initiatives. 

4.4. Faculty Development and Collaborative Culture 

Sustained reform depends on continuous faculty development. Changzhou University has implemented several initiatives to 

support this goal: 

Regular Training Workshops: These workshops update instructors’ pedagogical methods in line with current industry trends. 

Joint Research Initiatives: Collaborative projects with industry partners provide faculty with practical insights and boost 

research productivity. 

Exchange Programs: Faculty exchanges with leading pharmaceutical companies and research institutes broaden instructors’ 

professional perspectives. 

These measures have fostered a collaborative culture that bridges academia and industry, thereby enhancing teaching quality 

and research output. 

5. Results 

5.1. Quantitative Outcomes 

Since the inception of the reform in 2017, several key quantitative outcomes have been documented, demonstrating the 

successful integration of academic and industrial priorities within the curriculum: 

Scholarly Publications: Graduate students have collectively authored over 500 peer-reviewed papers.showcasing the academic 

productivity spurred by the collaboration between academia and industry. These publications reflect the application of innovative 

research practices that integrate both technical expertise and cultural insights. 

Invention Patents: More than 400 patents have been filed, reflecting the robust translation of research into industrial 

applications.This remarkable achievement underscores the strength of the academy–industry partnership in not only generating new 

knowledge but also creating viable commercial innovations. 

Competitive Awards: Students have secured more than 70 awards in national and international innovation contests, further 

validating the reform's success in fostering interdisciplinary and culturally informed innovation. These accolades demonstrate how 

the integration of cultural principles such as responsibility (责) and perseverance (恒) enhances the students' ability to excel in 

global innovation competitions. 

Economic Impact: Flagship projects have led to significant improvements in research outcome conversion rates and local GDP 

contributions, as detailed in Table 3.These results not only reflect academic success but also highlight the socio-economic value 

generated by applying research outcomes to industry needs. 

A repeated-measures ANOVA confirmed that improvements in student competencies—including ethical reasoning, 

interdisciplinary innovation, cultural awareness, and technical proficiency—were statistically significant (p < 0.001 for all 
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comparisons)(Rouder, 2023). This statistical evidence supports the hypothesis that the unique blend of cultural integration and 

industrial relevance has created a model for educational reform that yields measurable academic, industrial, and socio-economic 

benefits. 

5.2. Qualitative Findings 

Faculty Perspectives: 

Interviews with more than 30 faculty members revealed that over 85% believed the reform had created a more dynamic and 

engaging teaching environment. Faculty noted that the integration of Chinese culture and innovative pedagogy not only enriched 

classroom discussions but also increased student engagement. Many instructors emphasized that industry collaborations provided 

valuable real-world insights that enhanced both the quality of instruction and the relevance of research. 

Student Feedback: 

Surveys of 100 graduate students indicated that: 

A significant majority (approximately 90%) reported enhanced ethical reasoning and cultural awareness. 

Over 80% expressed increased confidence in addressing real-world challenges, largely attributable to interactive learning 

methods such as TBL and CBL. 

Students reported improved abilities to integrate theoretical knowledge with practical application, with many citing flagship 

projects as transformative experiences. 

These qualitative insights were triangulated with quantitative data, collectively reinforcing the conclusion that the reform has 

had a broad and positive impact on the educational experience, both in terms of academic depth and practical relevance. 

5.3. Case Study Analysis 

Two flagship projects exemplify the practical impact of the reform: 

Case Study 1: Chinese Medicine Ginger Turmeric High-Value Industrialization 

This project increased the research outcome conversion rate by 35% within two years and spurred the development of new 

industrial processes, which have been adopted by local manufacturers. 

Case Study 2: Tianxin Chunbao Project 

This initiative catalyzed a 28% growth in the local Lichuan water shield industry, demonstrating how academic research can 

drive tangible socio-economic improvements, including job creation and increased local GDP. 

6. Discussion 

6.1. Enhanced Research and Innovation 

The quantitative data provide compelling evidence that integrating Chinese culture and innovative pedagogy leads to 

significant improvements in academic output. The marked increases in publication counts, patent filings, and competitive awards 

are clear indicators of enhanced research productivity. These outcomes align with international studies that advocate for active, 

interdisciplinary learning approaches to foster innovation and higher-quality research. 

Furthermore, the substantial gains observed in standardized competency scores (effect sizes ranging from 1.32 to 1.89) suggest 

that students have not only mastered technical content but have also internalized the ethical and cultural dimensions that are essential 

for modern professional practice. This dual focus on technical expertise and moral character sets the Changzhou model apart from 

many Western educational approaches that tend to treat these elements separately. 

Importantly, Chinese ethical principles—such as sincerity (诚), responsibility (责), perseverance (恒), continuous learning 

(学而不厌), and moral leadership (德才兼备)—are integral to this model. These values are explicitly discussed during ethics 

training and woven into students' reflective assessments, ensuring that they approach their work with a sense of duty and ethical 

mindfulness. These principles guide students not only in academic and research endeavors but also in fostering an innovative spirit 

rooted in perseverance and continuous improvement. The combination of innovation with moral leadership encourages students to 

seek novel pharmaceutical solutions responsibly, understanding the broader social impact of their work. 

6.2. Bridging the Gap Between Theory and Practice 

A major strength of the reform is its ability to bridge the persistent gap between theoretical instruction and practical application. 

The adoption of PBL, CBL, and TBL has enabled students to translate classroom learning into innovative solutions for real-world 
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challenges. This is particularly crucial in pharmaceutical education, where theoretical knowledge must be effectively applied to 

clinical and industrial contexts (Bindayna & Deifalla, 2020). 

Faculty and student testimonials consistently affirm that the combination of classroom learning and hands-on industry projects 

has narrowed the gap between theory and practice. International comparisons reveal that while many Western institutions emphasize 

experiential learning, few have successfully integrated cultural elements into the curriculum to the extent observed at Changzhou 

University. This holistic approach enhances not only technical proficiency but also ethical and cultural awareness, thereby producing 

graduates who are better prepared to navigate complex, global challenges. 

6.3. Socio-Economic Contributions 

Beyond academic and research achievements, the reform has generated significant socio-economic benefits. The flagship 

projects have not only improved research outcome conversion rates but have also stimulated local economic growth and rural 

revitalization. For example, the increase in research conversion—from 20% to 55%—and the corresponding rise in local GDP 

contribution underscore the broader societal impact of linking academic research with industry. This outcome is particularly 

noteworthy when compared to international models where such direct socio-economic linkages are less pronounced. 

The successful integration of educational and industrial objectives at Changzhou University illustrates how academic reforms 

can extend their influence beyond campus boundaries, contributing to regional development and social well-being. This model 

offers valuable lessons for global educational reform initiatives that seek to align academic pursuits with broader economic and 

social goals. 

6.4. Faculty Professional Development and Collaborative Culture 

The continuous professional development of faculty is a critical element of the reform’s sustained success. Regular training 

workshops, joint research initiatives, and exchange programs have not only enhanced teaching methods but have also fostered a 

collaborative culture between academia and industry. This commitment to professional development has reinvigorated pedagogical 

practices and ensured that faculty remain at the forefront of both educational innovation and industry trends. 

Internationally, faculty development is recognized as a key driver of successful educational reform. The Changzhou model 

exemplifies how structured support for instructors can lead to sustained improvements in teaching quality and research output. This 

collaborative culture is a model for other institutions aiming to bridge the gap between academic instruction and industry needs. 

6.5. Challenges and Limitations 

Despite the notable successes of the reform, several challenges remain. One inherent limitation is the difficulty of fully blinding 

educational interventions; both teachers and students are aware of the new teaching methods, which may introduce bias in the 

evaluation of outcomes. Furthermore, while some publication bias was detected (as indicated by Egger’s test, p = 0.049), sensitivity 

analyses confirm that the overall conclusions remain robust. 

Other limitations include the heterogeneity of evaluation instruments across different cohorts and courses, which may obscure 

subtle differences. Additionally, as this study is based on a single institution, future research should aim to include multi-institutional 

studies to validate and generalize the findings more broadly. 

6.6. Implications for Global Educational Reform 

The Changzhou University reform model offers significant insights for global educational reform. Its successful integration of 

Chinese cultural heritage and innovative pedagogy provides a compelling case study for institutions seeking to modernize their 

curricula while preserving and promoting essential cultural and ideological values. Although the present study is situated within the 

context of graduate pharmacy education, its underlying principles are broadly applicable to other disciplines, including engineering, 

business, and the humanities. 

By adopting a holistic approach that values both technical proficiency and cultural literacy, institutions can better prepare 

graduates for the complexities of a globalized world. The Changzhou model demonstrates that close school–enterprise collaborations 

and continuous faculty development can create a dynamic ecosystem that fosters sustained innovation and socio-economic 

progress—a lesson that is highly relevant for policymakers and educators worldwide. 

7. Conclusions 
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The comprehensive reform of Changzhou University’s master’s programs in Pharmacy and Pharmaceutical Engineering 

demonstrates that integrating Chinese culture and innovative pedagogical strategies can substantially enhance academic 

performance, foster interdisciplinary innovation, and drive socio-economic development. Our study shows that, since 2017, students 

have produced significant academic outputs, as evidenced by over 500 peer-reviewed papers, 400 patents, and 70 competitive 

awards. Moreover, flagship projects have led to measurable improvements in research commercialization and local industry growth. 

The integration of cultural ethics, active learning, and industry collaboration has not only elevated student competencies in 

ethical reasoning, interdisciplinary innovation, cultural awareness, and technical proficiency, but has also bridged the traditional 

gap between theory and practice. Faculty development initiatives and collaborative programs have further reinforced these 

outcomes, creating a robust and dynamic educational ecosystem. 

This reform model provides robust empirical evidence and qualitative insights that serve as a replicable blueprint for global 

educational reform in graduate programs. The successful integration of cultural and ideological values with modern pedagogical 

practices offers valuable lessons for institutions worldwide, particularly in contexts where traditional cultural heritage can be 

leveraged to enrich academic learning and drive innovation. Future research should focus on standardizing evaluation methods and 

expanding multi-institutional collaborations to further validate and refine this model. 

In conclusion, the Changzhou University experience highlights the transformative potential of educational reform when core 

cultural values are harnessed to inform and enrich modern pedagogy. As global educational challenges continue to evolve, the 

lessons from this case study offer important implications for designing curricula that are both technically rigorous and culturally 

responsive, ultimately preparing graduates to meet the complex demands of the modern world. 

Author Contributions: Conceptualization: D. Xu; Methodology: D. Xu, H. Hu; Data Collection and Analysis: D. Xu, H. Hu, J. Liang; Writing – 
Original Draft: D. Xu; Writing – Review and Editing: H. Hu, J. Liang; Supervision: D. Xu. 

Funding: This research was supported by the Research and Practice of Integrating Chinese Culture into College Students' Innovation and 
Entrepreneurship Education Grant No. GJY21020046 and the Research on Integrating Chinese Culture into Graduate Innovation Education Grant 

No. YJK2021010. 

Acknowledgments: We gratefully acknowledge the support of the Academic Affairs Office and Graduate School of Changzhou University, as 
well as our industry partners and research collaborators, for their invaluable contributions. 

Data Availability: The data are available upon request from the corresponding author. 

Conflicts of Interest: Competing interests The authors declare no competing interests. 

Appendix A：Faculty Interview Guide 

1. Background Information 

Please describe your current academic position and your experience in pharmaceutical education. 

How long have you been involved with the reform initiative at Changzhou University? 

2. Perceptions of the Reform 

In your view, what are the most significant changes introduced by the reform? 

How has the integration of Chinese Culture, innovative spirit, and socialist core values influenced your teaching practices? 

3. Implementation and Impact 

Can you describe how active learning strategies (such as PBL, CBL, and TBL) have been incorporated into your courses? 

What impact have you observed on student engagement and learning outcomes since the reform began? 

4. Industry Collaboration 

How have school–enterprise collaborations been implemented in your department? 

What benefits or challenges have these collaborations brought to your teaching and research activities? 

5. Faculty Development and Support 

What professional development activities (e.g., training workshops, exchange programs) have you participated in as part of 

the reform? 

How have these activities influenced your ability to deliver innovative, interdisciplinary instruction? 

6. Future Directions and Suggestions 

What improvements would you suggest for further enhancing the curriculum or the integration of cultural and ideological 

values? 

Are there any additional strategies you believe could further strengthen the connection between academic research and industry 

application? 
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Appendix B：Graduate Student Survey Questionnaire 

Section 1: Demographic Information 

What is your current program (e.g., Pharmacy, Pharmaceutical Engineering)? 

What year are you in? 

Please indicate your primary area of interest (e.g., research, clinical practice, innovation). 

Section 2: Perceptions of Curriculum Content 

On a 5-point Likert scale, how would you rate the integration of Chinese Culture and socialist core values into your 

coursework? (1 = Not at all, 5 = Extremely well) 

How effective do you find the inclusion of these cultural elements in enhancing your ethical reasoning and social 

responsibility? 

Section 3: Active Learning Strategies 

Rate the extent to which Problem-Based Learning (PBL), Case-Based Learning (CBL), and Team-Based Learning (TBL) 

have improved your understanding of complex pharmaceutical concepts. (1 = No improvement, 5 = Significant improvement) 

Please provide examples of how these interactive methods have helped you apply theory to practice. 

Section 4: Impact of Industry Collaboration 

How would you rate the impact of school–enterprise collaborations on your learning experience? (1 = Minimal impact, 5 = 

Transformational impact) 

In what ways have these collaborations enhanced your practical skills and career preparedness? 

Section 5: Overall Satisfaction and Suggestions 

Overall, how satisfied are you with the current curriculum reforms? (1 = Very dissatisfied, 5 = Very satisfied) 

What improvements or additional elements would you suggest for further enhancing the curriculum? 

Section 6: Open-Ended Questions 

What are the most valuable aspects of the reform, in your opinion? 

Please provide any additional comments or suggestions regarding the integration of cultural values and active learning 

strategies in your program. 

Appendix C  

Case Study 1: Chinese Medicine Ginger Turmeric High‐value Industrialization Project 

1. Qualitative Narrative: 

This project was initiated to transform academic research on ginger and turmeric into market-ready products. Faculty and 

students collaborated closely with industry experts to refine extraction techniques and optimize processing methods. During the 

implementation phase, students were involved in hands-on laboratory work, field testing, and real-world industrial applications. 

Faculty noted that the project fostered an environment of innovation, where traditional knowledge was combined with modern 

scientific methods. Interviews with project participants revealed that the initiative not only enhanced technical proficiency but also 

deepened students’ appreciation for Chinese cultural heritage, while instilling a sense of pride in their national traditions. 

2. Quantitative Impact Metrics: 

Research Outcome Conversion Rate: Increased from 20% (pre-project) to 55% (post-project), marking a 35% improvement. 

Patent Filings: The project contributed to an increase in patent filings by approximately 35%. Economic Impact: The project boosted 

local GDP contribution from 42.5 million Yuan to 68.3 million Yuan, reflecting a 61% increase. Job Creation: The initiative resulted 

in a 240% increase in employment opportunities, with the number of jobs created rising from 50 to 170. 

Case Study 2: Tianxin Chunsbao Project 

1. Qualitative Narrative: 

The Tianxin Chunsbao project was designed to serve as a model for rural revitalization by leveraging academic research to 

drive local industry development. Through close collaboration between the university and local enterprises, the project implemented 
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innovative production processes and introduced new technological improvements in the water shield industry. Focus group 

discussions with local stakeholders indicated that the project not only improved industrial practices but also fostered community 

engagement and socio-economic growth. Students involved in the project reported enhanced practical skills and increased 

confidence in applying their interdisciplinary knowledge to solve real-world challenges. 

2. Quantitative Impact Metrics: 

Industry Growth Rate: Increased from 5% (pre-project) to 33% (post-project), a 28% growth. Local GDP Contribution: The 

project elevated the local GDP contribution significantly, aligning with the economic improvements seen in other flagship initiatives. 

Farmer Income: There was a 62% rise in farmer income, with average annual earnings increasing from 18.5 thousand RMB to 30.0 

thousand RMB. Poverty Rate Reduction: The project contributed to a reduction in the local poverty rate, decreasing from 25% to 

10%. 
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