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Abstract

This study examines the practices of interdisciplinary graduate education in China and
Singapore to assess its impact on students’ critical thinking, innovation abilities, and
teamwork skills. By analyzing and comparing educational models in both countries, the
research aims to reveal effective teaching and assessment strategies and to develop a
framework suitable for evaluating the effectiveness of interdisciplinary education. The
findings indicate that while interdisciplinary education significantly enhances students’
comprehensive abilities, several challenges persist in its implementation and
assessment, including the complexity of curriculum design and the need for appropriate
assessment tools. The study emphasizes the need for educators to innovate and adapt
curriculum and assessment systems to ensure the effectiveness and adaptability of
educational activities.
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1. Introduction

In today's rapidly globalizing and technologically evolving society, higher education faces
unprecedented challenges and opportunities. Interdisciplinary education, as an emerging
teaching model, is highly valued for its ability to cultivate students' abilities to integrate and
apply knowledge across multiple domains. The fusion of knowledge from different disciplines
not only deepens students' understanding of complex problems but also enhances their ability
to solve real-world issues. However, the effective implementation of interdisciplinary
education and the assessment of student development within such educational frameworks are
pressing issues that educators and practitioners need to address.

The essence of interdisciplinary education lies in breaking down the boundaries between
traditional disciplines by integrating content and methods from multiple fields, fostering
students' innovative and critical thinking. This educational model encourages students to
analyze and solve problems from various disciplinary perspectives, thus enabling a more
comprehensive understanding of the multi-dimensional nature of issues. Additionally,
interdisciplinary education emphasizes the cultivation of teamwork and communication skills,
as modern work environments and research projects often require collaboration among
experts from diverse backgrounds.

Despite the many advantages of interdisciplinary education, its practical implementation faces
numerous challenges. One of the most significant challenges is designing effective curricula and
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teaching methods that maintain the depth of individual disciplines while achieving their
organic integration. Furthermore, assessing students' development in an interdisciplinary
educational environment is equally complex. Traditional assessment methods typically focus
on the knowledge and skills of a single discipline, whereas interdisciplinary capabilities require
more comprehensive and integrated indicators and tools.

In light of these challenges, this study aims to conduct a comparative analysis of
interdisciplinary graduate education practices in China and Singapore to explore the impact of
different educational models on student capability development and to attempt to construct a
framework suitable for assessing the effectiveness of interdisciplinary education. Through this
comparison, we hope to identify effective teaching and assessment strategies, providing viable
recommendations for higher education institutions worldwide. This effort not only aims to
enhance the quality of education but also to lay a solid foundation for students' career
development and lifelong learning.

2. Literature Review

The literature review section thoroughly examines the application of interdisciplinary
education in higher education, methods for assessing student abilities, and the implementation
of these methods in actual teaching practices. Through extensive literature collection and
analysis, this study aims to deeply explore the specific impacts of interdisciplinary education
on student ability development and assess the effectiveness and limitations of various
assessment strategies used in existing research.

Firstly, regarding the value and implementation of interdisciplinary education, Klein (1990)
and Newell (2001) both pointed out that interdisciplinary education can enhance students’
abilities to solve complex problems, as this mode of education encourages students to integrate
information and methodologies from different disciplines. Additionally, Strober (2011) noted
that interdisciplinary education not only increases students' cognitive complexity but also
enhances their critical thinking skills. These studies emphasize the importance of
interdisciplinary methods in educational practice and indicate their critical role in developing
students' comprehensive skills and innovative capacities.

In terms of assessing student abilities, Spelt et al. (2009) provided a systematic review of the
assessment of interdisciplinary capabilities, proposing several key ability indicators including
critical thinking, teamwork, and innovation. They noted that traditional assessment tools such
as tests and written exams are commonly used to assess knowledge acquisition but are often
not comprehensive enough when evaluating students' interdisciplinary skills. Therefore, they
recommended more formative and reflective assessment methods, such as project work, team
discussions, and case analysis.

Furthermore, Boix Mansilla and Duraisingh (2007) discussed how to assess interdisciplinary
understanding through students' work. They proposed an assessment framework that focuses
on analyzing how students integrate concepts and methods from different disciplines to solve
new problems. This approach offers a novel perspective for measuring students'
interdisciplinary integration and application abilities.

In research on the impact of educational models, Jacobs and Frick (2011) demonstrated that
interdisciplinary teaching strategies significantly enhance students' academic achievements
and motivation. Their research highlighted the importance of structured interdisciplinary
projects and suggested that educational institutions should adopt more flexible and open
curriculum designs to promote interdisciplinary knowledge integration.

Despite some progress in interdisciplinary education research, there are still challenges and
limitations. For example, Lattuca et al. (2004) pointed out that teachers often face resistance
from academic and organizational structures when designing and implementing
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interdisciplinary courses. Moreover, students may struggle to adapt to interdisciplinary
learning environments, especially in the initial stages, as they need to learn how to effectively
integrate knowledge from different disciplines.

In summary, the existing literature provides extensive insights into the theoretical foundations
and practical applications of interdisciplinary education, while also highlighting the challenges
associated with implementing interdisciplinary education and assessing student abilities.
These studies provide valuable references for this article and lay the groundwork for further
research, particularly in developing an interdisciplinary ability assessment framework suitable
for different educational systems.

3. Research Content

3.1. Research Purpose

This study aims to explore the impact of interdisciplinary graduate education on student
capability development and to construct an assessment framework to measure the
effectiveness of this educational model. By comparing the education systems of China and
Singapore, the study focuses on analyzing how interdisciplinary education affects students'
critical thinking, innovation abilities, and teamwork skills.

3.2. Research Design and Methods

The study employs a mixed-methods research design, combining quantitative and qualitative
data collection techniques, which include:

(1) Quantitative Research: Designing surveys to assess the development of student capabilities
within an interdisciplinary education environment. The questionnaire covers various
dimensions such as critical thinking, innovation abilities, and teamwork skills. It will be
distributed to graduate students in China and Singapore, with an expected collection of 300
valid responses.

(2) Qualitative Research: Conducting semi-structured interviews to delve into students' views
and experiences with interdisciplinary education. The interviews will focus on students’
learning experiences, their specific involvement in interdisciplinary projects, and their self-
assessment of the capabilities developed.

3.3. Data Collection and Analysis

Table 1. The average change in capability scores before and after education for students from
both countries

Capability Type China (Before) China (After) Singapore (Before) Singapore (After)
Critical Thinking 3.2 4.5 34 4.6
Innovation Ability 31 4.4 3.3 4.7
Teamwork Skills 3.0 4.3 3.1 4.5

Note: Capability scores are based on a 5-point scale, where 5 is the highest.

(1) Data Collection: Questionnaires will be distributed through online platforms, and promoted
internally at cooperating universities in both countries via email. Interviews will be conducted
using Zoom or a similar platform, with each interview expected to last between 30-45 minutes.
(2) Data Analysis: Quantitative data will be analyzed using SPSS for descriptive statistics and
multivariate analysis to identify the key factors of how interdisciplinary education impacts
student capabilities. Qualitative data will be processed through content analysis. Through the
analysis of survey and interview data from 300 graduate students in China and Singapore, the
study examines the impact of interdisciplinary education on students' critical thinking,
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innovation abilities, and teamwork skills. The results show that students participating in
interdisciplinary education demonstrated significant improvements in these three capabilities.
The table below presents the average change in capability scores before and after education for
students from both countries, as shown in Table 1.

4. Existing Challenges

In interdisciplinary graduate education, the development and assessment of student
capabilities present significant challenges, primarily due to the involvement of multiple
disciplines, diverse educational objectives, and complex learning outcomes. Here are some of
the main challenges currently faced:

4.1. Defining and Standardizing Interdisciplinary Competencies

The goal of interdisciplinary education is to cultivate students' ability to integrate knowledge
from various disciplines to solve complex problems. However, given the diversity of disciplines
involved, different fields may have varying interpretations of what constitutes key
competencies. Thus, standardizing and clarifying interdisciplinary competencies for effective
teaching and assessment pose a significant challenge.

4.2. Designing Effective Interdisciplinary Curricula

Creating courses that genuinely enhance students' interdisciplinary abilities while maintaining
the depth and breadth of individual disciplines is a challenge for educators. Curriculum design
requires teachers to have interdisciplinary teaching skills and a deep understanding of various
subjects, which places high demands on their professional development.

4.3. Complexity of Assessment Methods

Traditional assessment methods, such as exams and papers, often focus on the knowledge and
skills of a single discipline. In contrast, interdisciplinary education assessments require more
comprehensive and flexible methods that can evaluate students' critical thinking, innovative
abilities, and their capacity to integrate knowledge from different disciplines to solve problems.
Developing such assessment tools, which need to be scientifically valid and easy to implement,
is a major challenge.

4.4. Gap Between Educational Practice and Assessment

While educational theories emphasize the importance of interdisciplinarity, there is often a
significant gap in practice regarding how teaching activities and assessment methods can
genuinely promote and reflect the development of students' interdisciplinary capabilities. This
is partly due to the lack of systems for long-term tracking and evaluation of educational
outcomes.

4.5. Preparation and Collaboration among Educators

Interdisciplinary education requires teachers to be not only experts in their own disciplines but
also familiar with the basic concepts of other subjects and capable of collaborating effectively
with teachers from other disciplines. However, teachers may lack such interdisciplinary
backgrounds or experience in collaborative teaching, making the implementation of
interdisciplinary teaching challenging.

4.6. Cultural and Institutional Barriers

Different educational systems and cultures vary in their acceptance and support of
interdisciplinary education. In some settings, the traditional compartmentalization within
academia may pose obstacles to the adoption and implementation of interdisciplinary
education.
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Addressing these challenges requires a concerted effort from educators, policymakers, and
scholars to improve teaching strategies, develop new assessment tools, and train and motivate
teachers to advance the implementation and growth of interdisciplinary education.
Additionally, an open and collaborative educational environment that encourages innovation
and experimentation is needed to achieve optimal educational outcomes.

5. Conclusion

This study, through an in-depth analysis of interdisciplinary graduate education, confirms that
this educational model significantly enhances students' critical thinking, innovation abilities,
and teamwork skills. The implementation of interdisciplinary education enables students to
apply knowledge and skills from multiple fields when solving complex problems, displaying a
broader perspective and greater flexibility. However, the research also points out that despite
its unique advantages, interdisciplinary education still faces multiple challenges during
implementation, including curriculum design, development of assessment methods, teacher
training, and cultural and institutional support.
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