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ABSTRACT

Based on a doctoral research project on pedagogical innovation in higher design education
for Generation Z in China, this paper examines how international exemplary educational
models can be effectively integrated and localized within the Chinese educational context. An
innovative teaching framework was researched, developed, verified and validated to meet the
needs of Chinese design education in the study. The approach cultivated student's creativity
as its central goal, the research integrates international advanced educational theories such
as interdisciplinary teaching, CDIO framework and student-centered pedagogy. Also, aligned
the student learning experience with the characteristics of China's education system and
societal development needs. The resulting framework is systematic, structured, and highly
adaptable, aiming to promote students' comprehensive development in creativity, critical
thinking, collaboration, application ability, communication, and social responsibility through the
integration of interdisciplinary knowledge and project-based practice. Drawing on students’
learning process experiences and self-evaluations, this paper evaluates the proposed
teaching model and examines the adaptability of the CDIO approach in design education
within the Chinese context.
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RESEARCH OVERVIEW

In the context of the deep convergence of globalization and digitalization, design education is
undergoing profound systemic and structural transformation. The rapid evolution of global
economic forms, scientific and technological advancement, and social demands has imposed
increasingly complex and multidimensional requirements on the competency structure of
design professionals. Contemporary designers are expected not only to possess solid
professional knowledge and technical skills, but also to demonstrate systems thinking,
interdisciplinary integration, and sustained capacities for creativity and practice within real and
complex contexts, alongside a strong sense of responsibility toward society, culture, and
sustainable development (Buchanan, 1992; Cross, 2006).

Although Chinese design education has gradually shifted toward a competency-oriented
paradigm, moving beyond traditional skill-based training toward educational models that
emphasize comprehensive capability development and authentic learning contexts (Ministry
of Education of the PRC; Xie et al., 2021), the learning experiences of many Chinese students
have still largely been shaped by lecture-oriented and assignment-driven instructional models
(Biggs, 1996). In such environments, knowledge transmission and individual task completion
often occupy a central position in classroom activities. While this approach supports the
development of disciplinary foundations, it may provide limited opportunities for open-ended
exploration, collaborative problem-solving, and experiential learning. Consequently, students
may initially encounter challenges when adapting to project-based and student-centred
learning environments.

In this study, creativity is understood as the capacity for problem discovery and problem
solving within authentic contexts. Rather than focusing solely on the generation of novel ideas,
creativity in design education also involves the ability to identify meaningful problems, frame
design opportunities, and develop viable solutions through iterative processes (Runco &
Jaeger, 2012; Sawyer & Henriksen, 2024).

From a pedagogical perspective, creativity development is often supported through
experiential learning, interdisciplinary knowledge integration, and collaborative problem-
solving environments (Amabile, 2018). Previous studies in design education have suggested
that project-based learning, studio-based learning, and interdisciplinary curricula can provide
meaningful contexts for students to develop creative and professional competencies (Lupton
& Miller, 1991; Visser, 2010). Meanwhile, the CDIO framework provides a structured
educational approach that aligns well with these pedagogical principles. Through the
“Conceive-Design-Implement-Operate” cycle, the framework integrates disciplinary
knowledge, professional skills, and experiential learning processes. In particular, the
pedagogical design of this course corresponds to several CDIO standards, including
integrated curriculum development (Standard 3), active learning strategies (Standard 8), and
the development of personal and professional competencies (Standard 2).

Within this context, the teaching experiment reported in this paper was conducted at an
University in China, with the research framework supported by Canterbury Christ Church
University in the United Kingdom. Based on students’ classroom performance and post-course
questionnaire and interviews feedback, this study examines how international pedagogical
frameworks can be adapted to the Chinese higher design education context. The research
aims to explore how creativity-oriented design pedagogy can be implemented through
interdisciplinary learning environments and CDIO framework, while generating insights that
may inform broader innovation-driven curriculum development.
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RESEARCH METHODOLOGY

This study adopts pragmatism as its overarching philosophical paradigm. Pragmatism
supports multi-method integration and results-oriented inquiry, emphasizing the practical use
of knowledge (Morgan, 2007). This orientation aligns closely with the core aim of the study,
which is to develop and validate an innovative teaching model within the context of Chinese
higher design education to effectively cultivate students’ creativity and comprehensive design
literacy.

In the research process, the researcher participated fully in the teaching practice through
multiple methods, including student questionnaires, student interviews and participatory
observation to class, to comprehensively collect multidimensional feedback during the
implementation of the teaching model. The questionnaire was administered offline using a six-
point Likert scale, and all responses were collected anonymously to encourage honest and
unbiased feedback. To further reduce potential bias, several items were designed as reverse-
scored questions. Student interviews were conducted by a third party to minimise the influence
of the researcher on participants’ responses. The interviews were subsequently transcribed
and anonymised before analysis to ensure confidentiality. In addition, classroom observations
were carried out throughout the course. All observational records were processed with identity
masking to avoid identifying individual students. These measures ensured ethical compliance
and enhanced the reliability and validity of the collected data.

This triangulated design enhances the validity of educational research findings, as
recommended by Creswell and Cohen (Creswell & Creswell, 2017). The study has obtained
formal ethics approval from the Canterbury Christ Church University Ethics Review Committee
in the United Kingdom and the Communication University of China Nanjing where the
experimental course was implemented. All research participants were fully informed of the
purpose, procedures, and confidentiality principles of the study before participation. The entire
research process strictly adhered to the ethics of educational research, ensuring participants’
rights to informed consent, privacy, and voluntary participation.

This paper primarily evaluates the effectiveness of the experimental course through an in-
depth analysis of students’ learning practices and multidimensional post-course feedback.

THEORETICAL SUPPORT

The theoretical foundation of this study draws on perspectives from the cross-cultural
development of design education, which emphasise that educational reforms should be
understood within their specific sociocultural contexts rather than being transferred directly
across systems (Steiner-Khamsi, 2004). In China, the evolution of design education reflects
broader historical and cultural influences. Earlier models were shaped by craftsmanship
traditions and ideological education, while more recent reforms have gradually shifted toward
approaches that emphasise interdisciplinary integration, systems thinking, and creative
practice (Li, 2021). At the same time, Chinese educational practices continue to be influenced
by Confucian learning traditions that value discipline, respect for teachers, and knowledge
transmission, as well as by socialist educational ideals emphasising collective responsibility
and social development (Zhang 2017; Zhao, 2019).

These cultural and institutional conditions shape how international pedagogical models are
interpreted and implemented within Chinese higher education. In particular, the introduction of
student-centred and project-based pedagogies may require adaptation, as students often
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transition from lecture-based learning environments toward more open and collaborative
learning structures.

Building on this theoretical perspective, the curriculum model developed in this study consists
of three interrelated components: interdisciplinary knowledge integration, project-based
practice structured through the CDIO framework, and student-centred pedagogy embedded
throughout the learning process.

Interdisciplinary knowledge integration aims to expand students’ cognitive perspectives by
connecting knowledge from multiple domains, such as design, social sciences, and cultural
studies. Such integration supports systems-level understanding and enables students to
approach design problems from broader social and contextual perspectives.

Project-based practice in this model is organised according to the CDIO framework. Through
the learning cycle of “Conceive-Design-Implement-Operate”, students engage in authentic
design projects that integrate conceptual thinking, technical development, and real-world
application. This approach corresponds to several CDIO standards, particularly integrated
curriculum design (Standard 3), active learning methods (Standard 8), and the development
of personal and professional competencies (Standard 2), thereby supporting the cultivation of
both creative and practice-oriented capabilities (Edstrom & Kolmos, 2014).

PEDAGOGY FRAMEWORK
Course framework

The curriculum model developed in this study aims to cultivate students’ critical thinking,
interdisciplinary integration, and sustained capacities for creativity and practice through a
structured teaching framework. The course combines interdisciplinary knowledge integration
with project-based learning organised within the CDIO framework, forming a learning
environment in which theoretical exploration and practical experimentation continuously
reinforce each other.

The course is organised into two sequential stages which can be seen in figure 1.

The first stage focuses on interdisciplinary lectures and discussions designed to broaden
students’ cognitive perspectives and stimulate creative thinking. Design education research
emphasises that interdisciplinary exposure can significantly enhance students’ innovative
capacity and systems thinking by enabling them to approach design problems from multiple
knowledge domains (Rong et al., 2025).

The course is organised around the core theme of “Memory”. Using an abstract and
conceptually rich theme encourages students to engage in deeper analysis and interpretation
while transcending disciplinary boundaries (Manovich, 2002; Norman, 2007). Eleven
interdisciplinary lectures were delivered by scholars from different fields—including
architecture, sociology, psychology, literature, biology, medicine, economics, philosophy,
pedagogy, drama and film, and computer science. These lectures introduced diverse
perspectives on memory, ranging from spatial narratives and collective identity to neurological
mechanisms and digital technologies. Following each lecture, students engaged in guided
discussions and completed reflective journals to consolidate their learning. This process
supported the gradual construction of interdisciplinary connections and provided a conceptual
foundation for the subsequent design projects.
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The second stage centres on project-based learning implemented through the CDIO
framework. Students work in groups to investigate real-world issues related to the theme of
memory and develop innovative game-based solutions. The design process follows the CDIO
learning cycle:

Conceive (C): Students analyse design problems and contextual knowledge to develop initial
game concepts and conceptual design frameworks.

Design (D): Students refine the concepts and translate them into structured game mechanics
and design plans.

Implement (1): Students develop and test game prototypes within simulated environments,
identifying design issues and exploring directions for improvement.

Operate (O): Game prototypes are evaluated in authentic or user-based contexts where
feedback is collected to assess whether the design achieves its intended goals.

Each group is required to develop a playable game prototype addressing a specific issue
related to memory. The prototypes undergo iterative testing and refinement before culminating
in a final game artefact.

Through this process, students apply interdisciplinary knowledge and design thinking to
analyse complex problems, generate solutions, implement design ideas, and continuously
improve their work through iterative development. The learning process therefore supports the
development of critical reflection, collaborative problem solving, creative thinking, and
engagement with authentic design practice.
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Figure 1. The two stages of course framework
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Grouping mechanism

The course adopts a two-stage grouping mechanism. In the first, self-directed learning stage,
students freely form groups based on their interests during interdisciplinary lectures and
discussions. This open structure fosters autonomous exploration, knowledge construction,
and communication skills, laying the groundwork for diverse perspectives and innovative ideas
in the subsequent project-based phase. In the second, design-oriented stage, the instructor
assigns structured teams of four to five students according to their prior performance and
disciplinary strengths, ensuring complementary skill sets. This arrangement supports students
throughout the full process from “Conceive-Design-Implement-Operate”, reinforcing the
systematic progression of tasks and enabling the efficient transformation of concepts into
deliverable outcomes.

Assessment system

The course assessment system emphasises process-oriented and reflective learning, aligning
with the iterative nature of design practice and the competency development goals highlighted
in the CDIO framework. Rather than focusing solely on the final outcome, the assessment also
evaluates students’ learning performance throughout the entire project development process.
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The final grade combines formative and summative assessment, accounting for 60% and 40%
of the total grade respectively. The formative assessment consists of six components
corresponding to key stages of the project development process, including concept
development, design planning, prototype implementation, iterative refinement, testing and
evaluation, and reflective learning. These assessments are conducted continuously through
instructor feedback, group discussions, and prototype reviews. Feedback generated at each
stage provides students with clear and actionable directions for improvement. Drawing on
iterative, multi-source feedback, students continuously refine their design solutions by revising
concepts, improving technical implementation, and enhancing user interaction. The final
project outcome constitutes the summative assessment component. This evaluation approach
not only examines the quality of the final game product but also assesses students’
engagement in design iteration, problem-solving, and critical reflection throughout the
development process.

The assessment methods integrate instructor evaluation, peer assessment, and self-
assessment, forming a multi-source feedback mechanism that enhances transparency and
fairness in the evaluation process. This assessment structure encourages students to reflect
on teamwork processes and individual contributions, thereby promoting the development of
communication skills, collaboration, and a sense of responsibility (Nortcliffe et al., 2022), which
are also the core competencies emphasized in the CDIO framework.

MODEL IMPLEMENTATION AND REFLECTION

This course was part of the Integrated Product Design program within the Art and Technology
major at the Communication University of China Nanjing, and is a compulsory module for
fourth-year students in the same major. The implementation of this course was approved by
the university’ s ethics review committee. All participating students were fully informed about
the course and research procedures and participated voluntarily, with the right to withdraw at
any time.

The course includes about twelve weeks of classroom instruction followed by four weeks of
independent study. The experimental class used in this research is a naturally formed cohort,
ensuring the generalizability of the findings. All students were admitted through the standard
progression from general secondary education to higher education and had completed three
years of full-time undergraduate study prior to participating in the course. This relatively
homogeneous educational background provides a consistent basis for evaluating the
effectiveness of the teaching intervention. Based on the course implementation and student
interviews, this paper analyzed the progression of students' learning. The results show a clear
developmental pattern: students moved from initial unfamiliarity and uncertainty to increasing
engagement and adaptation, and ultimately to active exploration and creative production.
Throughout the project, they exhibited notable growth in learning, creativity, and overall design
competence.

In the early stages of the course, students showed low familiarity with the course content and
learning approach, accompanied by limited willingness to participate. This pattern was evident
both during the initial interdisciplinary lecture phase and at the beginning of the second-stage
project collaboration. Such phenomena are consistent with the characteristics of the initial
stage of the learning curve, which is marked by high uncertainty and low performance
(Anderson, 2005). As one student reflected to the question “How would you evaluate your
performance in this course?”:
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“At the beginning, | really did not adapt well to this learning approach. | did not know
what | was supposed to do, and the teacher did not give us very specific task
requirements.”

As the course progressed, students gradually developed an understanding of the course
structure and learning logic, and began to adjust their learning strategies more autonomously
by actively seeking information and engaging in discussions. As another student noted in the
same question:

“If 1 did not actively expand the knowledge needed for learning, it was hard to keep
up with the course and participate in group discussions, so | started to explore areas
| was interested in after class.”

This transition reflects a shift from externally regulated learning toward internalized motivation,
aligning with self-determination theory (Deci & Ryan, 2013), and also resonates with Rogers
(2003)" diffusion of innovations model, which describes the progression from resistance to
acceptance.

In terms of teamwork, the quality of group collaboration improved markedly following
adjustments to grouping strategies and assessment mechanisms. In the early phase, some
groups experienced unclear task allocation and uneven participation, with one student stating:

“At the beginning, the group organization was quite chaotic, and some group
members did not really participate.”

After the introduction of peer assessment and rotating leadership roles, students’ sense of
responsibility and willingness to communicate increased significantly. As one student
explained in question “To what extent did group-based learning in this course contribute to
your personal and professional development?”:

“I became clearer about which part | was responsible for and more willing to join
discussions, and | also realized the importance of teamwork.”

These changes support team learning theory, which emphasizes the role of feedback and
accountability in effective collaboration (Senge & others, 1990), and also indicate the
development of students’ self-regulated learning abilities (Zimmerman, 2002).

Students also improved in time management and learning organization. Early in the course,
they lacked systematic planning and often relied on last-minute work. Through iterative project
tasks and continuous feedback, they gradually formed more efficient working habits,
consistent with habit formation theory and evidence that project-based learning strengthens
self-management (Lally et al., 2010).

Regarding the development of students’ personal competence and creativity, students
gradually developed more effective learning habits, interdisciplinary ways of thinking, and
authentic project-based experience. Students reported a shift from “rushing to complete
tasks close to the deadline” to “breaking tasks down, setting schedules, and continuously
reflecting and adjusting during the process,” highlighting the positive role of project-based
learning in fostering time management and self-management skills (Lally et al., 2010). At the
same time, students demonstrated the ability to transfer and integrate interdisciplinary
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knowledge in their design practice. As one student remarked in the question “What do you
think you gained from participating in this course?”:

“Memory is not only a personal experience but can also be understood at social
and cultural levels.” which was subsequently translated into design decisions, such
that “design was no longer just about making something visually appealing.”

This process illustrates the core value of project-based learning under the CDIO framework,
where repeated cycles of conceiving, designing, implementing, and operating promote
originality and integrated competence through authentic learning experiences.

QUESTIONNAIRE RESULTS AND CONCLUSION

The post-course questionnaire employed a six-point Likert scale for measurement and
analysis. To minimise response bias and enhance data reliability and validity, several items
were randomly designed as reverse-scored questions, and some statements were
intentionally phrased in reverse to reduce mechanical responding and encourage more careful
responses. The scale ranged from 1 (strongly disagree) to 6 (strongly agree).

All 36 student questionnaires were returned and considered valid for analysis. The result of
questionnaire see Table 1 shows that students responded very positively to the experimental
course. Most expressed strong satisfaction with the teaching quality, course structure, learning
experience, and instructional organization, noting that the content was clear, well-structured,
and engaging, and that the overall experience surpassed previous courses. In self-
assessments, students widely recognized the course's impact on enhancing creativity, critical
thinking, and interdisciplinary understanding, viewing the design of the module as both
innovative and practical in supporting their overall development. Although the questionnaire
revealed some differences in perceived challenge, autonomy, and gains in reflection and
communication, these variations were largely linked to individual learning styles rather than
negative evaluations. Overall, students affirmed the high quality of the course and its positive,
lasting influence on creative design thinking and comprehensive competence.

Table 1. The table of the mean values of each category in the questionnaire

Category Mean Value N Mean Value Std
Teaching on the course 36 5.24 0.63
Learning opportunities 36 5.16 0.50
Assessment and feedback 36 5.10 0.85
Organization and management 36 4.81 0.89
Student voice 36 517 0.78
Personal development 36 5.43 0.66
Overall satisfaction 36 5.06 1.1

Employability and skills 36 4.86 1.1

Post-course student questionnaires and in-class observations indicate that the experimental
course successfully established a coherent teaching framework suited to the Chinese
educational context. By integrating interdisciplinary knowledge development with real-world
projects, the curriculum effectively enhanced students’ interdisciplinary thinking, collaborative
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awareness, practical project experience, and reflective abilities as key components of
comprehensive talent development.

The strong alignment between the theoretical framework and empirical evidence further
supports the feasibility of localizing international design education paradigms in China. The
study also confirms that the CDIO framework, originally developed for engineering education,
can be successfully extended to design education, offering valuable support for innovation in
contemporary higher education.

Overall, this research offers an innovation-driven pathway for advancing the reform and
modernization of design education in China and contributes valuable insights into how
international educational theories can be adapted and expanded across different cultural
contexts.
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