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Abstract: Project-centered courses have become increasingly popular in higher education 

institutions, providing opportunities for students to develop skills in project management, 

collaboration, and innovation. However, to achieve effective student innovation 

development, course teams need to possess dynamic capabilities that can continuously 

adapt to changing environmental conditions and create new opportunities for innovation. 

This paper proposes a framework to enhance the dynamic capabilities of project-centered 

course teams and discusses the mechanisms for student innovation development. The 

framework consists of four stages: (1) building awareness of dynamic capabilities, (2) 

developing a shared vision, (3) creating organizational structures and processes, and (4) 

fostering a learning culture. The mechanisms for student innovation development include: 

(1) providing access to resources and mentorship, (2) encouraging experimentation and 

risk-taking, (3) developing skills in design thinking and agility, and (4) fostering a mindset 

of continuous improvement. The paper concludes by discussing the implications of this 

framework for enhancing student innovation development in project-centered courses. 

1. Introduction 

Project-centered courses have gained popularity in higher education institutions as a means of 

providing students with hands-on experiences in project management, collaboration, and innovation. 

These courses follow an experiential learning approach that emphasizes the importance of learning 

through engagement in real-world projects [1-4]. Project-centered courses can be found in a variety 

of disciplines, including engineering, computer science, business, and design. 

The success of project-centered courses in developing student innovation and problem-solving 

skills depends on the capabilities of the course teams that oversee them. Dynamic capabilities are 

essential for course teams to continuously adapt to changing environmental conditions and create 

new opportunities for innovation [2]. However, many course teams lack the necessary dynamic 
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capabilities to effectively manage project-centered courses [5-7]. Therefore, there is a need to 

enhance the dynamic capabilities of project-centered course teams to maximize the benefits of these 

courses for student innovation development. 

This paper proposes a framework to enhance the dynamic capabilities of project-centered course 

teams and discusses the mechanisms for student innovation development within project-centered 

courses. The framework consists of four stages: building awareness of dynamic capabilities, 

developing a shared vision, creating organizational structures and processes, and fostering a 

learning culture. The mechanisms for student innovation development include: providing access to 

resources and mentorship, encouraging experimentation and risk-taking, developing skills in design 

thinking and agility, and fostering a mindset of continuous improvement [8-10]. 

This paper is organized as follows. Section 2 provides a review of the literature on 

project-centered courses, dynamic capabilities, and innovation development. Section 3 presents the 

framework for enhancing the dynamic capabilities of project-centered course teams, while Section 4 

discusses the mechanisms for student innovation development. Section 5 concludes the paper and 

provides recommendations for future research. 

2. Literature Review 

2.1. Project-Centered Courses 

Project-centered courses are courses that emphasize the development of practical skills through 

engagement in real-world projects [11-13]. These courses are designed to provide students with 

opportunities to work on projects that mimic real-world scenarios, providing them with the 

opportunity to apply the knowledge they have learned in the classroom to practical problems [14]. 

Project-centered courses are often interdisciplinary and involve teams of students working on 

projects that require collaboration and communication. 

Project-centered courses have been found to be effective in improving student learning outcomes, 

especially in developing problem-solving, critical thinking, and communication skills [15]. In 

addition, students who take project-centered courses have been found to be more engaged and 

motivated compared to those who take traditional lecture-based courses [16-17]. 

2.2. Dynamic Capabilities 

Dynamic capabilities refer to a firm’s ability to adapt to changing environmental conditions and 

create new opportunities for innovation [18]. Dynamic capabilities can be categorized into three 

types: sensing, seizing, and transforming [19]. Sensing capabilities refer to the ability to identify 

and interpret changes in the environment. Seizing capabilities refer to the ability to take advantage 

of new opportunities created by changes in the environment. Transforming capabilities refer to the 

ability to change the internal structures and processes of an organization to adapt to changes in the 

environment. 

Dynamic capabilities are critical for firms to succeed in dynamic and uncertain environments 

[20]. In the context of education, dynamic capabilities are essential for course teams to effectively 

manage project-centered courses and seize opportunities for student innovation development. 

2.3. Innovation Development 

Innovation development refers to the process of creating new ideas, products, or services that 

provide value to stakeholders [21]. Innovation development is an essential aspect of 

project-centered courses, as these courses provide opportunities for students to develop skills in 
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innovation and entrepreneurship. The innovation development process can be divided into four 

stages: (1) idea generation, (2) problem definition, (3) prototype development, and (4) market 

testing [22]. Effective innovation development requires a supportive environment that fosters 

creativity and experimentation. 

While project-centered courses have been found to be effective in developing student innovation 

skills, there is a need for course teams to enhance their dynamic capabilities to maximize the 

benefits of these courses for student innovation development. 

3. Framework for Enhancing Dynamic Capabilities of Project-Centered Course Teams 

The framework for enhancing the dynamic capabilities of project-centered course teams consists 

of four stages, as shown in Table 1. 

Table 1: Four stages of the framework  

Number Content 

Stage 1 building awareness of dynamic capabilities 

Stage 2 developing a shared vision 

Stage 3 creating organizational structures and processes, 

Stage 4 fostering a learning culture 

These four stages are discussed in detail below. 

Stage 1: Building Awareness of Dynamic Capabilities 

The first stage of the framework is building awareness of dynamic capabilities among course 

teams. Course teams need to understand the importance of dynamic capabilities and the role they 

play in managing project-centered courses effectively. This stage involves educating course teams 

on the concept of dynamic capabilities and how they can be applied to project-centered courses. 

This can be achieved through workshops, seminars, and training sessions. 

Stage 2: Developing a Shared Vision 

The second stage of the framework is developing a shared vision among course teams. A shared 

vision is essential for aligning the goals and aspirations of course teams and creating a sense of 

purpose. This stage involves developing a shared understanding of the role of project-centered 

courses in developing student innovation skills and a shared vision for how project-centered courses 

can achieve this goal. This can be achieved through collaborative visioning workshops that involve 

all stakeholders, including faculty, students, and industry partners. 

Stage 3: Creating Organizational Structures and Processes 

The third stage of the framework is creating organizational structures and processes that support 

the development of dynamic capabilities among course teams. Organizational structures and 

processes can include team composition, communication channels, decision-making processes, and 

resource allocation. This stage involves creating structures and processes that support the 

development of sensing, seizing, and transforming capabilities within course teams. This can be 

achieved through the development of flexible organizational structures that allow for rapid 

adaptation to changing environmental conditions, the creation of cross-functional communication 

channels that facilitate collaboration and knowledge-sharing, and the establishment of 

decision-making processes that encourage experimentation and risk-taking. 

Stage 4: Fostering a Learning Culture 

The fourth stage of the framework is fostering a learning culture among course teams. A learning 

culture is one that encourages continuous improvement and enhances the capabilities of individuals 

and teams. This stage involves creating a culture that supports experimentation and risk-taking, 

fosters creativity and innovation, and encourages learning and development. This can be achieved 
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through the development of learning communities where individuals can share ideas and knowledge, 

the provision of access to resources and mentorship, and the establishment of processes that 

facilitate continuous improvement. 

4. Mechanisms for Student Innovation Development 

The mechanisms for student innovation development within project-centered courses are closely 

linked to the four stages of the framework for enhancing the dynamic capabilities of course teams. 

The mechanism can be divided into four aspects, as shown in Table 2. 

Table 2: Four mechanisms for student innovation development 

Number Content 

Mechanism 1 providing access to resources and mentorship 

Mechanism 2 encouraging experimentation and risk-taking 

Mechanism 3 developing skills in design thinking and agility 

Mechanism 4 fostering a mindset of continuous improvement 

These four mechanisms are discussed in detail below. 

Mechanism 1: Providing Access to Resources and Mentorship 

Providing access to resources and mentorship is essential for fostering student innovation 

development within project-centered courses. This mechanism involves ensuring that students have 

access to the necessary resources, including funding, equipment, and technology, to develop their 

ideas. In addition, mentorship is essential for providing students with guidance and support 

throughout the innovation development process. This can be achieved through the establishment of 

partnerships with industry, government, and community organizations, as well as the provision of 

specialized training and mentorship programs. 

Mechanism 2: Encouraging Experimentation and Risk-Taking 

Encouraging experimentation and risk-taking is essential for fostering student innovation 

development within project-centered courses. This mechanism involves creating an environment 

that encourages students to experiment with new ideas and take risks. It also involves providing 

students with the freedom to fail and learn from their failures. This can be achieved through the 

establishment of safe spaces where students can experiment and take risks without fear of failure, as 

well as the development of a supportive culture that encourages risk-taking and experimentation. 

Mechanism 3: Developing Skills in Design Thinking and Agility 

Developing skills in design thinking and agility is essential for fostering student innovation 

development within project-centered courses. This mechanism involves developing students’ 

abilities to think creatively and design solutions to complex problems. It also involves developing 

students’ ability to adapt to changing environmental conditions and respond to new opportunities. 

This can be achieved through the inclusion of design thinking and agility training in 

project-centered courses, as well as the provision of mentorship and coaching in these areas. 

Mechanism 4: Fostering a Mindset of Continuous Improvement 

Fostering a mindset of continuous improvement is essential for fostering student innovation 

development within project-centered courses. This mechanism involves creating a culture of 

continuous improvement that encourages students to reflect on their experiences and learn from 

their mistakes. It also involves creating a culture that values feedback and encourages students to 

seek out feedback from peers, mentors, and experts. This can be achieved through the establishment 

of processes that facilitate feedback and reflection, as well as the provision of training and 

mentorship in these areas. 
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5. Conclusion 

Project-centered courses have become an increasingly popular means of providing students with 

hands-on experiences in project management, collaboration, and innovation. However, to maximize 

the benefits of these courses for student innovation development, course teams need to possess 

dynamic capabilities that can continuously adapt to changing environmental conditions and create 

new opportunities for innovation. This paper proposed a framework to enhance the dynamic 

capabilities of project-centered course teams and discussed the mechanisms for student innovation 

development within project-centered courses. The framework consists of four stages: building 

awareness of dynamic capabilities, developing a shared vision, creating organizational structures 

and processes, and fostering a learning culture. The mechanisms for student innovation 

development include: providing access to resources and mentorship, encouraging experimentation 

and risk-taking, developing skills in design thinking and agility, and fostering a mindset of 

continuous improvement. By implementing this framework, course teams can enhance their 

dynamic capabilities and create a supportive environment that fosters student innovation 

development in project-centered courses. 
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