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ABSTRACT 

This study employed a case study with a convergent parallel mixed research design, 

integrating quantitative data from questionnaires and CRAT conducted within an 

experimental setting with qualitative insights derived from rubric-based content 

analysis of students’ mind map usage. The study integrates Edward de Bono’s TEC 

framework to scaffold structured thinking. Although existing literature emphasizes the 

importance of innovative thinking in addressing complex problems, limited research 

has examined how structured thinking tools can be systematically integrated into 

vocational education to cultivate such abilities. This research selects 60 students from 

the School of Art and Design of Ningxia Vocational and Technical College in China as 

the research sample and divides equally into experimental and control groups. An eight-

week intervention with the experimental group explores the role and specific impact of 

six thinking tools (mind map, circle map, bubble map, double bubble map, tree map and 

bridge map) on the cultivation of students' thinking ability. The research integrates the 

Chinese Remote Association Test (CRAT) data, questionnaire feedback and students 

completed assignments based on six thinking tools and uses quantitative and qualitative 

analysis methods to deeply explore the role of different thinking tools in promoting 

students' innovative thinking development. The results show that the teaching 

application of the six thinking tools significantly improves students' thinking ability in 

multiple dimensions, especially in divergent thinking (p<0.001), imaginative thinking, 

critical thinking and intuitive thinking. It is worth noting that different thinking tools 

have a positive impact on the development of students' thinking ability during the 

intervention process. Among them, the thinking tool teaching model combined with 

group cooperative learning further improves students' thinking performance. 

Experimental data show that compared with assignments completed independently by 

individuals, assignments completed by group cooperation show higher quality in terms 

of logical clarity, innovation, and problem-solving ability, highlighting the synergistic 

effect of thinking tools in teamwork. In addition, survey data show that students have 

consistent positive emotional tendencies in their experience of using the six thinking 

tools, with no negative emotional feedback. 93% of the students said that they will 

continue to use these tools in academic research and practical applications in the future 

to optimize cognitive processes and improve problem-solving efficiency. This study not 

only further verifies the wide applicability of thinking tools in educational practice, but 

also provides empirical evidence for future curriculum design, teaching method 

innovation, and thinking training, and has important educational practice value. 

 

 

 

 

  



 

v 

ACKNOWLEDGEMENT 

From the beginning of my doctoral research to the completion of this dissertation, it has 

been a journey filled with challenges, exploration, and growth. I would like to express 

my heartfelt gratitude to all those who have provided me with support and assistance 

along the way. 

Firstly, I sincerely appreciate and thank my supervisors, Dr Geethanjali Narayanan and 

Dr Sheikha Majid, gave me careful guidance and selfless help. The two supervisors 

have given me great help and inspiration in controlling the direction of scientific 

research and polishing the details of thesis writing. 

Second, I would like to express my special thanks to my family, especially my parents, 

who have always been my strongest support, giving me unlimited understanding and 

support, allowing me to focus on PhD studying.  

Finally, thanks to my friend, when I was under great pressure in scientific research, they 

encouragement and companionship kept me motivated to move forward.  

Now that the thesis is finished, I look back on this academic journey, which was full of 

challenges but also very rewarding. I would like to thank everyone who helped me along 

the way! 

 

 

  



 

vi 

TABLE OF CONTENTS 

Page 

CONFIRMATION BY PANEL OF EXAMINERS ii 

AUTHOR’S DECLARATION iii 

ABSTRACT  iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENTS vi 

LIST OF TABLES xii 

LIST OF FIGURES xv 

LIST OF ABBREVIATIONS xix 

 

CHAPTER 1: INTRODUCTION 1 

1.1 Foreword 1 

1.2 Background of Research 3 

1.2.1 The General Situation of Vocational Education in China 3 

1.2.2 Overview of the Ningxia Hui Autonomous Region 6 

1.2.3 Importance of Thinking Skills 9 

1.3 Problem Statement 13 

1.4 Research Objectives 16 

1.5 Research Question 16 

1.6 Significance of Research 17 

1.7 Scope of Study 18 

1.8 Definitions of Terms 20 

1.8.1 Innovative Thinking 20 

1.8.2 Higher Vocational Students 22 

1.8.3 Cooperative Learning 23 

1.9 Limitation of Research 25 

1.10 Summary 26 

 

CHAPTER 2: LITERATURE REVIEW 27 

2.1 Introduction 27 



 

1 

CHAPTER 1 

INTRODUCTION 

1.1 Foreword 

In the era of globalization and rapid technological development, innovation-

driven development has become a core strategy for promoting economic and social 

progress. 

Generally, innovation is regarded as the primary productive force, which is 

immeasurable important to China’s long-term development, enhancement of 

competitiveness, and consolidation of its international position. With innovation, it 

reflects the fundamental transformation of the economic growth model, which further 

demonstrates the scientific and technological progress of China. According to Liu 

(2014), with further innovation capabilities to be established, the core competitiveness 

of China is enhanced in the future.  

In recent years, the Chinese government has deeply recognized the central role 

of innovation in the country’s overall development. Accordingly, the focus for 

innovation has gradually intensified. A series of long-term science and technology 

innovation plans have been developed by the government, which clearly define the 

goals and pathways for innovation-driven development. To promote innovation, policy 

support has been delivered, including increased investment in research and 

development, optimization of the innovation environment, and the improvement of the 

intellectual property protection system, among other multidimensional measures. These 

efforts are aimed at providing strong institutional guarantees and resource support for 

innovation activities. At the same time, financial support for technological innovation 

has been increased, with a focus on promoting science and technology projects and 

facilitating the transformation of scientific achievements. With the policy support and 

reinforcement, it further fostered a strong innovation atmosphere across society, which 

stimulated innovation vitality in various fields.  

The construction of China’s innovation system began in the late 1990s. In 1998, 

the country introduced the Knowledge Innovation Project, and by the end of the decade, 

the national innovation system was proposed. Under the system, there are five major 

components, being the knowledge innovation system led by universities and research 


