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ABSTRACT: This study analyses the use of new quality productivity theory in higher education management and develops a
framework called the "multi-dimensional collaborative innovation management model™ to tackle the challenges of globalisation and
information technology. This concept combines the three dimensions of scientific and technological innovation, management
innovation, and system innovation to promote effective resource allocation, improve educational quality and efficiency, and increase
the education system's adaptability. This study uses mixed-methods research to verify the model's effectiveness in practical
educational management as well as to present fresh theoretical perspectives and practical tactics for cultivating high-qualified talents
who will satisfy the needs of future society.
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INTRODUCTION

In today's fast-changing globalisation and information age, higher education, as the primary driver of societal progress, faces
tremendous problems and opportunities. Globalisation has not only dramatically expanded the boundaries of education and
promoted the global flow of knowledge, but it has also had a considerable impact on education's management mode, quality, and
innovation ability, as well as raised higher education standards.

The notion of new quality productive forces emphasises the central role of knowledge, information, technology, and innovation
while also providing a new source of power for modern economic activity. This theory's proposal represents a significant shift in
our understanding of traditional production forces, and its gradual application to the reform and innovation of higher education
administration has demonstrated significant application potential. Some universities, for example, have considerably improved
management efficiency and educational quality by implementing intelligent management systems and big data analytics.

Although the new quality productivity has promising prospects in education management, determining how to effectively apply
its theories and methods to address challenges such as resource allocation efficiency, education quality improvement, and innovation
ability enhancement remains an urgent problem. The goal of this study is to investigate the application and practical importance of
new quality productivity in higher education management, as well as to develop a "multi-dimensional collaborative innovation
management model" that satisfies the needs of the new period. This model not only provides a new theoretical perspective and
framework for educational management, but it also provides innovative management strategies and methods at the practical level,
with the goal of improving management efficiency and education quality by incorporating new technologies and ideas, as well as
promoting education quality and university competitiveness. Furthermore, this study contributes to higher education's long-term
development by demonstrating how new quality productivity becomes a critical factor in encouraging higher education management
innovation.
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2. LITERATURE REVIEW

2.1 The theoretical foundation of new quality productivity.

The theory of new-quality productivity has been extensively researched and used in the field of educational management. Sebayang
(2005) stresses the theory's potential for fostering educational equity and boosting educational quality. Wolf (2002) discussed how
to improve learning efficiency by upgrading the learning platform and tools through technological innovations. laquinto (2014)
focuses on management innovation and addresses management process and organisational structure innovation using the new quality
productivity theory to increase the operational efficiency of educational institutions. The new qualitative productivity theory not
only redefines productivity but also emphasises the significance of improving innovation, knowledge, technology, and human
resources to drive productivity development. According to Zhu Dapeng et al. (2017), the key obstacles facing research on new
quality productivity are confusing concept formulation, insufficient theoretical building, and insufficient effectiveness of measuring
techniques.

2.2 The Current Situation and Challenges in Higher Education Management.

In the context of globalisation and information technology, higher education management has numerous issues, including an
outdated management model, growing demand for educational quality, and a lack of innovative capability. Huang (2019) stated that
educational management challenges include over-formalisation, a lack of flexibility, and a shortage of professional management
professionals. At the same time, Wu (2016) emphasises the issues of inappropriate personnel structures and insufficient course
management research in teaching management. Rodriguez Varela de Leon La Fuente & Galarza Lopez (2015) and Hysa (2014)
emphasised the need to increase management efficiency and social influence, with a focus on applying modern management theory
to education.

2.3 Research Progress on Education Management Innovation in Universities

In recent years, higher education institutions have begun to prioritise innovative management in order to address educational reform
needs. According to Qiao Lian Jianquan and Xin Liging (2015), educational innovation is primarily concerned with the development
of curricular systems, the optimisation of teaching methods, and evaluation mechanisms. Internationally, [Tnucenko & Ha3zapkeBuu
(2019) mentioned financial aid programme innovation and the competitive advantage of artificial intelligence, while Yoo et al.
(2016) researched Korean innovative schools that integrate system thinking and technology application. Liu Jiang et al. (2017)
conducted a comparison with Ryymin et al. (2018). Studies in 2018 have emphasised the importance of teacher education and
international collaboration in educational innovation.

2.4 Research Gaps and Future Research Directions

Although the new quality productivity theory offers a new viewpoint on educational management, there is still room for more
comprehensive application and analysis. A future study should look at how this idea might be used to build curricular systems,
innovate teaching methods, and improve educational evaluation systems. Furthermore, empirical research on the university
education management model based on new quality productivity is relatively limited, and this research should validate the model's
effectiveness and applicability through empirical analyses. The development of multidisciplinary cooperation mechanisms is also
an essential area for future research, and this research should look into ways to improve educational resource sharing, knowledge
complementarity, and innovation through collaboration.

3. RESEARCH METHODS

This study employs a mixed-methods research design (MMR) that combines quantitative and qualitative research methodologies to
thoroughly investigate the implementation and impact of new quality productivity in university education management.

3.1 Quantitative research design

The study sample included ten different types of higher education institutions, including comprehensive universities, polytechnic
colleges, and normal schools, to guarantee that the study findings were broadly applicable.
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Data is mostly acquired by analysing university annual reports, database statistics, and self-created questionnaires. The questionnaire
is designed around the fundamental measures of new quality productivity, which include scientific and technological innovation,
management innovation, and system innovation.

Data Analysis: this research used descriptive statistics, correlation analysis, and regression analysis with statistical software to assess
the relationship between new quality productivity elements and the efficiency and quality of educational management.

3.2 Qualitative Research Design

Preparation of an interview guide based on a literature analysis and quantitative research findings, with an emphasis on the
application and problems of scientific and technological innovation, management innovation, and system innovation in practical
educational management.

Interviewee selection: this research include managers, teachers, and students from the sample universities to ensure the acquisition
of in-depth thoughts and information from a variety of perspectives.

Interview process: this research conduct each interview using a semi-structured interview form, which lasts around 30 minutes. All
interviews are conducted with prior consent and audio recording for later analysis.

3.3 A discourse on validity and dependability

Triangle verification method: cross-checking findings from multiple data sources improves the reliability and validity of research
results by integrating quantitative data analysis results with qualitative interview insights.

Peer review: To enhance the study's transparency and credibility, specialists both inside and outside the research team receive the
initial findings and analysis process for comments.

Participant Verification: After the interview, this research will distribute the summary and preliminary analysis results to the
participants to verify the accuracy of the information and the reasonableness of the interpretation.

4. RESULTS AND DISCUSSION

Figure 1: Comparison of level innovation activities in
colleges and universities
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Figure 1 shows that management innovation scored highly in the majority of colleges and universities, indicating that innovative
measures in the management process and structure are extensively implemented. In contrast, the scores for technological and
institutional innovations are more evenly spread, indicating major disparities in investment and priority in these areas.

IJSSHMR, VVolume 03 Issue 05 May 2024 WwWw.ijsshmr.com Page 473



http://www.ijsshmr.com/

Building College Education Management in the New Era: Theoretical Discussion and Model Construction Based
on New Quality Productivity

Figure 2. The Relationship between innovation
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Figure 2 demonstrates a significant positive link between scientific and technical innovation and educational management efficiency
(r=10.78, p < 0.01). Every ten-point increase in the score of scientific and technical innovation improves educational management
efficiency by roughly 5%. This trend is more significant in universities, with scores of more than 50 points in scientific and
technological innovation, demonstrating the importance of high-level scientific and technological innovation in optimising
management processes and improving efficiency.

Figure 3 Impact trend of innovation activities on education quality
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Figure 3 clearly indicates the tremendous improvement in educational quality over the last five years as a result of increased
scientific and technological innovation, as well as managerial innovation. Universities with better management innovation scores
(more than 75) improved by an average of 25% compared to those with less than 50 (15%). This trend emphasises the importance
of management innovation in increasing educational quality, particularly process optimisation and decision-making efficiency.

Further regression analysis confirmed the efficacy of the "multi-dimensional collaborative innovation management model."
Scientific and technological innovation (B =0.35, p < 0.05) and management innovation ( =0.40, p < 0.01) had significant beneficial
effects on educational management efficiency. Institutional innovation also had a favourable effect (B =0.25, p < 0.1), albeit to a
lesser extent. This finding not only confirms the model's theoretical framework but also emphasises the practical importance of
incorporating multidimensional innovation into higher education management.

4.1 Development of a theoretical framework for new quality productivity and its application to educational management
innovation.

The theoretical foundation of the new quality-producing forces incorporates theoretical advances from economics, management
science, information science, and other fields, resulting in a multidimensional and interdisciplinary theoretical framework. The
paradigm views knowledge and information as key components of production, emphasising the importance of innovation capacity
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in driving productivity development. In the specific application of educational management, the theoretical framework is developed
into the following essential dimensions: :

The knowledge innovation dimension is concerned with the development of educational content and instructional techniques, as
well as the promotion of new technologies to improve knowledge generation, dissemination, and application.. For example,
leveraging interactive platforms and simulation technology to improve the learning experience and outcomes.

The technology innovation dimension focuses on the application of emerging technologies (such as artificial intelligence, blockchain,
and so on) to optimise the structure and function of the school management system, thereby improving educational quality and
operational efficiency.

Management innovation dimension: apply modern management theory and practice (e.g., agile management, lean management, big
data analysis) to improve educational organisations' operational efficiency and scientific decision-making. This includes optimising
resource allocation, streamlining management processes, and improving decision quality using data-driven decision support tools.
System innovation dimension: investigate the optimisation and adjustment of education policies and systems so that they can better
satisfy the demand for new, productive forces while also promoting fair and high-quality educational development. This includes
developing regulatory standards to foster innovation and technology use, as well as offering financial assistance and incentives.
Through the development and application of these dimensions, the new quality productivity theory not only provides a new
perspective for education management in colleges and universities, but it also promotes the overall improvement of education quality
and efficiency, as well as ensuring that the education system can adapt to the rapidly changing external and internal environments.
For example, in the realm of institutional innovation, a university not only increases the openness and security of data processing
by using a blockchain-based student record management system, but it also optimises the student service and management processes.
In terms of management innovation, another university has implemented an agile management strategy that, through rapid iteration
and feedback loops, significantly reduces the time from planning to implementation of new education projects while also improving
management response speed and flexibility.

Based on the theoretical foundation of new quality productivity, this research can construct a more complex and comprehensive
education management innovation theory model—aa multi-level collaborative innovation model. The model can be multi-level and
multi-dimensional, with specifics such as macro-level (policy and system innovation), support for education innovation, and
technology application policy frameworks, including regulations, standards, financial support, and so on. At the meso level
(organisational and management innovation), educational institutions use innovations like organisational structure optimisation and
management process reengineering to improve organisational efficiency and reaction time. At the micro level (teaching and
technological innovation), in educational teaching practice, investigate innovative teaching methods and technology applications
such as blended learning, personalised learning path design, and so on.

macro level

(Policy, system)

The micro level At the middle level

(Organization, management)

(Teaching, technology)

4.2 Development of a university education management innovation model based on new quality productivity theory.

In this work, this research developed an innovative model for college education management based on the principle of new quality
productivity. This model considers the interaction of scientific and technological innovation (T), management innovation (M), and
institutional innovation (P), and investigates how these innovative activities influence school management efficiency (E) and
educational quality (Q). Model building is based on the following assumptions:

Basic assumption:
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1. Interactive hypothesis: Scientific and technical innovation, management innovation, and system innovation all contribute to and
interact with university education management.
2. Nonlinear influence hypothesis: the impact of innovation activities on the efficiency and quality of education management is
nonlinear, with a threshold effect, which means that once innovation activities reach a certain level, their positive impact on
education management accelerates growth.
3. Dynamic adjustment hypothesis: Universities can shift the focus of their innovative efforts and resource allocation in response to
changes in the external environment and internal conditions.
Model Variable Definition:
Independent Variable:
T (scientific and technological innovation): the level of scientific and technological innovation activities, such as the introduction
and implementation of new educational technology.
M (management innovation): the level of management innovation activity, which includes the development of new management
processes, organisational structures, and decision-making procedures.
P (institutional innovation): the intensity of institutional innovation activities, such as the updating of educational policies,
regulations and standards.
Dependent Variables:
E (efficiency of education management): the efficiency of education management measured by the student to teacher ratio,
administrative expenditure ratio and other indicators.
Q (Quality of Education): The graduation rate, employment rate, student happiness, and other measures used to assess educational
quality.
Model Expression Construction:
We employed logarithmic functions to replicate the nonlinear impacts of innovative activity, based on the assumptions made above,
and created the following model expressions:
E =log(1 + aT?+ bM?+ cP?)
Q =log(1 + aT?+ bM?+ cP?)

We denote the influence coefficients of scientific and technological innovation, management innovation, and system innovation on
education management efficiency (E), and education quality (Q), respectively, as (a), (b), and (c). The square root of the logarithmic
function signifies a nonlinear relationship in which a certain degree of innovation activity intensification results in an acceleration
of quality or efficiency improvement.
Empirical evidence indicates that:
To validate the efficacy of the aforementioned model, it is recommended to analyse the effects of technological innovation,
management innovation, and system innovation on the efficiency and quality of educational management using the structural
equation model (SEM). The present analysis will aid in validating the nonlinear effects and interaction hypotheses, as outlined
below:

E=BIT+B2M+B3P+¢

O=yIT+y2M~+y3P+u

Among them,Bi andyi (i=1,2,3) represent the influence strength of scientific and technological innovation, management innovation
and system innovation on education management efficiency and education quality, respectively, and € and p are error terms.
Python Simulation and analysis
To further understand the dynamic effects of the model, the following Python code is used to simulate the impact of changes in the
intensity of technological innovation on the efficiency and quality of educational management:

import numpy as np

import matplotlib.pyplot as plt

def model_effect(T, M, P, a, b, c):

E=np.log(l+a*T**2+h* M**2 + c * P**2)

Q=np.log(l +a*T**2+b*M**2 + ¢ *P**2)
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return E, Q

a,b,c=0.5,0.3,0.2 #Impact coefficients

T_range = np.linspace(0, 10, 100) # Range of T values

M,P=5,5 # Fixed values for M and P

E, Q = model_effect(T_range, M, P, a, b, c)

plt.figure(figsize=(12, 6))

plt.subplot(1, 2, 1)

plt. Plot (T_range, E, label="Education management efficiency (E)")

plt. Title (‘relationship between intensity of technological innovation and efficiency of education management')

plt.xlabel (‘Strength of scientific and technological innovation (T)")

plt.ylabel ('Education management efficiency (E)")

plt.legend()

plt.subplot(1, 2, 2)

plt. Plot (T_range, Q, label="Quality of education (Q)")

plt. Title (‘relationship between intensity of technological innovation and quality of education’)

plt.xlabel ('Strength of scientific and technological innovation (T)")

plt.ylabel ('Education quality (Q)")

plt.legend()

plt.tight_layout()

plt.show()
This simulation allows us to examine how an increase in the intensity of scientific and technological innovation impacts the
efficiency and quality of educational management, offering an intuitive way to validate the theoretical model. this research assume
that the intensity of management and institutional innovation remains constant in this simulation analysis, but this research vary the
intensity of scientific and technological innovation to examine its impact on the efficiency and quality of educational management.
By varying the values of the parameters (a, b, and c), this research can investigate the effect of changes in the relative importance
of various innovation activities on the efficiency and quality of educational management. The empirical analysis of this study not
only shows the application potential of the new quality productivity theory in modern university education management but also
how to effectively improve education quality and management efficiency through the combination of science and technology,
management, and system innovation through the implementation of the "multi-dimensional collaborative innovation management
model." This combination of theory and experience offers a clear innovation framework for other colleges, with the potential to be
applied to a broader environment.

5. CONCLUSION

In this work, this research examined its application in higher education management based on the new quality productivity theory
and effectively built a "multi-dimensional collaborative innovation management model." This report uses a mixed-methods research
methodology to verify the model's practical utility in increasing education management efficiency and quality. The specific results
are as follows:

Positive effects of scientific and technological innovation: The introduction of advanced educational technologies (such as Al and
big data analysis) has significantly improved educational resource allocation efficiency and quality, as well as educational
management accuracy and efficiency.

The significance of management innovation: management innovation, which includes the optimisation of management processes
and structures as well as the implementation of agile and lean management methodologies, has a clear impact on enhancing
management efficiency and the ability to respond to external changes.

Institutional innovation plays a supportive role in educational innovation by updating education rules and regulations, which enables
the ongoing improvement of education quality and educational equity.
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This study's empirical analysis demonstrates that the theory of new quality productivity can not only provide a new theoretical
framework for university education management, but that the "multi-dimensional collaborative innovation management model" can
effectively promote educational innovation and improve the overall performance of the education system in practice. These findings
emphasise the necessity of integrating technology, management, and institutional innovation into modern school management
methods.

6. SUGGESTION

Based on the research findings, the study proposes the following recommendations to boost innovation and promote university
education management:

6.1 Strengthening the application of scientific and technological innovation: Universities should continue to invest in educational
technologies such as artificial intelligence, virtual reality, and big data analysis and use these technologies to improve the teaching
and management processes, particularly in the areas of personalised learning and learning achievement evaluation.

6.2 Optimise the management process: Adopt modern management theories and methodologies, such as agile management and lean
management, to not only optimise daily operations but also improve decision-making and increase the organisation's agility and
flexibility.

6.3 Update systems and policies: To effectively support and manage educational innovation activities, policymakers should update
key educational rules and regulations to reflect the evolution of educational innovation.

6.4 Promoting interdisciplinary cooperation: Encourage collaboration between universities, other educational institutions, and
companies to share resources, exchange creative ideas, and increase educational quality and management efficiency.

6.5 Cultivating Innovative Talents: To stimulate their innovative potential and practical ability, colleges and universities must
improve teacher and manager training by providing professional development opportunities, particularly in the use of educational
technology and innovative management strategies.

7. CONCLUSION

This study thoroughly explores and effectively verifies university education management in the new era from both theoretical and
practical perspectives, demonstrating the application potential and practical benefits of the new quality productivity theory in the
field of higher education. This study's "multi-dimensional collaborative innovation management model” not only enriches the
theoretical connotation of higher education management but also provides innovative ideas and effective strategies for educational
management practice, which is critical to promoting the modernization of education management and improving educational quality
and efficiency.
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