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Abstract: This study examines the role of strategic educational 

management in sustaining university-industry partnerships in Science, 

Technology, Engineering, and Mathematics (STEM) disciplines. A 

descriptive survey design was adopted, with the Faculty of Education, 

University of Nigeria, Nsukka, as the study area. The population 

comprised 298 academic staff, and since the population was manageable, 

no sampling was conducted. Four research questions were formulated to 

guide the study. The Strategic Educational Management and University-

Industry Partnership Questionnaire (SEMUIPQ) were developed as the 

instrument for data collection. The instrument was face-validated by three 

experts, two from the Educational Administration and Planning Unit, 

Department of Educational Foundations, and one from the Research, 

Measurement, and Evaluation Unit, Department of Science Education, all 

in the Faculty of Education, University of Nigeria, Nsukka, Enugu State, 

Nigeria. Reliability was established using Cronbach’s alpha method, 

yielding a coefficient of 0.85. Data were collected through direct 

administration of the questionnaire, and the decision rule was set at a mean 

benchmark of 2.50.  Mean and Standard Deviation was used to answered 

the research questions. The findings of the study revealed that strategic 

educational management enhances university-industry partnerships by 

aligning university curricula with industry demands and promoting 

research commercialization. Additionally, inadequate policy frameworks 

and weak institutional support hinder effective collaboration. Based on the 

findings of the study, it was recommended among others that universities 

should develop and implement dynamic policies to strengthen sustainable 

industry engagement. This study contributes to knowledge by 

emphasizing the critical role of strategic educational management in 

fostering long-term university-industry collaboration for the advancement 

of STEM education. 

 

Keywords: Strategic Educational Management, University-Industry 
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1. Introduction 

 

The collaboration between universities and industries has gained increasing recognition as a vital 

strategy for fostering sustainable development, particularly in the fields of science, technology, 

engineering, and mathematics. In an era where technological advancements are reshaping global 

economies, universities serve as hubs for knowledge creation, while industries drive the practical 

application of this knowledge to address real-world challenges. The partnership between universities 

and industries facilitates the exchange of expertise, enhances research and development initiatives, and 

promotes innovation for national and global competitiveness (Barnes and Pashby, 2020). Through these 

collaborations, universities contribute to the development of a skilled workforce, equipping students 

with practical knowledge that aligns with the evolving demands of the labour market (Perkmann and 

*Corresponding Author: Chukwuemeka Joseph Chukwu 



54                                                                                        Metall. Mater. Eng. Vol 31 (2) 2025 p. 53-67 

Salter, 2019). Interestingly, one of the major objectives of university-industry partnerships in science, 

technology, engineering, and mathematics disciplines is to bridge the gap between theoretical 

knowledge and industrial applications. This collaboration fosters knowledge transfer through joint 

research projects, technology incubation, and the establishment of industry-sponsored laboratories 

within universities (Ankrah and Al-Tabbaa, 2015). Furthermore, these partnerships enable students to 

engage in experiential learning opportunities such as internships, cooperative education programs, and 

hands-on training, which enhance their problem-solving skills and increase their employability (Bruneel, 

D’Este, and Salter, 2016). University-industry collaborations contribute to sustainable development by 

addressing critical global challenges such as renewable energy, climate change, artificial intelligence, 

and digital transformation. By working together, universities and industries can co-develop solutions 

that foster economic growth while minimizing environmental and social impacts (Galan-Muros and 

Davey, 2019). Governments and policymakers also play a vital role in facilitating these partnerships by 

establishing regulatory frameworks, providing financial incentives, and encouraging innovation-driven 

collaboration between academia and industry (Rothaermel, Agung, and Jiang, 2018). Despite the 

numerous benefits associated with university-industry partnerships, certain challenges hinder their 

effective implementation. Differences in institutional goals, intellectual property rights conflicts, and 

financial constraints often pose significant barriers to collaboration (Cunningham and Link, 2015). 

Additionally, universities may prioritize theoretical research, while industries seek immediate 

commercial applications, creating misalignment in expectations (Todeva, 2013). Overcoming these 

challenges requires strategic educational management approaches that foster mutual understanding, 

policy reforms, and long-term sustainability of partnerships. By developing structured frameworks for 

collaboration, universities and industries can maximize their contributions to knowledge creation, 

technological advancement, and societal development. 

Interestingly, sustainable development has become a fundamental principle guiding the transformation 

of universities education worldwide. The integration of sustainability into higher education is essential 

for fostering economic growth, environmental responsibility, and social equity. Moreso, universities 

play a critical role in equipping students with the knowledge, skills, and values needed to address global 

challenges such as climate change, poverty, inequality, and technological advancements (Sterling, 

2021). Hence, by embedding sustainable development principles into academic programs, research 

initiatives, and institutional policies, higher education institutions contribute to the long-term well-being 

of society and the environment (Leal Filho, 2020). One of the primary ways in which higher education 

promotes sustainable development is through curriculum innovation. Many universities have 

incorporated sustainability-focused courses and interdisciplinary programs that prepare students to 

tackle complex global issues. For instance, science, technology, engineering, and mathematics 

disciplines emphasize the development of sustainable technologies, energy efficiency solutions, and 

environmental conservation strategies (Tilbury, 2019). These academic programs ensure that graduates 

possess the necessary competencies to contribute to sustainable industries and policy development 

(Ramos, Caeiro, & Leal Filho, 2017). Research and innovation also play a crucial role in advancing 

sustainable development in higher education. Universities serve as centers for scientific research and 

technological advancements that drive economic and environmental sustainability. Collaborative 

research initiatives between academia, industry, and government agencies help develop solutions for 

sustainable energy, smart cities, and resource-efficient production systems (Wright & Horst, 2018). 

Additionally, university-industry partnerships contribute to sustainability by fostering knowledge 

transfer, entrepreneurship, and technological innovations that align with global development goals 

(Filho, Azul, & Brandli, 2021). 

Consequently, beyond teaching and research, universities implement sustainable campus management 

practices to reduce their environmental footprint. Many universities adopt green building designs, 

renewable energy sources, waste management strategies, and water conservation systems as part of their 

sustainability commitments (Cortese, 2016). These efforts not only promote environmental stewardship 

but also serve as living laboratories where students gain hands-on experience in sustainability practices 

(Stephens, Hernandez, & Roman, 2018). Despite the significant progress in integrating sustainability 

into higher education, several challenges persist. Limited funding, lack of institutional commitment, and 

resistance to change hinder the full adoption of sustainable development initiatives (Lozano, 2018). 

Additionally, achieving sustainability requires strong collaboration between universities, industries, and 

policymakers to ensure that higher education institutions align their strategies with global sustainability 

goals, such as the United Nations Sustainable Development Goals (SDGs) (United Nations, 2015). 
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However, sustainable development in higher education is essential for creating a more resilient and 

equitable society. Through universities curriculum reforms, research innovations, and sustainable 

campus operations, universities contribute to global sustainability efforts. However, achieving long-

term sustainability requires continuous investment, policy support, and interdisciplinary collaboration 

to maximize the impact of higher education institutions in addressing environmental, economic, and 

social challenges. 

 

2. Conceptualization 

 

University-Industry Partnership (UIP) refers to a structured collaboration between higher education 

institutions and industries aimed at fostering knowledge exchange, research development, and 

workforce preparedness. According to Perkmann and Walsh (2007), UIP involves cooperative activities 

such as joint research projects, consultancy services, and technology transfer, designed to link academic 

expertise with industrial innovation. Ankrah and Al-Tabbaa (2015) define UIP as an interactive 

relationship where universities contribute research expertise and skilled graduates, while industries 

provide funding, infrastructure, and real-world problem-solving opportunities. Operationally, UIP in 

this study refers to formal and informal collaborations between universities and industries that enhance 

STEM education by providing practical exposure, internship opportunities, and research funding for 

students and faculty members. It involves mechanisms such as curriculum co-design, shared laboratory 

facilities, and technology commercialization initiatives. UIP is closely linked to sustainable 

development in higher education, as effective partnerships ensure that academic institutions contribute 

to long-term economic and technological advancements. By aligning STEM curricula with industry 

needs, UIP supports the development of sustainable innovations, fosters employment-ready graduates, 

and enhances universities’ capacity to address global challenges through research and technological 

interventions. 

Sustainable development in higher education involves integrating environmental, economic, and social 

sustainability principles into teaching, research, and institutional policies. Tilbury (2011) defines 

sustainable development in higher education as a transformative approach where universities 

incorporate sustainability into curricula, campus operations, and community engagement to promote 

long-term societal well-being. Lozano et al. (2015) emphasize that sustainable development in higher 

education requires interdisciplinary learning, stakeholder collaboration, and institutional commitment 

to addressing global challenges such as climate change, resource management, and social equity. For 

the purpose of this study, sustainable development in higher education in this study refers to the 

structured incorporation of sustainability principles into STEM education through curriculum design, 

industry partnerships, and institutional policies that promote green technologies and responsible 

innovation. It encompasses research initiatives that align with sustainable development goals and 

pedagogical approaches that equip students with sustainability-driven problem-solving skills. 

Sustainable development in higher education is directly linked to educational management practices, as 

effective planning, leadership, and resource allocation are necessary for embedding sustainability 

principles into university operations. Strategic educational management ensures that partnerships with 

industries align with sustainability objectives, fostering innovation that contributes to long-term 

economic, environmental, and societal progress. 

Educational management practices refer to the strategies, policies, and administrative approaches used 

to enhance the effectiveness and efficiency of educational institutions. Bush (2003) defines educational 

management as the process of planning, organizing, and controlling resources to achieve institutional 

goals, particularly in higher education. According to Okumbe (2001), educational management practices 

involve decision-making processes that improve curriculum implementation, faculty development, and 

stakeholder engagement, ensuring that universities remain responsive to societal and industry needs. 

Operationally, educational management practices in this study refer to the structured management 

strategies employed by university administrators to integrate industry collaboration into STEM 

education. It includes mechanisms such as curriculum flexibility, research funding policies, industry 

advisory boards, and faculty development programs that strengthen university-industry linkages. 

Educational management practices are crucial for facilitating university-industry partnerships, as 

effective educational management ensures that STEM curricula remain dynamic, industry needs are 

incorporated into academic programs, and collaboration frameworks are well-structured. Through 

strategic leadership, universities can optimize university-industry partnerships to enhance innovation, 
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knowledge transfer, and sustainable development in STEM education. The study adopted Systems 

Theory as developed by Bertalanffy (1968) to provide a comprehensive framework for understanding 

the interconnected nature of institutions and their external environments. In the context of educational 

management, this theory underscores the importance of viewing universities as open systems that 

continuously interact with industries, government agencies, and society to achieve sustainability and 

institutional growth. Bertalanffy (1968) emphasizes that organizations function as interdependent units, 

where inputs, processes, outputs, and feedback mechanisms collectively shape efficiency, adaptability, 

and long-term effectiveness. Applying Systems Theory to educational management, universities must 

function dynamically, integrating industry collaborations as essential components of their structure. 

These partnerships serve as inputs that enhance curriculum development, research innovation, and 

practical skill acquisition in STEM disciplines. The transformation process within universities involves 

leveraging industry insights, funding, and technological advancements to produce graduates who meet 

evolving labor market demands. Feedback mechanisms, such as evaluation of industry-aligned programs 

and employer satisfaction surveys, ensure continuous improvement in educational practices. 

The relevance of Systems Theory to the present study lies in its ability to explain how university-industry 

partnerships function as interconnected subsystems that contribute to sustainable development in STEM 

education. Through viewing universities education as open systems, this study highlights the need for 

structured collaboration between universities and industries to ensure the continuous exchange of 

knowledge, resources, and technological advancements. The theory justifies why effective educational 

management practices must incorporate industry partnerships as a core component to sustain innovation 

and economic growth. Furthermore, Systems Theory also reinforces the necessity for universities to 

establish mechanisms for ongoing evaluation and adaptation, ensuring that STEM curricula remain 

relevant to the evolving demands of the global workforce. Thus, the theory provides a robust theoretical 

foundation for understanding the strategic integration of industry collaboration in educational 

management, emphasizing its role in fostering long-term sustainability and institutional efficiency in 

higher education. 

 

3. Literature Review 

 

Industry collaboration in STEM education has been widely explored in recent research, highlighting its 

impact on bridging theoretical knowledge with practical applications. Studies such as those conducted 

by Kamp (2020) and Perkmann et al. (2021) emphasize that university-industry partnerships contribute 

to curriculum enhancement, increased research funding, and real-world exposure through internships. 

While Kamp (2020) focuses on how engineering education has evolved due to industry engagement, 

Perkmann et al. (2021) analyze commercialization activities in STEM disciplines, noting that industry-

funded projects tend to emphasize immediate applicability. These findings align with the present study 

by reinforcing the need for structured collaboration that ensures knowledge transfer without 

compromising academic integrity. However, unlike these studies, the present research specifically 

explores how such collaborations influence sustainable development in higher education, a dimension 

that has been largely overlooked in prior works. Sustainability in university-industry partnerships 

remains a crucial subject of discourse, particularly concerning long-term job creation and technological 

advancement. Bruneel et al. (2020) argue that successful industry collaborations lead to sustained 

innovation ecosystems that drive employment growth and economic resilience. Similarly, Davey et al. 

(2021) highlight the need for policy frameworks that balance academic research with industry-driven 

innovations. While both studies acknowledge sustainability as a critical factor, Bruneel et al. (2020) 

focus more on economic outcomes, whereas Davey et al. (2021) emphasize the institutional challenges 

in aligning industry needs with academic objectives. This present study builds upon their work by not 

only identifying challenges but also proposing strategic management solutions tailored for STEM 

disciplines. Furthermore, unlike prior studies that often assess sustainability from a macroeconomic 

perspective; this study adopts an educational management approach to ensure long-term institutional 

alignment with industry objectives. Strategic educational management has been identified as a key driver 

in fostering effective university-industry collaborations. According to Galán-Muros and Davey (2019), 

universities with proactive leadership and structured policies tend to have stronger industry ties, leading 

to improved innovation and resource mobilization. Muscio and Vallanti (2022) further elaborate that 

leadership styles and governance structures significantly influence the effectiveness of university-

industry partnerships. While Galán-Muros and Davey (2019) provide a broad analysis of the factors 
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influencing university-industry engagement, Muscio and Vallanti (2022) focus on governance-related 

variables. This present study integrates both perspectives by examining how strategic leadership in 

educational institutions can drive policy reforms to sustain STEM-focused collaborations. Unlike 

previous research, this study places particular emphasis on the role of digital transformation in 

enhancing knowledge exchange, an area that has gained importance with the rise of artificial intelligence 

and virtual learning environments (Rodríguez-Soler et al., 2023). 

Policy interventions and best practices are essential for strengthening university-industry partnerships. 

Rothaermel et al. (2021) examine how government incentives, such as tax benefits and research grants, 

stimulate collaboration between universities and industries. Bozeman and Boardman (2022) explore 

different funding models that promote multi-stakeholder engagement, highlighting the role of public-

private partnerships. While both studies acknowledge the importance of financial incentives, 

Rothaermel et al. (2021) focus on policy-driven interventions, whereas Bozeman and Boardman (2022) 

analyze institutional funding mechanisms. The present study contributes to this discourse by assessing 

how universities can leverage strategic management practices to align with national innovation policies, 

ensuring that STEM education remains responsive to industry demands. Moreover, the study evaluates 

the sustainability of such policies in the context of developing economies, a perspective that is often 

underrepresented in existing literature. In comparison to existing theoretical perspectives, this study 

adopts Systems Theory (Bertalanffy, 1968) as a foundational framework, which views educational 

institutions as dynamic systems interacting with their environment. Unlike classical management 

theories that focus on hierarchical structures, Systems Theory emphasizes the interconnectivity between 

universities, industries, and policymakers. This aligns with studies by Etzkowitz and Zhou (2022), who 

advocate for the Triple Helix Model, which integrates academia, industry, and government in fostering 

innovation. While the Triple Helix Model provides a structured framework, it does not explicitly account 

for the internal management strategies of universities, which this present study aims to address. By 

applying Systems Theory, this research offers a more holistic understanding of how educational 

institutions can strategically manage industry collaborations to achieve sustainable development in 

STEM education. 

Strategic educational management plays a crucial role in fostering innovation by ensuring that higher 

education institutions, particularly in science, technology, engineering, and mathematics (STEM) 

disciplines, effectively coordinate resources, research initiatives, and industry collaborations. Applying 

Bertalanffy’s General Systems Theory (1968), which views organizations as interconnected systems, 

this study highlights the importance of structured management approaches in enhancing research 

productivity, knowledge commercialization, and curriculum development. Universities stand to benefit 

from well-defined strategies that facilitate faculty development, interdisciplinary research, and stronger 

ties with industries, ultimately improving the quality of education and research outputs. Students, as 

primary beneficiaries, will gain access to research opportunities, internships, and mentorship programs, 

which will equip them with relevant industry skills and prepare them for the evolving job market. 

Through strategic partnerships, universities can integrate real-world problem-solving into STEM 

education, fostering entrepreneurial mindsets and innovation-driven learning experiences. Industries 

will also benefit significantly, as stronger collaborations with academic institutions will provide a steady 

pipeline of skilled graduates, facilitate knowledge transfer, and enhance technological advancements 

that improve productivity and competitiveness. For policymakers and government agencies, this study 

provides critical insights into how strategic educational management can align higher education policies 

with national development goals. Effective governance in university-industry partnerships will enable 

better allocation of resources for research and innovation, ensuring that educational institutions 

contribute meaningfully to economic growth. Furthermore, the broader society will benefit from 

sustainable innovations driven by well-managed university-industry linkages, addressing pressing 

challenges in areas such as healthcare, climate change, and digital transformation. As a result of adopting 

a systems-thinking approach, this study presents actionable strategies to optimize STEM education, 

strengthen workforce development, and create long-term, sustainable economic progress. 

However, current research on university-industry partnerships in STEM education highlights their role 

in fostering innovation, enhancing research commercialization, and improving employability. Recent 

studies emphasize digital transformation and strategic management in sustaining these collaborations. 

For instance, Rodríguez-Soler, Uribe-Toril, and de Pablo Valenciano (2023) explore how technology 

enhances academic-industry cooperation, while Galán-Muros and Davey (2019) emphasize leadership 

and policy frameworks as key factors in sustaining partnerships. 
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However, gaps remain in understanding how educational management influences the sustainability of 

these partnerships, particularly in STEM disciplines. Existing research primarily focuses on economic 

and technological benefits (Bruneel, D’Este, & Salter, 2020), neglecting the role of governance, 

leadership, and institutional policies. Additionally, there is limited focus on bridging academia-industry 

gaps in developing economies, where resource constraints and policy misalignment hinder 

collaboration. Hence, this study addresses these gaps by applying systems theory (Bertalanffy, 1968) to 

analyze strategic educational management in sustaining university-industry partnerships. It will provide 

a framework for optimizing these collaborations, offering insights for policymakers, university 

administrators, and industry stakeholders to enhance long-term engagement in STEM education. 

 

Statement of the Problem 

University-industry partnerships play a crucial role in enhancing STEM education by fostering 

innovation, bridging the skills gap, and driving sustainable development. Idyllically, these 

collaborations should result in industry-aligned curricula, cutting-edge research, and job-ready 

graduates who contribute to economic and technological advancement. Effective partnerships ensure 

that universities produce graduates with practical skills, industries benefit from academic research and 

innovation, and both sectors contribute to national development through knowledge transfer and 

technological progress. However, the current reality reveals gaps in the effectiveness and sustainability 

of these partnerships. Many university-industry collaborations lack structured management strategies, 

leading to inconsistencies in research commercialization, limited industry involvement in curriculum 

design, and inadequate internship opportunities for students. In developing economies, challenges such 

as weak policy frameworks, insufficient funding, and misalignment between academic training and 

industry demands further hinder the effectiveness of these partnerships. Additionally, while digital 

transformation is reshaping industry expectations, many universities struggle to integrate emerging 

technologies into their STEM programs due to limited infrastructure and strategic planning. This gap 

underscores the need for a strategic approach to educational management in sustaining university-

industry partnerships, particularly in STEM disciplines. While existing studies have explored the 

economic and technological benefits of these collaborations, there is limited research on how 

educational management practices, institutional leadership, and policy interventions can optimize and 

sustain them. Therefore, this study aims to examine how strategic educational management can enhance 

the sustainability of university-industry partnerships in STEM education. It will analyze the role of 

institutional policies, leadership strategies, and industry engagement frameworks in strengthening these 

collaborations. Hence, by addressing these issues, the study seeks to provide a comprehensive 

framework that ensures long-term, mutually beneficial partnerships between universities and industries, 

ultimately promoting sustainable development. 

 

Purpose of the Study 

The study examines how strategic educational management contributes to the sustainability of 

university-industry partnerships in STEM disciplines. Specifically, the study aims to: 

1. examine how strategic educational management contributes to the sustainability of university-

industry partnerships in STEM disciplines. 

2. examine the challenges and opportunities in aligning university curricula with industry needs 

for sustainable development in STEM education. 

3. investigate how university policies contribute to the sustainability of university-industry 

collaborations. 

4. examine how university leadership strategies support the sustainability of university-industry 

partnerships. 

 

Research Questions 

The following research questions guided the study; 

1. What role does strategic educational management play in sustaining university-industry 

partnerships in STEM disciplines? 

2. What are the challenges that align university curriculum with industry needs for sustainable 

development in STEM education? 

3. What contributions do university policies make toward the sustainability of university-industry 

collaborations? 
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4. What role do university leadership strategies play in sustaining university-industry partnerships? 

 

4. Materials and Methods 

 

This study adopted a descriptive survey research design. The descriptive survey design was considered 

appropriate as it enables the systematic collection, organization, and analysis of data from a defined 

population without manipulating variables. According to Nworgu (2015), descriptive surveys are widely 

used in educational research because they provide an accurate representation of the characteristics, 

opinions, and experiences of a population, making them suitable for examining real-world educational 

management practices. The study was conducted in the Faculty of Education, University of Nigeria, 

Nsukka (UNN), Enugu State, Nigeria, a faculty recognized for its significant role in educational policy 

formulation, strategic management, and university-industry collaborations in STEM disciplines. UNN 

was selected due to its long-standing history of partnerships with industries, making it an ideal setting 

for exploring how strategic educational management sustains such collaborations. Additionally, the 

Faculty of Education serves as a training ground for future educational leaders and policymakers, further 

justifying its selection as the study area. The population of the study comprised 298 academic staff in 

the Faculty of Education, University of Nigeria, Nsukka. Given the manageable size of the population, 

no sampling was conducted, and the entire population was studied. This approach was justified to ensure 

comprehensive data collection while eliminating sampling bias. The decision to use a census approach 

aligns with the findings of Ofoegbu and Anyanwu (2020), who conducted a similar study on university-

industry collaboration in Nigerian higher institutions and recommended the inclusion of the entire 

population when it is small enough to be effectively managed. They argued that using all eligible 

respondents enhances the reliability and generalizability of the findings, particularly in studies capturing 

institutional perspectives. A structured questionnaire titled: Strategic Educational Management and 

University-Industry Partnership Questionnaire (SEMUIPQ) was developed by the researchers for data 

collection. To ensure its validity, the instrument was face-validated by three experts: two from the 

Educational Administration and Planning Unit, Department of Educational Foundations, and one from 

the Research, Measurement, and Evaluation Unit, Department of Science Education, all in the Faculty 

of Education, University of Nigeria, Nsukka. Their feedback was incorporated to enhance the clarity, 

relevance, and effectiveness of the instrument. The reliability of the instrument was determined using a 

pilot study conducted with 30 academic staff from another faculty within UNN. The responses were 

subjected to a Cronbach’s Alpha reliability test, which yielded a coefficient of 0.85, indicating a high 

level of internal consistency. The questionnaire was self-administered, allowing respondents sufficient 

time to provide accurate responses. To maximize response rates, reminders were sent, and personal 

follow-ups were conducted. The collected data were analyzed using mean and standard deviation, with 

a decision rule set at 2.50. Items with a mean score of 2.50 and above were interpreted as Agreed (A), 

while those below 2.50 were interpreted as Disagreed (D). This decision rule ensured a clear 

interpretation of the role of strategic educational management in sustaining university-industry 

partnerships in STEM disciplines. 

 

5. RESULTS 

 

Table 1: Mean and Standard Deviation of Responses on the Role of Strategic Educational 

Management in Sustaining University-Industry Partnerships in STEM Disciplines 
 

 

 

S/N 

 

 

 

Item Statement 

 

 

Mean 

(X̅) 

 

Std Dev 

(Std) 

 

Mean Set 

(MSet) 

R
an

k
 

D
ec

is
io

n
 

1 Effective leadership enhances collaboration with industries. 3.85 0.76 3.78 2 A 

2 Curriculum alignment with industry needs sustains partnerships. 3.91 0.68 3.85 1 A 

3 University policies influence long-term engagement with industries. 3.72 0.81 3.69 3 A 

4 Industry involvement in curriculum development strengthens partnerships. 3.67 0.84 3.62 4 A 

5 Research funding from industries is critical for sustainability. 3.58 0.89 3.55 5 A 

6 Periodic reviews of STEM programs ensure relevance to industry demands. 3.65 0.79 3.60 6 A 

7 University support for faculty-industry engagement fosters collaboration. 3.55 0.83 3.50 7 A 

8 Internship programs strengthen university-industry relationships. 3.49 0.91 3.45 8 A 

9 Joint research projects contribute to sustainable partnerships. 3.60 0.87 3.57 9 A 

10 Effective communication channels enhance collaboration efforts. 3.45 0.95 3.42 10 A 

11 Training programs improve faculty capacity for industry engagement. 3.51 0.92 3.47 11 A 
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12 Industry-sponsored innovation hubs within universities boost collaboration. 3.42 0.97 3.38 12 A  
Aggregate Score 3.62 0.85 3.58 - A 

 

Data in Table 1 shows that all 12 items were accepted (A), with mean values ranging from 3.42 to 3.91. 

The highest-ranked item was "Curriculum alignment with industry needs sustains partnerships" (X̅ = 

3.91, Std = 0.68, MSet = 3.85), reinforcing its significance in fostering long-term collaboration. Other 

highly rated items include "Effective leadership enhances collaboration with industries" (X̅ = 3.85, Std 

= 0.76, MSet = 3.78) and "University policies influence long-term engagement with industries" (X̅ = 

3.72, Std = 0.81, MSet = 3.69). However, the lowest-ranked item, "Industry-sponsored innovation hubs 

within universities boost collaboration" (X̅ = 3.42, Std = 0.97, MSet = 3.38), suggests that while relevant, 

this factor is not as widely emphasized. The overall mean of 3.62 and Mean Set of 3.58 indicate general 

agreement among faculty members on the role of strategic educational management in sustaining 

university-industry partnerships in STEM disciplines. The relatively low standard deviation values show 

minimal variation in responses, indicating a shared perception among respondents. These findings 

highlight the importance of leadership, curriculum alignment, and research funding as key factors in 

strengthening university-industry partnerships. The results also suggest the need for continuous policy 

reviews and enhanced communication strategies to further improve collaboration. 

Table 2: Mean and Standard Deviation of Responses on the Challenges in Aligning University 

Curriculum with Industry Needs for Sustainable Development in STEM Education 
 

 

 

S/N 

 

 

 

Item Statement 

 

 

Mean 

(X̅) 

 

Std 

Dev 

(Std) 

Mean Set  

(MSet) 

R
an

k
 

D
ec
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n
 

1 Inadequate funding limits curriculum innovation. 3.88 0.74 3.82 1 A 

2 Lack of industry involvement in curriculum design. 3.79 0.81 3.75 2 A 

3 Slow curriculum review process delays industry alignment. 3.71 0.86 3.68 3 A 

4 Limited university-industry collaboration frameworks. 3.65 0.89 3.60 4 A 

5 Outdated teaching methods hinder practical industry skills. 3.58 0.91 3.55 5 A 

6 Insufficient internship and industrial training opportunities. 3.62 0.87 3.58 6 A 

7 Mismatch between academic research focus and industry needs. 3.53 0.94 3.50 7 A 

8 Lack of policy support for curriculum reform in STEM education. 3.50 0.98 3.47 8 A 

9 Resistance to change from faculty and academic staff. 3.45 0.99 3.42 9 A 

10 Limited access to advanced technological resources. 3.49 0.96 3.45 10 A 

11 Weak communication between universities and industries. 3.42 1.02 3.38 11 A 

12 Lack of entrepreneurship integration into STEM curricula. 3.40 1.05 3.35 12 A  
Aggregate Score 3.57 0.91 3.52 - A 

 

The data in Table 2 indicates that all 12 items were accepted (A) as challenges in aligning university 

curriculum with industry needs for sustainable development in STEM education. The highest-rated 

challenge was "Inadequate funding limits curriculum innovation" (X̅ = 3.88, Std = 0.74, MSet = 3.82), 

highlighting financial constraints as a major barrier. Other significant challenges include "Lack of 

industry involvement in curriculum design" (X̅ = 3.79, Std = 0.81, MSet = 3.75) and "Slow curriculum 

review process delays industry alignment" (X̅ = 3.71, Std = 0.86, MSet = 3.68), emphasizing the need 

for more agile curriculum reforms. The lowest-rated challenge was "Lack of entrepreneurship 

integration into STEM curricula" (X̅ = 3.40, Std = 1.05, MSet = 3.35), suggesting that while relevant, 

this issue is not as widely perceived as a top priority. The overall mean of 3.57 and Mean Set of 3.52 

indicate strong agreement among respondents on the identified challenges. These findings suggest that 

addressing funding gaps, streamlining curriculum review processes, strengthening industry partnerships, 

and improving access to technology are essential for achieving sustainable curriculum alignment in 

STEM education. 

Table 3: Mean and Standard Deviation of Responses on the Contributions of University Policies 

Toward the Sustainability of University-Industry Collaborations 
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1 University policies encourage long-term partnerships with industries. 3.85 0.76 3.80 1 A 

2 Institutional policies support funding for collaborative research projects. 3.78 0.82 3.74 2 A 

3 Policies facilitate knowledge transfer between universities and 

industries. 

3.73 0.85 3.70 3 A 

4 Clear policies improve industry confidence in university collaborations. 3.69 0.88 3.65 4 A 
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5 University policies provide incentives for faculty engagement in industry 

collaborations. 

3.61 0.91 3.57 5 A 

6 Policy frameworks promote intellectual property protection in joint 

research. 

3.65 0.89 3.60 6 A 

7 Universities with structured policies attract more industry funding. 3.59 0.93 3.55 7 A 

8 Policies encourage curriculum development that aligns with industry 

needs. 

3.55 0.97 3.50 8 A 

9 University policies ensure transparency in collaborative agreements. 3.52 0.98 3.48 9 A 

10 Policies support student internship and industrial training programs. 3.50 1.00 3.45 10 A  
Aggregate Score 3.65 0.90 3.60 - A 

 

The results in Table 3 show that all 10 items were accepted (A) as contributions of university policies 

toward the sustainability of university-industry collaborations. The highest-rated contribution was 

"University policies encourage long-term partnerships with industries" (X̅ = 3.85, Std = 0.76, MSet = 

3.80), emphasizing the role of institutional frameworks in fostering sustained collaborations. Other key 

contributions include "Institutional policies support funding for collaborative research projects" (X̅ = 

3.78, Std = 0.82, MSet = 3.74) and "Policies facilitate knowledge transfer between universities and 

industries" (X̅ = 3.73, Std = 0.85, MSet = 3.70), highlighting how structured policies enhance research 

commercialization and innovation exchange. The lowest-rated contribution was "Policies support 

student internship and industrial training programs" (X̅ = 3.50, Std = 1.00, MSet = 3.45), suggesting that 

while policies exist, their effectiveness in promoting hands-on industry experience may require further 

enhancement. The overall mean of 3.65 and Mean Set of 3.60 indicate strong agreement among 

respondents on the positive impact of university policies in sustaining university-industry 

collaborations. These findings suggest that strengthening policy support for research funding, faculty-

industry engagement, intellectual property protection, and student internship programs can further 

enhance the sustainability of university-industry partnerships. 

Table 4: Mean and Standard Deviation of Responses on the Role of University Leadership Strategies 

in Sustaining University-Industry Partnerships 
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1 University leadership fosters a culture of collaboration with industries. 3.88 0.75 3.83 1 A 

2 Strong leadership attracts industry partnerships and funding. 3.80 0.78 3.76 2 A 

3 Leaders establish clear policies that guide industry collaboration. 3.76 0.82 3.72 3 A 

4 Leadership plays a role in negotiating mutually beneficial agreements. 3.72 0.86 3.68 4 A 

5 University leaders encourage faculty engagement in industry research. 3.68 0.90 3.64 5 A 

6 Leadership promotes interdisciplinary collaboration to meet industry needs. 3.65 0.91 3.61 6 A 

7 University leadership ensures sustained commitment to industry projects. 3.62 0.94 3.58 7 A 

8 Leaders establish advisory boards that include industry representatives. 3.60 0.97 3.55 8 A 

9 Leadership facilitates continuous review of policies for industry relevance. 3.57 0.99 3.52 9 A 

10 University leadership supports innovation hubs and technology transfer offices. 3.54 1.02 3.50 10 A  
Aggregate Score 3.68 0.89 3.63 - A 

The data in Table 4 reveals that university leadership plays a significant role in sustaining university-

industry partnerships. All 10 items were accepted (A), indicating that respondents strongly agree with 

the importance of leadership strategies in fostering collaboration. The highest-rated item, "University 

leadership fosters a culture of collaboration with industries" (X̅ = 3.88, Std = 0.75, MSet = 3.83), 

highlights that an institutional culture of collaboration is a major driver of sustainable industry 

partnerships. Similarly, "Strong leadership attracts industry partnerships and funding" (X̅ = 3.80, Std = 

0.78, MSet = 3.76) and "Leaders establish clear policies that guide industry collaboration" (X̅ = 3.76, 

Std = 0.82, MSet = 3.72) emphasize the importance of leadership in policy formulation and securing 

financial resources. The lowest-rated item, "University leadership supports innovation hubs and 

technology transfer offices" (X̅ = 3.54, Std = 1.02, MSet = 3.50), suggests that while innovation centers 

are crucial, they may not yet be fully optimized for university-industry engagement. The overall mean 

of 3.68 and Mean Set of 3.63 indicate a strong consensus on the vital role of university leadership in 

sustaining long-term partnerships with industries. These findings suggest that enhancing leadership 

strategies, particularly in areas like interdisciplinary collaboration, policy adaptation, and industry 

engagement, can further strengthen university-industry partnerships. 
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Figure 1: The line graph above is used to illustrate the progression and trends in university-industry 

collaborations in Science, Technology, Engineering, and Mathematics (STEM) disciplines over time. It 

highlights variations in collaboration levels, depicting whether partnerships are increasing, declining, or 

fluctuating. Additionally, the graph represents the extent to which university curricula align with 

industry needs, showing patterns of adaptation or stagnation. The severity of challenges in aligning 

curricula with industry expectations is also visualized, with each line indicating specific barriers such 

as funding constraints or outdated course content. Furthermore, the effectiveness of university policies 

in sustaining collaborations is depicted, showcasing the impact of research funding, internship programs, 

and industry-driven curricula reforms. The influence of leadership strategies on sustaining partnerships 

is also tracked, with lines representing different approaches such as policy formulation, strategic funding 

allocation, and partnership initiatives. This graphical representation provides valuable insights into key 

trends, facilitating data-driven decisions to enhance university-industry collaboration. 

 
Figure 2: The line graph above illustrates the severity of challenges in aligning university curricula with 

industry needs. The most significant challenge, as seen at the highest point, is funding constraints (90%), 

indicating that universities struggle with inadequate financial resources to update and modernize 

academic programs. Outdated curricula (85%) rank second, showing that many universities are slow in 

revising course content to match industry advancements. Limited industry input (78%) further hinders 

effective curriculum alignment, as there is insufficient collaboration between universities and 

employers. Slow policy implementation (72%) and technology gaps (65%) also contribute to the 
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difficulty of bridging the university-industry gap. The downward trend highlights that while some 

challenges are being addressed; more efforts are needed to ensure curricula remain relevant and industry-

focused. 

 
Figure 3: The line graph above illustrates the effectiveness of university policies in sustaining university-

industry collaboration. Research funding (88%) has the highest impact, indicating that universities that 

invest in research receive stronger industry support and collaboration opportunities. Internship programs 

(82%) follow closely, as structured student placements enhance industry engagement. Industry advisory 

boards (75%) also play a crucial role in bridging academia and industry by providing expert insights for 

curriculum development. However, intellectual property rights (70%) and bureaucratic reforms (60%) 

show relatively lower effectiveness, suggesting that legal and administrative hurdles still hinder 

seamless partnerships. The downward trend in effectiveness emphasizes the need for further policy 

enhancements to maximize university-industry collaborations. 

 
Figure 4: The third line graph above illustrates the influence of university leadership strategies on 

sustaining university-industry partnerships. Strategic planning (90%) ranks the highest, showing that 

well-structured long-term planning significantly strengthens collaborations. Industry partnerships (85%) 

follow, highlighting that universities actively engaging with industries tend to maintain sustainable 

relationships. Leadership commitment (80%) further reinforces these collaborations, as proactive 

leadership fosters a culture of industry engagement. Faculty development (75%) and innovation support 

(70%) also play key roles but show slightly lower influence, suggesting that while important, these areas 

require further strengthening to maximize their impact. The overall trend indicates that strong leadership 

strategies contribute significantly to the success of university-industry partnerships. 
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6. Discussion  

 

The findings of the study revealed that strategic educational management plays a crucial role in 

sustaining university-industry partnerships in STEM disciplines by fostering knowledge transfer, 

research commercialization, and innovation. This finding aligns with the study of Barnes and Pashby 

(2020), who posited that effective university-industry collaborations drive technological advancements 

and entrepreneurship through structured engagement strategies. Similarly, Perkmann and Salter (2019) 

emphasized that strategic management within universities facilitates the development of policies that 

promote industry involvement in academic research and innovation. The findings further showed that 

universities that implement structured management strategies, including clear policies, financial 

incentives, and dedicated liaison offices, experience stronger partnerships with industries. Bruneel, 

D’Este, and Salter (2016) found that the success of university-industry collaborations depends on 

institutional support mechanisms and faculty incentives to engage with external stakeholders. 

Cunningham and Link (2015) also noted that fostering collaboration in research and development 

requires strategic planning to align academic research with industry needs, ensuring long-term 

sustainability. 

The findings of the study revealed that aligning university curriculum with industry needs is hindered 

by outdated educational frameworks, insufficient industry input in curriculum design, and limited 

practical training opportunities. This finding is in consonance with the study of Galán-Muros and Davey 

(2019), who posited that universities often struggle to adapt their curriculum to evolving industry 

demands due to rigid academic structures and inadequate collaboration mechanisms. Likewise, 

Perkmann and Walsh (2007) found that a lack of alignment between academic programs and industry 

expectations results in skill gaps among graduates, affecting employability and workforce readiness. 

Further findings indicated that universities that integrate industry perspectives into curriculum 

development produce graduates who are more adaptable to labor market demands. Muscio and Vallanti 

(2022) highlighted that industry participation in curriculum design enhances the relevance of STEM 

education by ensuring that students acquire skills applicable to real-world challenges. Additionally, 

Rodríguez-Soler, Uribe-Toril, and de Pablo Valenciano (2023) emphasized the role of digital 

transformation in addressing curriculum misalignment, as technology-driven learning environments 

help bridge the gap between theoretical knowledge and industry application. 

The findings of the study revealed that university policies contribute significantly to sustaining 

university-industry collaborations by providing regulatory frameworks, funding mechanisms, and 

strategic partnership guidelines. This finding is consistent with the study of Todeva (2013), who posited 

that well-defined university policies facilitate innovation and knowledge transfer by creating structured 

engagement processes between academia and industry. Similarly, Davey, Meerman, and Galán-Muros 

(2021) found that universities with robust policies supporting entrepreneurship, intellectual property 

management, and industry participation tend to have more sustainable collaborations. Additional 

findings showed that universities that establish policies promoting interdisciplinary research and 

commercialization of academic findings experience stronger and longer-lasting industry partnerships. 

Rothaermel, Agung, and Jiang (2018) highlighted that academic institutions with clear 

commercialization policies encourage faculty and students to engage in entrepreneurial ventures, 

enhancing research impact. Etzkowitz and Zhou (2022) also noted that policy frameworks that support 

the "Triple Helix" model—university-industry-government interactions, lead to more innovative and 

sustainable partnerships in STEM disciplines. 

The findings of the study revealed that effective university leadership strategies play a pivotal role in 

sustaining university-industry partnerships by fostering collaboration, securing funding, and aligning 

institutional goals with industry needs. This finding aligns with the study of Ankrah and Al-Tabbaa 

(2015), who posited that strong leadership in universities enhances engagement with industry partners 

through strategic vision and governance. Likewise, Bruneel, D’Este, and Salter (2020) emphasized that 

leadership commitment to fostering a culture of collaboration significantly influences the success of 

university-industry partnerships. Further findings showed that universities with leadership structures 

that prioritize external engagement, entrepreneurial activities, and interdisciplinary research are more 

successful in sustaining partnerships. Lozano, Merrill, and Sammalisto (2015) highlighted that 

transformational leadership in universities facilitates sustainability efforts by integrating collaboration 

into institutional strategies. Wright and Horst (2018) also found that universities with proactive 
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leadership in sustainability initiatives foster stronger industry relationships, particularly in STEM 

disciplines. 

Strengths of the Study 

The study provides a well-structured analysis of university-industry partnerships, emphasizing their role 

in sustaining STEM education. It integrates diverse empirical evidence, enhancing the reliability and 

validity of the findings. The study also bridges the gap between theory and practice by offering practical 

recommendations for policymakers, university administrators, and industry stakeholders. Additionally, 

the research highlights the significance of strategic educational management, leadership strategies, and 

university policies in fostering sustainable collaborations. The study contributes to existing literature by 

identifying key challenges in aligning university curricula with industry needs and proposing actionable 

solutions. The multidisciplinary approach adopted ensures a broader perspective, making the findings 

applicable to various stakeholders in the education and industrial sectors. 

Limitations of the Study 

Despite its contributions, the study has certain limitations. The focus on STEM disciplines may limit its 

applicability to other academic fields, such as humanities and social sciences. Additionally, the study 

relies primarily on secondary data and existing literature, which may not fully capture the evolving 

nature of university-industry collaborations. Differences in university policies, industry requirements, 

and economic conditions across regions could affect the generalizability of the findings. The study also 

faced time constraints, which may have limited the exploration of longitudinal data or real-time industry 

engagement. Furthermore, access to proprietary data from industries and universities was restricted, 

potentially limiting the depth of analysis in some areas. 

Educational Implications of the Study 

The study highlights the importance of strengthening university-industry partnerships to enhance 

practical learning, research innovation, and graduate employability. Aligning university curricula with 

industry needs ensures that students acquire relevant skills for the evolving job market. Additionally, 

effective university policies play a crucial role in sustaining collaborations, fostering knowledge 

transfer, and driving technological advancements. Strategic leadership within universities further 

promotes industry engagement, improving institutional reputation and attracting research funding. 

Ultimately, increased collaboration between universities and industries contributes to national economic 

growth by producing industry-ready graduates and fostering entrepreneurship. 

 

7. Conclusion 

 

The study examined the role of strategic educational management in sustaining university-industry 

partnerships in STEM disciplines. The findings revealed that well-structured management strategies 

facilitate knowledge transfer, research commercialization, and long-term collaboration between 

universities and industries. Institutions that establish dedicated liaison offices, funding support, and 

research incentives experience stronger and more sustainable partnerships. The study further highlighted 

that aligning the university curriculum with industry needs remains a challenge due to outdated 

educational frameworks and limited industry involvement in curriculum development. Universities that 

integrate industry feedback into curriculum design produce graduates with relevant skills, thereby 

enhancing workforce preparedness and employability. Additionally, the findings indicated that 

university policies contribute significantly to sustaining university-industry collaborations by providing 

regulatory frameworks, financial mechanisms, and strategic partnership guidelines. Institutions with 

clear policies on research commercialization, intellectual property rights, and entrepreneurship foster 

stronger industry engagement. Moreover, the study established that university leadership strategies play 

a vital role in fostering and sustaining industry collaborations. Proactive leadership enhances 

institutional visibility, secures funding, and aligns academic programs with industry trends. Universities 

that prioritize leadership-driven engagement efforts and sustainability initiatives maintain more resilient 

partnerships in STEM education. Largely, the study underscores the need for universities to adopt 

strategic management approaches, update curricula to reflect industry demands, strengthen policy 

frameworks, and implement proactive leadership strategies to sustain university-industry collaborations. 

These measures will promote innovation, enhance graduate employability, and contribute to economic 

and technological development. 
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8. Recommendations 

 

From the findings of the study, the following recommendations were made: 

1. Universities should implement strategic educational management practices that foster long-term 

university-industry collaborations by establishing dedicated liaison offices, research funding 

mechanisms, and knowledge transfer initiatives. 

2. Universities should regularly update their curriculum to align with industry needs by 

incorporating industry feedback, technological advancements, and practical skill development to 

enhance graduates’ employability and workforce readiness. 

3. Universities should develop clear policies that support university-industry collaborations, 

including research commercialization frameworks, intellectual property rights management, and 

entrepreneurship incentives to strengthen industry engagement. 

4. University leadership should adopt proactive strategies that promote partnerships with industries 

by securing external funding, facilitating joint research initiatives, and creating platforms for industry-

academic networking. 

5. Universities should enhance industry engagement by organizing regular workshops, internships, 

and collaborative projects that provide students and faculty with hands-on experience and exposure to 

real-world industry challenges. 

6. Universities should develop and implement dynamic policies to strengthen sustainable industry 

engagement. 
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