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Abstract 

In order to keep pace with the global rapid changes in educational market needs and achieve 
Sustainable Development Goal 4 (SDGs), which emphasizes the quality of education through various 
learner skills. This research aims to analyze the factors influencing digital transformation management 
of education platforms from the perspective of promoting lifelong learning opportunities under the SDGs 
and construct a causal model for digital transformation management within this context. Collecting 521 
valid data via online survey among the students enrolled in higher educational institutions in western 
China, including Sichuan, Chongqing, Yunnan, Guizhou, Gansu, Shanxi, Qinghai, Xinjiang, and Tibet, 
and this research employs the structural equation modeling (SEM) to determine the correlation among 
relevant variables. The results indicate that technology innovation significantly enhances perceived 
ease of use and perceived usefulness, which in turn foster positive attitudes towards lifelong learning. 
Digital human capital also positively influences perceived ease of use, perceived usefulness, and 
attitudes towards lifelong learning. Moreover, digital leadership impacts perceived ease of use, 
perceived usefulness, and attitudes, although its influence on lifelong learning intentions is more direct. 
The mediating effects of perceived ease of use and perceived usefulness are significant, demonstrating 
that these variables facilitate the impact of technology innovation, digital human capital, and digital 
leadership on attitudes towards lifelong learning. Additionally, attitudes towards lifelong learning 
mediate the relationship between these factors and the intention to promote lifelong learning 
opportunities. These findings highlight these critical roles in shaping perceptions and attitudes towards 
digital learning, ultimately enhancing the intention to engage in lifelong learning. 

Keywords: Digital Transformation Management, Lifelong Learning, Sustainable Development Goals, 
The Stimulus-Organism-Response Theory, Structural Equation Modeling. 

 
1. INTRODUCTION 

In an era characterized by rapid technological advancements and significant global 
economic shifts, the importance of lifelong education has become increasingly evident. 
Lifelong education encompasses continuous learning opportunities that extend 
beyond traditional schooling, providing individuals with the necessary skills and 
knowledge to adapt to evolving job markets, technological innovations, and societal 
needs (Abulibdeh et al., 2024; Chukwuedo et al., 2021). The digitalization of 
educational platforms has emerged as a pivotal development, offering new avenues 
for delivering lifelong education through flexible and accessible learning experiences 
(Mohamed Hashim et al., 2022). However, these advancements also present 
challenges that need to be addressed to ensure the effectiveness of lifelong education 
initiatives (Mhlanga, 2022). One pressing issue in China is the increasing knowledge 
unemployment among college graduates, despite the rise in higher education 
participation rates (Jiang & Ke, 2021). Many Chinese college graduates are finding it 
difficult to secure suitable employment, a problem exacerbated by the Degree Law 
enacted in 2024, which highlights a significant gap in practical skills among Chinese 
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college students (Zeng et al., 2021). Employers have observed a mismatch between 
the skills required for modern jobs and the education provided, indicating a need for 
more practical, adaptable learning opportunities (Ng et al., 2021). Furthermore, there 
is a lack of awareness and motivation for lifelong learning among Chinese college 
students, influenced by the distractions of games and entertainment media, which 
divert attention from continued education and self-improvement (Liang, 2023). 
Additionally, the digitalization of educational platforms has often failed to effectively 
engage students, as traditional classroom experiences have been mechanically 
transferred to digital formats without sufficient innovation (Cui et al., 2023). This lack 
of engaging content leads to a decline in learning outcomes, as students become 
disengaged from the learning process.  

The current research landscape in lifelong education and digital transformation has 
significantly progressed, particularly in leveraging digital platforms to facilitate 
continuous learning (Gürbüz, 2021). Numerous studies underscore the benefits of 
digitalization in education, such as increased accessibility, flexibility, and personalized 
learning experiences (Mohamed Hashim et al., 2022). However, there is a notable 
deficiency in research exploring lifelong education within the Chinese context, often 
neglecting the unique socio-economic and cultural dynamics that shape lifelong 
learning in China (Wu et al., 2024). Additionally, while discussions on the digitalization 
of education are extensive (Stavroulakis et al., 2022), there is limited research 
connecting these developments with lifelong learning principles, and quantitative 
research on lifelong education is scarce, limiting the ability to systematically measure 
the impacts and outcomes of lifelong learning initiatives. Furthermore, comprehensive 
studies addressing the management of digital transformation processes in the 
educational sector are needed, ensuring these transitions support educational 
objectives and enhance learning experiences. This study aims to address these gaps 
by examining the current state of digital transformation management of educational 
platforms in promoting lifelong learning under the Sustainable Development Goals 
(SDGs). It seeks to analyze the factors influencing digital transformation management 
of education platforms from the perspective of promoting lifelong learning opportunities 
under the SDGs and construct a causal model for digital transformation management 
within this context. 

This study is systematically organized. The literature review introduces the theoretical 
foundation and explains the development of the study’s hypotheses. The methodology 
section details the data collection and analysis processes. The findings section 
presents the results of the descriptive analysis, reliability and validity analysis, 
confirmatory factor analysis, and structural equation modeling. The discussion 
contextualizes these findings within the existing literature, highlighting theoretical and 
practical contributions. The study concludes with a summary of the findings, 
contributions, limitations, and future research directions. 

 
2. LITERATURE REVIEW 

2.1 Theoretical approach 

Digital transformation management (DTM) in education involves integrating 
technological innovations, digital human capital, and digital leadership to enhance 
learning outcomes and institutional effectiveness (Razmak & Farhan, 2024). DTM 
focuses on three main dimensions: technological innovation, which includes 
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developing digital platforms and virtual classrooms to support accessible and 
personalized learning (Songkram et al., 2021); digital human capital, which 
emphasizes the digital literacy and continuous professional development of educators 
and students (Wei, 2023); and digital leadership, which involves guiding and managing 
the digital transformation process through strategic planning and fostering a supportive 
organizational culture (Imran et al., 2021). Although the literature on DTM is limited, 
studies highlight its importance in higher education strategy, emphasizing 
comprehensive approaches that address technological, human, and organizational 
factors (Mohamed Hashim et al., 2022). The theoretical framework of DTM includes 
key factors such as Technology Innovation, Digital Human Capital, and Digital 
Leadership, which influence user engagement and acceptance through perceived 
ease of use and usefulness, ultimately affecting the intention to use digital platforms 
for lifelong learning (Benitez et al., 2022). 

The SOR (Stimulus-Organism-Response) theory is a psychological framework that 
explains how external stimuli influence individual behavior through internal cognitive 
and emotional processes (Kurniawan et al., 2022). In education, digital transformation 
and technological innovations act as stimuli, affecting both learners and educators. 
The three components are: Stimulus—external inputs like digital learning platforms 
and new teaching methods (Quinn & Kohl, 2021); Organism—internal cognitive and 
emotional responses, such as learners' attitudes and motivations towards digital 
learning, and educators' willingness to adopt new technologies (Mladenović et al., 
2023); and Response—the resulting behaviors, including engagement with digital 
platforms and integration of digital tools into teaching (Li et al., 2022). SOR theory 
provides insights into how digital transformation impacts educational behavior, helping 
institutions develop strategies to maximize positive outcomes, enhance learning 
experiences, and promote effective engagement with new technologies (Rodríguez-
Abitia & Bribiesca-Correa, 2021). This framework is essential for designing 
educational interventions that effectively influence learner responses and support 
lifelong learning (Gan et al., 2023). 

The Technology Acceptance Model (TAM), developed by Fred Davis in 1986, explains 
how individuals accept and use new technologies (Dah & Hussin, 2021). In education, 
TAM identifies key variables influencing technology adoption: Perceived Usefulness—
the belief that a technology enhances performance (Harrigan et al., 2021), Perceived 
Ease of Use—how effortless the technology is to use (Gupta et al., 2021), Attitude 
Toward Using—overall attitude influenced by usefulness and ease of use (Kurniawan 
et al., 2022), Behavioral Intention to Use—the intention to use the technology (Unal & 
Uzun, 2021), and Actual System Use—practical engagement over time (Hofer et al., 
2021). TAM helps educational institutions develop strategies to overcome adoption 
barriers, enhance digital engagement, and effectively integrate new technologies into 
learning and teaching. Motivation Theory explains what drives individuals to act, 
focusing on intention, which includes behavior expectation and willingness (Ayvat & 
Gunturkun, 2022). In educational digital transformation under SDGs, behavior 
expectation involves beliefs about the benefits of digital tools, while behavior 
willingness reflects readiness to adopt these tools, influenced by resources and 
support (Han et al., 2023). The Theory of Planned Behavior (TPB) and Self-
Determination Theory (SDT) offer insights into how intentions drive behavior. TPB 
highlights attitudes, norms, and perceived control, while SDT distinguishes between 
intrinsic and extrinsic motivation, showing that genuine interest and external factors 
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impact engagement (Salter et al., 2022). These theories help design interventions that 
promote lifelong learning under SDGs (Uoc, 2023). 

Integration of these four theories provides comprehensive insights into effectively 
managing digital transformation in education. This integrated approach explores how 
technological stimuli (DTM) interact with internal cognitive and emotional processes 
(SOR), shaping attitudes and behaviors towards digital tools (TAM) and driving 
motivation (Motivation Theory). It enables the development of strategies that enhance 
digital literacy, foster positive attitudes, and promote the adoption of digital platforms, 
leading to improved learning outcomes and institutional effectiveness. By 
understanding these dynamics, educational institutions can create environments that 
support lifelong learning and align with sustainable development goals (SDGs). 

2.2 Hypothesis development 

The adoption of technology in education enhances accessibility, engagement, and 
personalized learning, resonating with learners who view education as a continuous 
journey. Digital platforms mediate this relationship, translating technological 
advancements into positive attitudes toward lifelong learning. Research by Wu (2024) 
shows that personalized, interactive digital platforms significantly improve attitudes 
toward lifelong learning, encouraging ongoing personal and professional 
development. F. Chen et al. (2023) confirms that digital platforms foster positive 
attitudes by mediating the relationship between technological innovation and lifelong 
learning. Consequently, the following hypothesis is proposed: 

H1. Technology innovation affects the attitude towards lifelong learning. 

Technological innovation in education simplifies learning processes, creates intuitive 
interfaces, and enables seamless integration of educational resources, resonating 
with learners seeking effortless navigation. Digital tools and resources mediate this 
relationship, ensuring technological advancements translate into perceived ease of 
use (Duong et al., 2023). Research by Li (2023) indicates that user-friendly interfaces 
and adaptive learning environments significantly enhance perceived ease of use, 
contributing to a positive user experience and continued engagement. Christian et al. 
(2023) further confirm that digital tools streamline learning environments, reinforcing 
the link between technological innovation and ease of use. Thus, this study proposes 
the following hypothesis: 

H2. Technology innovation affects the perceived ease of use. 

Technological innovation in education enhances the functionality and relevance of 
learning platforms, resonating with learners who seek real-world applicability and 
tangible benefits. Digital advancements mediate this relationship, translating 
technological innovation into perceived usefulness (Kang et al., 2021). Research by 
Shen et al. (2022) shows that tools designed for practical application and skill 
development significantly enhance perceived usefulness, adding broader value and 
relevance. Qu and Wu (2024) further confirm that digital tools mediate this relationship 
by offering tailored resources and interactive experiences, increasing learner 
engagement and satisfaction. Therefore, the following hypothesis is proposed: 

H3. Technology innovation affects the perceived usefulness. 

Digital human capital in education encompasses the collective skills and expertise of 
educators and administrators in using digital platforms. This expertise enhances 
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learners' experiences by making educational tools more intuitive and accessible. 
Adequate digital skills among educators are crucial mediators, ensuring that digital 
human capital translates into perceived ease of use for students (Sang et al., 2023). 
Research by Zhao et al. (2023) shows that proficient use of digital tools by educators 
makes it easier for students to engage with the material through clear communication 
and streamlined interactions. Nyathi and Kekwaletswe (2024) further confirm that 
educator expertise mediates this relationship by effectively utilizing digital resources, 
making platforms more user-friendly and enhancing the overall learning experience. 
Consequently, this study proposes the hypothesis as below: 

H4. Digital human capital affects the perceived ease of use. 

Digital human capital in the educational sector encompasses the skills and expertise 
of educators in using digital platforms to enhance learning experiences. This expertise 
influences learners' attitudes by demonstrating the practicality of digital tools for 
continuous education. Skilled educators and their ability to integrate digital tools into 
teaching are crucial mediators in shaping positive attitudes toward lifelong learning 
(Su & Yang, 2024). Research by Bariham (2022) shows that adept use of digital tools 
by educators makes continuous education more accessible and engaging, fostering 
favorable attitudes toward lifelong learning. Hu et al. (2021) further confirm that 
educators’ expertise mediates this relationship by demonstrating how digital platforms 
facilitate self-paced, ongoing education, bridging the gap between digital resources 
and learners. Thus, the following hypothesis is proposed: 

H5. Digital human capital affects the attitude towards lifelong learning. 

Digital human capital in education encompasses the skills, knowledge, and 
competencies educators use to integrate digital platforms into their teaching. This 
capital significantly impacts learners’ perceptions of the usefulness of these platforms, 
particularly in facilitating lifelong learning and skill development. The effective 
integration of digital tools by educators serves as a critical mediator, ensuring that the 
perceived benefits of digital education platforms translate into practical utility for 
learners (Duong et al., 2023). Research by Yang and Lou (2024) shows that when 
educators adeptly use digital platforms, learners view these tools as essential for 
ongoing education and skill advancement, boosting their confidence in digital 
education's ability to deliver relevant, career-oriented content. Additionally, Iqbal et al. 
(2021) reinforce that educators’ expertise in blending digital tools with educational 
content enhances the perceived usefulness of these platforms, affirming their practical 
value. Therefore, the following hypothesis is proposed: 

H6. Digital human capital affects the perceived usefulness. 

Digital leadership in education involves the vision, strategies, and guidance provided 
by leaders to integrate digital tools and platforms into learning environments. This 
leadership is crucial in shaping learners' perceptions of the ease of use of these 
platforms, ensuring they are intuitively and seamlessly integrated into the educational 
process. Effective digital leadership mediates the adoption of digital tools, enhancing 
their perceived accessibility. Research by Shal et al. (2024) shows that clear strategies 
from educational leaders make digital platforms more accessible and easier to 
navigate, significantly boosting learners' willingness to engage with digital education. 
Additionally, Nguyen (2023) confirms that digital leadership mediates the relationship 
between technological integration and perceived ease of use, demonstrating that 
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strong leadership supports intuitive and approachable digital platforms. Consequently, 
this study proposes the following hypothesis: 

H7. Digital leadership affects the perceived ease of use. 

Digital leadership in education refers to the strategic guidance and management 
provided by educational leaders in implementing digital tools and platforms. This 
leadership is instrumental in influencing learners' perceptions of the usefulness of 
these platforms, particularly regarding their effectiveness in contributing to the learning 
process and educational outcomes. Digital leadership mediates this relationship by 
ensuring that digital tools are fully leveraged to align with educational goals and needs 
(Yao et al., 2023). Research by Wang (2023) indicates that clear strategies and 
supportive measures from leaders enhance learners’ recognition of the benefits of 
digital tools, encouraging greater engagement with these platforms. Additionally, Ma 
(2021) reinforces that digital leadership mediates the relationship between 
technological integration and perceived usefulness, showing that leaders' ability to 
align digital tools with educational objectives affirms their value to learners. Based on 
these insights, the following hypothesis is proposed: 

H8. Digital leadership affects the perceived usefulness. 

Digital leadership in education encompasses the strategic vision and management 
provided by leaders in integrating digital tools and platforms into educational contexts 
(Mogavi et al., 2024). This leadership is crucial in shaping learners’ attitudes toward 
lifelong learning by effectively using digital resources to support continuous education 
and skill development. Digital leadership fosters a culture of lifelong learning, 
demonstrating how digital tools can achieve broader educational goals (Tanniru & 
Peral, 2021). Research by Şen and Yildiz Durak (2022) shows that effective digital 
leadership creates an environment that encourages continuous learning and 
development, promoting an enduring mindset of lifelong learning. Furthermore, Zhu et 
al. (2022) reinforce that digital leadership mediates the relationship between 
technological integration and attitudes toward lifelong learning, establishing a 
framework where digital tools contribute to educational goals and foster positive 
attitudes toward continuous learning. Thus, the following hypothesis is proposed: 

H9. Digital leadership affects the attitude towards lifelong learning. 

The perceived ease of use of digital education platforms significantly shapes learners’ 
attitudes towards lifelong learning. This concept reflects how intuitive and 
straightforward a platform is to navigate, directly influencing learners' comfort and 
willingness to engage with it for educational purposes. Ease of use mediates this 
relationship by reducing barriers to entry, allowing learners to focus on educational 
content rather than technical difficulties (Jin et al., 2022). Research by Huang et al. 
(2021) demonstrates that user-friendly platforms lead to more positive attitudes 
towards lifelong learning, building confidence and motivating learners to pursue further 
educational opportunities. Additionally, Abbas et al. (2022) show that learners are 
more likely to engage in lifelong learning when they find digital platforms accessible 
and easy to use, seamlessly integrating education into their daily lives. Consequently, 
the following hypothesis is proposed: 

H10. Perceived ease of use affects the attitude towards lifelong learning. 

Perceived usefulness in digital education platforms reflects how beneficial and 
practical learners find these platforms for advancing their educational goals and 
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personal development. This perception significantly influences learners' attitudes 
toward lifelong learning, motivating them to engage with digital platforms and pursue 
continuous education. Research by Asare et al. (2023) shows that platforms offering 
practical, real-world benefits, such as relevant content, career advancement 
opportunities, and skills development, foster a positive attitude toward lifelong 
learning. Additionally, Wang (2022) reinforce that perceived usefulness mediates the 
relationship between digital education platforms and lifelong learning attitudes. By 
providing tangible benefits like certifications and skill-based learning, these platforms 
help learners recognize the value of continuous education, strengthening their 
commitment to lifelong learning. Therefore, the study proposes the following 
hypothesis: 

H11. Perceived usefulness affects the attitude towards lifelong learning. 

In the realm of digital education platforms, perceived usefulness encapsulates the 
extent to which learners deem these platforms advantageous and applicable for 
achieving their educational objectives and personal growth. This perception 
significantly shapes learners’ attitudes toward lifelong learning by incentivizing them 
to utilize digital platforms for continuous education. Investigative work by Wong et al. 
(2024) delves into how perceived usefulness influences learners’ attitudes, showing 
that when digital platforms offer pragmatic, real-world advantages, they foster more 
positive attitudes toward lifelong learning. These advantages typically encompass 
access to pertinent content, opportunities for career progression, and avenues for 
skills enhancement, collectively bolstering learners' motivation to engage in 
continuous education. Additionally, research findings from Pihlainen et al. (2021) 
highlight that perceived usefulness acts as a mediator between the use of digital 
education platforms and learners’ attitudes toward lifelong learning. Platforms that 
provide tangible benefits, like certifications or skills training, enable learners to 
perceive the direct value of continuous education, thereby strengthening their 
commitment to lifelong learning. Drawing from these findings, this study proposes the 
following hypothesis: 

H12. Technology innovation affects the intention to promote lifelong learning 
opportunities. 

This study explores how positive attitudes towards lifelong learning among students 
and faculty can drive educational institutions to prioritize and enhance lifelong learning 
opportunities. Individual predispositions significantly influence institutional strategies, 
as proactive engagement in continuous education shapes higher-level decision-
making (Hongsuchon et al., 2022). When learners and educators value lifelong 
learning, universities are motivated to develop supportive policies and programs, such 
as expanding digital learning platforms, integrating career development services, and 
adopting innovative learning models (Kemp et al., 2022). A strong commitment to 
lifelong learning encourages institutions to embed these principles into both core 
curricula and extracurricular activities, enhancing overall educational offerings (Exter 
& Ashby, 2022). Consequently, the study proposes the following hypothesis: 

H13. Attitude towards lifelong learning affects the intention to promote lifelong learning 
opportunities. 

This study examines the impact of digital human capital on the strategic direction of 
educational institutions. Digital human capital, which includes the skills and knowledge 
of educators and administrators in using digital tools, is crucial for shaping educational 
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practices and policies (Ellis et al., 2021). Proficient educators enhance the learning 
environment by integrating advanced digital tools, creating dynamic and personalized 
learning experiences that promote lifelong learning (Zhao et al., 2021). Their effective 
use of digital platforms improves learning outcomes and fosters a culture that values 
technological advancements. Administrators with strong digital competencies 
advocate for policies that promote lifelong learning through digital platforms, invest in 
advanced technologies, provide professional development, and create supportive 
infrastructures for ongoing learning (Yalcin et al., 2022). This encourages innovative 
curriculum design, blended learning models, and the use of data analytics to tailor 
educational experiences (Huang, 2023). Therefore, the study proposes the following 
hypothesis: 

H14. Digital human capital affects the intention to promote lifelong learning 
opportunities. 

Exploring how digital leadership influences educational strategies, this section 
examines leaders’ roles in promoting lifelong learning through digital innovations 
(Jameson et al., 2022). Digital leadership involves guiding and managing the 
integration of technologies in education (Bresciani et al., 2021). Leaders with strong 
digital skills enhance education and student engagement by implementing strategies 
that prioritize digital tools (Namboodiri, 2022). They advocate for necessary resources, 
support policy changes, and align digital strategies with educational goals (Senadjki 
et al., 2024). Effective digital leaders address challenges like equitable access and 
quality maintenance, enhancing the institution's capacity for lifelong learning (Kelly & 
Zakrajsek, 2023) Thus, the study proposes the following hypothesis: 

H15. Digital leadership affects the intention to promote lifelong learning opportunities. 

This research explores the mediating role of perceived ease of use in the relationship 
between technology innovation and attitudes towards lifelong learning (Panergayo, 
2021). The simplicity and user-friendliness of digital education platforms significantly 
influence learners' engagement and acceptance of these technologies (Hossain et al., 
2021). While technological innovations introduce advanced features to enhance 
learning, their success depends on user interaction. User-friendly platforms encourage 
exploration and continuous education, fostering positive attitudes towards lifelong 
learning (Goh & Wen, 2021). Therefore, the study proposes the following hypothesis: 

H16. Perceived ease of use mediates the relationship between the technology 
innovation and the attitude towards lifelong learning. 

Building on the conceptual framework of digital competencies, this study explores how 
perceived ease of use mediates the relationship between digital human capital and 
attitudes towards lifelong learning (Zihan et al., 2024). Digital human capital, which 
includes educators’ and administrators’ technological proficiency, is crucial for 
effectively deploying digital tools (Prastyaningtyas et al., 2023). The success of these 
implementations depends on users perceiving the technology as easy to use. Skilled 
educational staff can integrate digital tools in user-friendly ways, enhancing perceived 
ease of use and fostering positive attitudes towards lifelong learning Liu et al. (2023). 
Conversely, if technology is not user-friendly, it can deter engagement and negatively 
impact attitudes. Thus, perceived ease of use bridges the gap between educators’ 
capabilities and learners’ attitudes towards lifelong learning (Wong et al., 2024). The 
study proposes the following hypothesis: 
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H17. Perceived ease of use mediates the relationship between the digital human 
capital and the attitude towards lifelong learning. 

Continuing the examination of factors influencing attitudes towards lifelong learning, 
this study explores the role of digital leadership, which involves guiding the integration 
of digital technologies in education (Ellis et al., 2021). Effective digital leadership 
ensures that new technologies are accessible and user-friendly, enhancing learners’ 
experiences and attitudes towards lifelong learning (Tan et al., 2023). When 
educational leaders prioritize usability, learners are more likely to find digital platforms 
manageable, fostering positive attitudes towards continuous education (Xu & Zhu, 
2023). Conversely, poor usability can deter engagement and negatively impact 
attitudes (Shah et al., 2022). Therefore, this study proposes the following hypothesis: 

H18. Perceived ease of use mediates the relationship between the digital leadership 
and the attitude towards lifelong learning. 

Continuing the exploration of technology’s impact on lifelong learning, this study 
addresses the role of perceived usefulness as a mediator between technology 
innovation and attitudes towards lifelong learning. This hypothesis posits that the 
practical benefits of innovative educational technologies are crucial in shaping 
learners’ attitudes towards ongoing education. Technology innovation introduces 
advanced features designed to enhance learning outcomes and streamline processes 
(Saxena et al., 2023). However, these innovations’ impact on attitudes depends 
significantly on perceived usefulness (Saif et al., 2024). If learners find the 
advancements beneficial and relevant to their goals, they are more likely to develop a 
positive attitude towards using these technologies for lifelong learning. Perceived 
usefulness, which includes benefits like increased efficiency, better resource 
accessibility, and enhanced learning experiences, makes learners more receptive to 
integrating technology into their learning habits (Tang et al., 2023). Consequently, the 
study proposes the following hypothesis: 

H19. Perceived usefulness mediates the relationship between the technology 
innovation and the attitude towards lifelong learning. 

Building on insights into digital capabilities within educational environments, this study 
examines how perceived usefulness mediates the relationship between digital human 
capital and attitudes towards lifelong learning. Digital human capital, which includes 
the digital skills of educational staff, is crucial for leveraging technology in teaching 
(Mubarik et al., 2022). Educators’ proficiency with digital tools impacts learners’ 
perceptions of these tools’ usefulness, influencing their attitudes toward lifelong 
learning (Lim & Newby, 2021). Proficient use of digital technologies by educators 
demonstrates practical benefits, enhancing learning experiences and shaping 
learners' perceptions of these tools as beneficial (Downie et al., 2021). If students see 
digital tools as improving learning efficiency and accessibility, they are more likely to 
adopt them in their lifelong learning journeys (Antonietti et al., 2022). Therefore, this 
study proposes the following hypothesis: 

H20. Perceived usefulness mediates the relationship between the digital human 
capital and the attitude towards lifelong learning. 

This study examines how digital leadership influences attitudes towards lifelong 
learning through perceived usefulness. Digital leadership, which involves guiding and 
managing the integration of digital technologies in education (Avidov-Ungar et al., 
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2022), plays a crucial role in shaping learners’ perceptions of these tools. Effective 
digital leaders enhance the perceived usefulness of technologies by promoting their 
benefits and aligning them with educational goals (Morgado et al., 2021). When 
students see digital tools as beneficial to their learning and personal development, 
they are more likely to adopt them for lifelong learning (Kilag et al., 2023). 
Consequently, the study proposes the following hypothesis: 

H21. Perceived usefulness mediates the relationship between the digital leadership 
and the attitude towards lifelong learning. 

This study explores how attitudes towards lifelong learning mediate the relationship 
between technology innovation and strategic initiatives for lifelong learning. The 
hypothesis posits that the positive impact of technological innovations on promoting 
lifelong learning is mediated by learners’ attitudes. Technological innovations 
introduce tools that transform learning environments, making them more engaging and 
effective (Cheung et al., 2021). However, the extent to which these innovations lead 
institutions to prioritize lifelong learning depends on learners' attitudes (Alenezi, 2023). 
Positive attitudes towards lifelong learning encourage learners to embrace and 
advocate for innovative technologies, influencing institutional policies and investment 
in lifelong learning technologies (Timotheou et al., 2023). Thus, learners’ attitudes act 
as a crucial link between technology adoption and institutional commitment to lifelong 
learning (Abulibdeh et al., 2024), amplifying the perceived value of innovations and 
prompting greater support (Kaputa et al., 2022). Therefore, this study proposes the 
following hypothesis: 

H22. Attitude towards lifelong learning mediates the technology innovation relationship 
between the and the intention to promote lifelong learning opportunities. 

Building on how internal attitudes influence organizational strategies, this study 
examines how attitudes towards lifelong learning mediate the relationship between 
digital human capital and the promotion of lifelong learning opportunities within 
educational institutions (Wu et al., 2022). The hypothesis posits that the digital 
competencies of educators and administrators impact institutional strategies, 
mediated by shaping attitudes towards lifelong learning. Digital human capital, 
representing technological expertise, is crucial for integrating digital tools in education 
(Timotheou et al., 2023). Its effectiveness in promoting lifelong learning depends on 
its influence on the educational community's attitudes (Bankins et al., 2024). Positive 
attitudes fostered by effective use of digital tools create a supportive environment, 
encouraging institutions to invest in lifelong learning technologies (Miller & Ives, 2023). 
Thus, the study proposes the following hypothesis: 

H23. Attitude towards lifelong learning mediates the relationship between the digital 
human capital and the intention to promote lifelong learning opportunities. 

Building on the exploration of leadership’s influence on educational strategies, this 
study examines the mediating role of attitudes towards lifelong learning in the 
relationship between digital leadership and the promotion of lifelong learning 
opportunities (Antonopoulou et al., 2021). The hypothesis asserts that the 
effectiveness of digital leadership in implementing lifelong learning strategies is 
significantly mediated by the institution’s collective attitude towards lifelong learning. 
Digital leadership involves the strategic vision and capability to integrate digital 
technologies into education (AlAjmi, 2022). Leaders influence how technology is used, 
but their impact on lifelong learning initiatives depends on the educational community's 
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attitudes (Ketikidou & Saiti, 2022). Positive attitudes towards lifelong learning enhance 
support for digital initiatives, facilitating their implementation (Bansal et al., 2023). 
Conversely, negative attitudes can hinder these efforts. Thus, attitudes towards 
lifelong learning can amplify or diminish the impact of digital leadership on lifelong 
learning initiatives. Consequently, the following hypothesis is proposed: 

H24. Attitude towards lifelong learning mediates the relationship between the digital 
leadership and the intention to promote lifelong learning opportunities. 

This study explores how attitudes towards lifelong learning mediate the relationship 
between the perceived ease of use of digital education platforms and the promotion of 
lifelong learning opportunities within educational institutions (Almaiah et al., 2022). The 
hypothesis posits that while usability is critical for adopting digital tools, institutional 
commitment to lifelong learning is significantly influenced by how these tools shape 
attitudes towards continuous education. Perceived ease of use reduces barriers, 
making learning more accessible and fostering favorable attitudes (Wilson et al., 
2021). Positive attitudes towards lifelong learning can enhance institutional support for 
continuous learning initiatives, motivating leaders to invest in relevant technologies 
and programs (Li & Wu, 2023). Therefore, this study proposes the following 
hypothesis: 

H25. Attitude towards lifelong learning mediates the relationship between the 
perceived ease of use and the intention to promote lifelong learning opportunities. 

This study examines how attitudes towards lifelong learning mediate the relationship 
between the perceived usefulness of digital tools and the promotion of lifelong learning 
opportunities within educational institutions. The hypothesis posits that perceived 
usefulness of digital education platforms influences strategic decisions through its 
impact on attitudes towards ongoing learning. Perceived usefulness enhances 
acceptance and use of technologies, improving educational outcomes (Qashou, 
2021). Positive attitudes towards lifelong learning, fostered by useful digital tools, can 
bolster institutional commitment to supporting these platforms (Zhang & 
Sukpasjaroen, 2024). Conversely, without favorable attitudes, the impact on strategies 
may be limited. Understanding this mediation is crucial for aligning technological 
benefits with educational goals (Bowman et al., 2022). Consequently, this study 
proposes the following hypothesis: 

H26. Attitude towards lifelong learning mediates the relationship between the 
perceived usefulness and the intention to promote lifelong learning opportunities. 
 
3. METHODOLOGY 

This study adopts a quantitative approach, aiming to identify factors affecting digital 
transformation management of education platforms from the perspective of promoting 
lifelong learning opportunities under the SDGs and construct a causal model for digital 
transformation management within this context. For data collection, purposive 
sampling was employed, targeting participants currently enrolled in higher educational 
institutions in western China, including Sichuan, Chongqing, Yunnan, Guizhou, 
Gansu, Shaanxi, Qinghai, Xinjiang, and Tibet. Structured questionnaires were 
distributed through Questionnaire Star, the most popular online survey platform in 
China. A total of 672 questionnaires were collected, with 521 deemed valid for 
analysis. The statistical analysis methods include descriptive analysis, assessments 
of reliability and validity, Confirmatory Factor Analysis (CFA), and Structural Equation 
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Modeling (SEM). To measure the variables, this study collects data through a range 
of systematic structured scales with 5-point Likert: 

To assess technology innovation in educational environments, this study synthesizes 
dimensions from educational technology research, focusing on new digital tools, 
systems, and processes that enhance learning experiences and institutional 
effectiveness. Inspired by Niu et al. (2022), six tailored items are developed to capture 
technology innovation, reflecting aspects such as new methods of delivering learning 
experiences, development of organizational structures for digital education, integration 
of digital tools into teaching processes, introduction of new digital platforms and 
resources, policy implementation to support digital learning, and exploration of new 
educational models. To assess digital human capital in educational settings, this study 
synthesizes dimensions from educational technology research, focusing on the skills, 
competencies, and knowledge that educators, students, and administrators bring to 
digital platforms. Inspired by Agostineto et al. (2022), seven tailored items are 
developed to capture digital human capital, reflecting aspects such as participation in 
decisions regarding digital education strategies, creativity and initiative in digital 
educational tasks, commitment to the institution's digital initiatives, qualifications to 
perform digital functions, ability to innovate in digital tasks, teamwork in digital 
contexts, and knowledge-sharing with colleagues.  

To assess digital leadership in educational institutions, this study synthesizes 
dimensions from educational technology research, focusing on leaders' technical 
capabilities, governance skills, and strategic vision for digital integration. Inspired by 
Niu et al. (2022), four tailored items are developed to capture digital leadership, 
reflecting aspects such as technical leadership capabilities, the ability to build digital 
governance structures, recognition of digitalization for educational competitiveness, 
and the ability to evaluate digital capabilities and technologies.  

To assess perceived ease of use of digital education platforms, this study synthesizes 
dimensions from educational technology research, focusing on the intuitiveness and 
functionality of these platforms for learners. Inspired by Chintalapati and Daruri (2017), 
five tailored items are developed to capture perceived ease of use, reflecting aspects 
such as the ease of finding online courses, searching for relevant educational 
resources, navigating the platform, receiving links to digital resources, and 
experiencing smooth browsing on their devices. To assess perceived usefulness in 
digital education platforms, this study synthesizes dimensions from educational 
technology research, focusing on the practical benefits and value of these platforms 
for learners. Inspired by Chintalapati and Daruri (2017), seven tailored items are 
developed to capture perceived usefulness, reflecting aspects such as the availability 
of useful content for various subjects, the variety of content covering all topics of 
interest, utility for assignments and research, effectiveness of the search feature, 
comprehensive resources for a broad perspective, assistance in learning new ideas, 
and sufficiency in supporting self-learning across subjects.  

To assess attitudes towards lifelong learning, this study synthesizes dimensions from 
educational technology research, focusing on learners’ perspectives on continuous 
education and self-improvement. Inspired by Chintalapati and Daruri (2017), six 
tailored items are developed to capture these attitudes. These items reflect 
encouragement to peers to use digital platforms, the value of these platforms for self-
learning, pride in the learning achieved through digital resources, positive emotions 
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associated with using digital platforms for learning, access to materials from 
prestigious institutions, and enjoyment in spending time learning on digital platforms.  

This study employs a comprehensive approach to measure key constructs influencing 
engagement with digital education platforms. Constructs include attitudes towards 
lifelong learning, digital leadership, digital human capital, perceived ease of use, 
perceived usefulness, and intention to promote lifelong learning. Each is assessed 
using tailored items adapted from established scales, ensuring relevance and 
accuracy. This methodology provides a nuanced framework for understanding the 
factors that influence engagement with digital education platforms. 
 
4. FINDINGS 

4.1 Descriptive analysis 

Table 1 presents the essential demographic information of the study participants, 
encompassing age, gender, region, and level of academic examination or degree. 

The age distribution shows that the majority of participants are aged 18-24, comprising 
55.7% (n=290) of the sample. Participants aged 25-34 represent 26.5% (n=138), those 
under 18 account for 15.0% (n=78), and individuals aged 35 and above make up the 
smallest group at 2.9% (n=15). Gender distribution is nearly equal, with males 
constituting 49.9% (n=260) and females slightly higher at 50.1% (n=261). 

Participants are distributed across various regions, with Gansu having the highest 
representation at 12.7% (n=66). Other regions include Shaanxi (11.5%, n=60), Tibet 
(11.9%, n=62), Yunnan (11.3%, n=59), Sichuan (11.1%, n=58), and Xinjiang (11.1%, 
n=58). Qinghai (10.2%, n=53), Chongqing (10.6%, n=55), and Guizhou (9.6%, n=50) 
also contribute significantly to the sample. Regarding the level of academic 
examination or degree, nearly half of the participants are undergraduates (49.8%, 
n=260). Master's students account for 25.0% (n=130), doctoral students comprise 
15.4% (n=80), and specialists make up 9.8% (n=51). 

Table 1: Essential Information 

 Frequency Percent 

 
 
Age 

Under 18 78 15.0 

18-24 290 55.7 

25-34 138 26.5 

35 and above 15 2.9 

 
Gender 

Male 260 49.9 

Female 261 50.1 

 
 
 
 
 
Region 
 

Sichuan 58 11.1 

Chongqing 55 10.6 

Yunnan 59 11.3 

Guizhou 50 9.6 

Gansu 66 12.7 

Shaanxi 60 11.5 

Qinghai 53 10.2 

Xinjiang 58 11.1 

Tibet 62 11.9 

Level of academic examination or degree 

Undergraduate 260 49.8 

Master's Student 130 25.0 

Doctoral Student 80 15.4 

Specialist 51 9.8 
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4.2 Reliability and validity analysis 

Table 2 presents the reliability statistics for the study variables, measured by 
Cronbach's alpha, indicating internal consistency. Technology innovation, assessed 
with six questions, has a high reliability with a Cronbach's alpha of 0.889. 

Digital human capital, measured by seven questions, also demonstrates high reliability 
with a Cronbach's alpha of 0.893. Digital leadership, with four questions, shows good 
reliability at 0.811. Perceived ease of use, consisting of five questions, has a reliability 
of 0.857. Perceived usefulness, measured by seven questions, exhibits excellent 
reliability with a Cronbach's alpha of 0.906. 

Attitude towards lifelong learning, assessed with six questions, has a reliability of 
0.878. Lastly, the intention to promote lifelong learning opportunities, measured by 
four questions, shows good reliability with a Cronbach's alpha of 0.825. These high 
values indicate that the constructs are consistently measured. 

Table 3 provides the results of the Kaiser-Meyer-Olkin (KMO) Measure of Sampling 
Adequacy and Bartlett's Test of Sphericity.  

The KMO value of 0.952 indicates excellent sampling adequacy, suggesting that the 
data are suitable for factor analysis. Bartlett's Test of Sphericity is significant (p < 
0.001), with an approximate Chi-Square of 10881.097 and 741 degrees of freedom, 
confirming that the correlations between items are sufficient for factor analysis. These 
results validate the factorability of the dataset for further statistical analysis. 

Table 2: Reliability Statistics 

Study variables 
Number of 
questions 

Cronbach's α 

Technology innovation 6 0.889 

Digital human capital 7 0.893 

Digital leadership 4 0.811 

Perceived ease of use 5 0.857 

Perceived usefulness 7 0.906 

Attitude towards lifelong learning 6 0.878 

Intention to promote lifelong learning 
opportunities 

4 0.825 

 
Table 3: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 

.952 

Bartlett's Test of Sphericity 

Approx. Chi-Square 10881.097 

df 741 

Sig. .000 
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4.3 Confirmatory factors analysis 

 

Figure 1: The measurement model for the confirmatory factor analysis. 

Table 4 presents the fit metrics for the measurement model, indicating how well the 
model fits the observed data. The Chi-square to degrees of freedom ratio (χ2/df) is 
1.399, well below the reference standard of less than 3, suggesting an excellent fit. 
The Root Mean Square Error of Approximation (RMSEA) is 0.028, significantly lower 
than the threshold of 0.08, further indicating a good fit. 

The Goodness of Fit Index (GFI) is 0.916 and the Adjusted Goodness of Fit Index 
(AGFI) is 0.904, both exceeding the recommended value of 0.9, demonstrating strong 
model fit. The Normed Fit Index (NFI) stands at 0.915, the Tucker-Lewis Index (TLI) 
at 0.972, and the Comparative Fit Index (CFI) at 0.974, all surpassing the benchmark 
of 0.9, indicating excellent model fit. These metrics collectively suggest that the 
measurement model fits the data well, meeting all the reference standards and 
confirming the model's validity and reliability for the constructs under study. 
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Table 4: Measure model fit metrics 

Fit index χ2/df RMSEA GFI AGFI NFI TLI CFI 

Reference standards <3 <0.08 >0.9 >0.9 >0.9 >0.9 >0.9 

Result 1.399 0.028 0.916 0.904 0.915 0.972 0.974 

Table 5 delineates the convergence validity metrics for a study investigating VRIDP, 
detailing latent variables, observation indicators, factor loadings, Composite Reliability 
(CR), and Average Variance Extracted (AVE). The factor loadings for all indicators 
exceed the recommended threshold of 0.7, indicating a robust association between 
latent variables and their indicators, affirming the reliability of the constructs measured. 
CR values surpass the acceptable benchmark of 0.7 for all constructs, with values 
ranging from 0.811 to 0.906, highlighting the internal consistency and reliability of the 
constructs. Furthermore, AVE values are above the minimum standard of 0.5, varying 
from 0.518 to 0.580, which validates that the majority of the variance in observation 
indicators is captured by their corresponding latent variables, ensuring good 
convergence validity. This analysis confirms the validity and reliability of the constructs 
related to Technology Innovation, Digital Human Capital, Digital Leadership, 
Perceived Ease of Use, Perceived Usefulness, Attitude Towards Lifelong Learning, 
and Intention to Promote Lifelong Learning Opportunities. The table effectively 
demonstrates the methodological rigor in measuring the constructs pertinent to 
understanding consumer acceptance of VRIDP, providing a solid foundation for further 
analysis and interpretation within the study. 

Table 5: Convergence Validity 

Latent variables Observation indicators Factor loading CR AVE 

Technology innovation 

TI1 0.791 

0.889 0.571 

TI2 0.734 

TI3 0.770 

TI4 0.716 

TI5 0.747 

TI6 0.773 

Digital human capital 

DH1 0.757 

0.894 0.546 

DH2 0.776 

DH3 0.733 

DH4 0.745 

DH5 0.734 

DH6 0.752 

DH7 0.669 

Digital leadership 

DL1 0.752 

0.811 0.518 
DL2 0.677 

DL3 0.727 

DL4 0.720 

Perceived ease of use 

PE1 0.748 

0.859 0.550 

PE2 0.728 

PE3 0.786 

PE4 0.742 

PE5 0.699 

Perceived usefulness 

PU1 0.792 

0.906 0.580 

PU2 0.754 

PU3 0.753 

PU4 0.776 

PU5 0.779 

PU6 0.751 

PU7 0.725 
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Attitude towards lifelong 
learning 

AT1 0.743 

0.879 0.547 

AT2 0.737 

AT3 0.755 

AT4 0.748 

AT5 0.709 

AT6 0.745 

Intention to promote lifelong 
learning opportunities 

IT1 0.777 

0.825 0.541 
IT2 0.741 

IT3 0.761 

IT4 0.658 

Table 6 presents the discriminant validity test results for the study’s latent variables. 
The diagonal elements represent the square root of the Average Variance Extracted 
(AVE) for each construct, while the off-diagonal elements are the correlations between 
the constructs. For adequate discriminant validity, the square root of the AVE for each 
construct (diagonal values) should be greater than the correlations involving the 
construct (off-diagonal values). The square roots of the AVE values are as follows: 
Technology Innovation (0.756), Digital Human Capital (0.739), Digital Leadership 
(0.720), Perceived Ease of Use (0.742), Perceived Usefulness (0.762), Attitude 
Towards Lifelong Learning (0.740), and Intention to Promote Lifelong Learning 
Opportunities (0.736). All these values exceed their corresponding inter-construct 
correlations, confirming discriminant validity. The correlations between constructs 
indicate significant relationships at p<0.001, shown with asterisks. For instance, 
Technology Innovation correlates with Digital Human Capital (0.568), Digital 
Leadership (0.482), Perceived Ease of Use (0.588), Perceived Usefulness (0.513), 
Attitude Towards Lifelong Learning (0.632), and Intention to Promote Lifelong 
Learning Opportunities (0.569). Similarly, other constructs show significant 
correlations with each other, suggesting strong interrelations while maintaining 
discriminant validity due to the higher diagonal values. In summary, this table confirms 
that each construct is distinct from others while demonstrating significant inter-
relationships, establishing both the discriminant and convergent validity of the 
measurement model used in the study. 

Table 6: Discriminant validity test 

Latent variables 1 2 3 4 5 6 7 

Technology innovation 0.756       

Digital human capital 
0.568 

*** 
0.739      

Digital leadership 
0.482 

*** 
0.512 

*** 
0.720     

Perceived ease of use 
0.588 

*** 
0.541 

*** 
0.506 

*** 
0.742    

Perceived usefulness 
0.513 

*** 
0.444 

*** 
0.415 

*** 
0.537 

*** 
0.762   

Attitude towards lifelong 
learning 

0.632 
*** 

0.591 
*** 

0.513 
*** 

0.596 
*** 

0.541 
*** 

0.740  

Intention to promote lifelong 
learning opportunities 

0.569 
*** 

0.532 
*** 

0.478 
*** 

0.469 
*** 

0.359 
*** 

0.574 
*** 

0.736 

Note: The diagonal is the square root of the corresponding dimension AVE 
***: p<0.001 
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4.4 Structural equation model 

Table 7 presents the model fit metrics, indicating the adequacy of the model in 
representing the observed data. The Chi-square to degrees of freedom ratio (χ2/df) is 
1.430, which is well within the acceptable threshold of less than 3, suggesting a good 
fit. The Root Mean Square Error of Approximation (RMSEA) is 0.029, below the 
maximum acceptable value of 0.08, indicating a close fit of the model in relation to the 
degrees of freedom. 

The Goodness of Fit Index (GFI) is 0.915, and the Adjusted Goodness of Fit Index 
(AGFI) is 0.903, both exceeding the recommended value of 0.9, demonstrating a 
strong fit. The Normed Fit Index (NFI) is 0.912, the Tucker-Lewis Index (TLI) is 0.969, 
and the Comparative Fit Index (CFI) is 0.972, all surpassing the benchmark of 0.9, 
indicating excellent model fit. 

Overall, these metrics confirm that the model fits the data well, meeting all the 
reference standards, and providing strong evidence for the model's validity and 
reliability. 

Table 7: Model fit metrics 

Fit index χ2/df RMSEA GFI AGFI NFI TLI CFI 

Reference standards <3 <0.08 >0.9 >0.9 >0.9 >0.9 >0.9 

Result 1.430 0.029 0.915 0.903 0.912 0.969 0.972 

Table 8 evaluates the direct effects of various constructs on attitudes and intentions 
towards lifelong learning. The hypotheses tested include the impact of technology 
innovation (TI), digital human capital (DH), and digital leadership (DL) on perceived 
ease of use (PE), perceived usefulness (PU), attitudes towards lifelong learning (AT), 
and the intention to promote lifelong learning opportunities (IT). 

The results show that technology innovation significantly influences attitudes towards 
lifelong learning (β = 0.269, p < 0.001), perceived ease of use (β = 0.361, p < 0.001), 
and perceived usefulness (β = 0.344, p < 0.001). 

Digital human capital also has a significant effect on perceived ease of use (β = 0.225, 
p < 0.001), attitudes towards lifelong learning (β = 0.211, p < 0.001), and perceived 
usefulness (β = 0.163, p = 0.005). 

Similarly, digital leadership significantly impacts perceived ease of use (β = 0.225, p < 
0.001), perceived usefulness (β = 0.176, p = 0.002), and attitudes towards lifelong 
learning (β = 0.119, p = 0.022). 

Further, perceived ease of use (β = 0.173, p = 0.002) and perceived usefulness (β = 
0.168, p < 0.001) significantly influence attitudes towards lifelong learning. Technology 
innovation (β = 0.249, p < 0.001), attitudes towards lifelong learning (β = 0.234, p < 
0.001), digital human capital (β = 0.176, p = 0.003), and digital leadership (β = 0.147, 
p = 0.010) all significantly impact the intention to promote lifelong learning. 

These results underscore the critical roles of technology innovation, digital human 
capital, and digital leadership in enhancing perceptions and attitudes towards digital 
learning, ultimately influencing the intention to engage in lifelong learning. 
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Table 8: Structural equation model path test 

Hypothesis Path Estimate β S.E. C.R. P Results 

H1 TI→AT 0.253 0.269 0.054 4.666 *** Supported 

H2 TI→PE 0.325 0.361 0.051 6.390 *** Supported 

H3 TI→PU 0.339 0.344 0.057 5.960 *** Supported 

H4 DH→PE 0.207 0.225 0.052 4.013 *** Supported 

H5 DH→AT 0.203 0.211 0.051 3.979 *** Supported 

H6 DH→PU 0.164 0.163 0.058 2.840 0.005 Supported 

H7 DL→PE 0.204 0.225 0.050 4.094 *** Supported 

H8 DL→PU 0.173 0.176 0.056 3.117 0.002 Supported 

H9 DL→AT 0.112 0.119 0.049 2.283 0.022 Supported 

H10 PE→AT 0.181 0.173 0.058 3.143 0.002 Supported 

H11 PU→AT 0.161 0.168 0.045 3.603 *** Supported 

H12 TI→IT 0.249 0.249 0.063 3.982 *** Supported 

H13 AT→IT 0.248 0.234 0.070 3.545 *** Supported 

H14 DH→IT 0.180 0.176 0.061 2.949 0.003 Supported 

H15 DL→IT 0.148 0.147 0.058 2.569 0.010 Supported 

Note: TI: Technology innovation; DH: Digital human capital; DL: Digital leadership; PE: 
Perceived ease of use; PU: Perceived usefulness; AT: Attitude towards lifelong learning; 
IT: Intention to promote lifelong learning opportunities. 
***: p<0.001 

Table 9 presents the results of the mediation effect bootstrap test, examining whether 
certain mediating variables influence the relationships between independent and 
dependent variables. The table provides effect sizes, standard errors (SE), and bias-
corrected 95% confidence intervals (CI) to determine the significance of each 
mediation path. 

For hypothesis H16, the path Technology Innovation (TI) → Perceived Ease of Use 
(PE) → Attitude towards Lifelong Learning (AT) has an effect size of 0.059, with a 
confidence interval of 0.008 to 0.147, supporting the mediation. Similarly, H17 shows 
that Digital Human Capital (DH) → PE → AT has an effect size of 0.037, with a 
confidence interval of 0.004 to 0.094, also supported. 

Hypothesis H18 indicates that Digital Leadership (DL) → PE → AT has an effect size 
of 0.037, with a confidence interval of 0.009 to 0.095, supported. For H19, the path TI 
→ Perceived Usefulness (PU) → AT shows an effect size of 0.055, with a confidence 
interval of 0.010 to 0.113, confirming the mediation. H20 and H21, concerning DH and 
DL mediated by PU affecting AT, show effect sizes of 0.026 and 0.028, with respective 
confidence intervals of 0.002 to 0.073 and 0.005 to 0.072, both supported. 

Hypotheses H22, H23, H25, and H26 indicate significant mediation paths: TI → AT → 
Intention to promote lifelong learning opportunities (IT) with an effect size of 0.063, DH 
→ AT → IT with an effect size of 0.050, PE → AT → IT with an effect size of 0.045, 
and PU → AT → IT with an effect size of 0.040, all supported within their confidence 
intervals. 

However, H24, concerning DL → AT → IT, is rejected due to the confidence interval 
ranging from -0.007 to 0.081, indicating no significant mediation effect. 

These results confirm the mediation effects for most paths, underscoring the 
importance of perceived ease of use, perceived usefulness, and attitudes towards 
lifelong learning in influencing the intention to promote lifelong learning opportunities. 
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Table 9: Mediation effect bootstrap test 

Hypothesis Mediation path Effect size SE 
Bias-Corrected 

Results 
95%CI 

H16 TI→PE→AT 0.059 0.032 0.008 0.147 Supported 

H17 DH→PE→AT 0.037 0.023 0.004 0.094 Supported 

H18 DL→PE→AT 0.037 0.021 0.009 0.095 Supported 

H19 TI→PU→AT 0.055 0.026 0.010 0.113 Supported 

H20 DH→PU→AT 0.026 0.017 0.002 0.073 Supported 

H21 DL→PU→AT 0.028 0.016 0.005 0.072 Supported 

H22 TI→AT→IT 0.063 0.032 0.011 0.142 Supported 

H23 DH→AT→IT 0.050 0.026 0.008 0.115 Supported 

H24 DL→AT→IT 0.028 0.024 -0.007 0.081 Rejected 

H25 PE→AT→IT 0.045 0.029 0.004 0.117 Supported 

H26 PU→AT→IT 0.040 0.022 0.007 0.102 Supported 

Note: TI: Technology innovation; DH: Digital human capital; DL: Digital leadership; PE: 
Perceived ease of use; PU: Perceived usefulness; AT: Attitude towards lifelong learning; IT: 
Intention to promote lifelong learning opportunities. 

Figure 2. uncovers the structural equation model diagram and explain the relationships 
among technology innovation, digital human capital, digital leadership, perceived ease 
of use, perceived usefulness, attitude towards lifelong learning, intention to promote 
lifelong learning opportunities. By this way, this study identifies perceived ease of use, 
attitude towards lifelong learning, and perceived usefulness as mediating roles. 

 

Figure 2: Structural equation model diagram 
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5. DISCUSSION AND CONCLUSION 

The findings from the path analysis reveal significant mediation effects across various 
hypothesized relationships, underscoring the essential role of perceived ease of use, 
perceived usefulness, and attitudes towards lifelong learning in shaping the intention 
to promote lifelong learning opportunities. Specifically, the mediation effect of 
perceived ease of use in the relationship between technology innovation and attitude 
towards lifelong learning is supported, highlighting the importance of user-friendly 
digital tools in fostering positive learning attitudes. Similarly, digital human capital 
mediates its effect on attitude towards lifelong learning through perceived ease of use, 
reinforcing the value of digital competencies in enhancing educational attitudes. 
Moreover, the mediation of perceived usefulness in the effect of technology innovation 
and digital human capital on attitude towards lifelong learning further validates the 
practical benefits of digital tools in education. Notably, the direct paths from attitude 
towards lifelong learning to intention to promote lifelong learning are substantiated by 
significant effect sizes, emphasizing how positive attitudes towards lifelong learning 
drive the commitment to continuous education. However, the path from digital 
leadership to intention to promote lifelong learning via attitude towards lifelong learning 
is not supported, suggesting that while leadership is crucial, its impact may be more 
direct rather than mediated through attitudes. Overall, these results highlight the 
multifaceted nature of digital integration in education, illustrating that both the 
perceived ease of use and usefulness of digital platforms are pivotal in cultivating 
enduring educational attitudes and intentions. 

5.1 Theoretical implications 

This study integrates Digital Transformation Management, the Stimulus-Organism-
Response theory, the Technology Acceptance Model, and Motivation Theory to 
comprehensively analyze factors influencing lifelong learning through digital education 
platforms. The results offer significant theoretical implications, illustrating the 
interconnectedness of these theories and aligning with or differing from previous 
research. 

Digital transformation management emphasizes the strategic integration of digital 
technologies to enhance organizational efficiency and effectiveness (Niu et al., 2022). 
Our findings support this, demonstrating that technology innovation positively 
influences both perceived ease of use and perceived usefulness of digital platforms, 
thereby fostering positive attitudes towards lifelong learning. This is consistent with 
earlier studies that highlight the role of technological advancements in improving 
educational outcomes (Almaiah et al., 2022). However, unlike some studies that stress 
the direct influence of digital leadership on educational strategies (Tamar et al., 2023), 
our findings suggest that digital leadership impacts lifelong learning intentions more 
directly than through mediated attitudes, indicating a nuanced role of leadership in 
digital transformation. 

The Stimulus-Organism-Response theory posits that external stimuli (e.g., digital 
platforms) influence internal states (e.g., attitudes) and subsequent responses (e.g., 
behavioral intentions) (Jacoby, 2002). Our study confirms this framework by showing 
that PE and perceived ease of use act as critical mediators between technology 
innovation and attitudes towards lifelong learning, and subsequently between attitudes 
towards lifelong learning and lifelong learning intentions. This aligns with prior 
research demonstrating that user perceptions of technology significantly impact their 
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behavioral intentions (Xu & Zhu, 2023). Our findings expand on this by emphasizing 
the specific role of educational stimuli in shaping lifelong learning attitudes and 
intentions, which is less explored in existing literature. 

Technology Acceptance Model asserts that perceived ease of use and perceived 
usefulness are primary determinants of technology acceptance (Sagnier et al., 2020). 
Consistent with Technology Acceptance Model, our results indicate that both 
perceived ease of use and perceived usefulness significantly influence attitudes 
towards lifelong learning towards digital learning platforms. This corroborates previous 
studies that have applied Technology Acceptance Model in educational contexts, 
highlighting the importance of user-friendly and beneficial technologies in fostering 
positive attitudes (Alshurideh et al., 2024). However, our study also reveals that the 
impact of digital leadership on attitudes towards lifelong learning and lifelong learning 
intentions is less straightforward, suggesting that leadership may facilitate acceptance 
through other pathways, such as providing support and resources rather than directly 
influencing attitudes. 

Motivation Theory, particularly the Theory of Planned Behaviorand Self-Determination 
Theory, highlights the role of intrinsic and extrinsic motivators in shaping behavior 
(Urhahne & Wijnia, 2023). Our findings align with these theories, demonstrating that 
attitudes towards lifelong learning significantly mediate the relationship between 
intrinsic motivators (e.g., personal benefits of digital learning) and the intention to 
engage in lifelong learning. This supports previous research indicating that motivation 
is crucial for the sustained use of digital learning tools (Anthonysamy et al., 2020). 
Additionally, the study underscores the importance of digital human capital in 
enhancing educational outcomes, suggesting that motivated educators and 
administrators are pivotal in leveraging digital technologies effectively. 

Overall, our findings reinforce the importance of perceived ease of use and usefulness 
in technology acceptance, consistent with Technology Acceptance Model and Digital 
Transformation Management frameworks. They also validate the Stimulus-Organism-
Response theory's application in educational contexts, highlighting the role of user 
perceptions in mediating the effects of digital innovations on learning intentions. 
However, the study reveals a more complex relationship for digital leadership, 
suggesting that its influence on lifelong learning may be more direct rather than 
mediated through attitudes, differing from some Digital Transformation Management 
and Technology Acceptance Model assertions (Niu et al., 2022). Furthermore, the 
emphasis on motivation aligns with Motivation Theory, yet highlights the unique 
context of digital education, where both intrinsic and extrinsic factors are critical for 
engagement and sustained use. 

5.2 Practical implications 

This study integrates Digital Transformation Management, the Stimulus-Organism-
Response theory, the Technology Acceptance Model, and Motivation Theory to 
analyze factors influencing lifelong learning through digital education platforms. The 
results offer significant insights and managerial implications for various stakeholders, 
including educational leaders, policymakers, educators, and technology developers. 

The findings indicate that technology innovation significantly enhances perceived ease 
of use and perceived usefulness of digital platforms, fostering positive attitudes 
towards lifelong learning. For educational leaders, this underscores the importance of 
investing in innovative technologies and ensuring their seamless integration into the 
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learning environment. Policymakers should advocate for funding and policies that 
support technological advancements in education, thereby promoting lifelong learning. 
Educational administrators need to focus on creating an ecosystem that continuously 
adopts and integrates new digital tools, enhancing the overall learning experience . 

Our study confirms that perceived ease of use and perceived usefulness act as critical 
mediators between technology innovation and attitudes towards lifelong learning, 
which subsequently influence lifelong learning intentions. This suggests that user 
perceptions of digital platforms are crucial in shaping their learning behaviors. For 
educators, this means that adopting user-friendly and practical digital tools is essential 
for fostering positive learning attitudes. Technology developers should focus on 
creating intuitive and functional platforms that cater to educational needs, enhancing 
user experience and engagement. 

Consistent with Technology Acceptance Model, our results indicate that perceived 
ease of use and perceived usefulness significantly influence attitudes towards lifelong 
learning through digital platforms. This highlights the need for educational institutions 
to select digital tools that are not only effective but also easy to use. For technology 
developers, it is crucial to conduct user feedback sessions and usability testing to 
ensure that the platforms meet the needs of both educators and learners. Moreover, 
the nuanced role of digital leadership suggests that leaders should focus on providing 
adequate support and resources to facilitate the adoption of digital technologies, rather 
than merely promoting their use. 

Our findings align with Motivation Theory, demonstrating that attitudes towards lifelong 
learning significantly mediate the relationship between intrinsic motivator and the 
intention to engage in lifelong learning. For educators and administrators, this 
emphasizes the importance of fostering a motivational climate that supports 
continuous learning. This can be achieved by recognizing and rewarding learning 
achievements, providing opportunities for professional development, and creating a 
culture that values lifelong education. Policymakers should consider policies that 
incentivize lifelong learning, such as continuing education credits or professional 
development requirements. 

In summary, the study offers valuable insights for stakeholders in the educational 
sector, emphasizing the importance of technology innovation, user-friendly design, 
motivational support, and strategic leadership in promoting lifelong learning through 
digital platforms. These insights can guide the development of policies and practices 
that enhance educational outcomes and foster a culture of continuous learning. 

5.3 Conclusion 

This study investigates the factors influencing lifelong learning through digital 
education platforms, integrating Digital Transformation Management, the Stimulus-
Organism-Response theory, the Technology Acceptance Model, and Motivation 
Theory. The main findings indicate that technology innovation significantly enhances 
perceived ease of use and perceived usefulness of digital platforms, thereby fostering 
positive attitudes towards lifelong learning. Both perceived ease of use and perceived 
usefulness are critical mediators between technology innovation and attitudes towards 
lifelong learning, and subsequently between attitudes towards lifelong learning and the 
intention to promote lifelong learning. Additionally, digital human capital and digital 
leadership significantly influence perceived ease of use, perceived usefulness, and 
attitudes towards lifelong learning, though the impact of digital leadership on intention 
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to promote lifelong learning is more direct rather than mediated through attitudes 
towards lifelong learning. The study confirms the interconnectedness of these theories 
and highlights the importance of user perceptions and attitudes in adopting digital 
learning technologies. 

This study makes several significant contributions to the existing body of knowledge. 
Firstly, it integrates four theoretical frameworks to provide a comprehensive 
understanding of the factors influencing lifelong learning through digital platforms. This 
holistic approach offers a nuanced perspective on how technology, human capital, and 
leadership interact to shape educational outcomes. Secondly, the study emphasizes 
the critical roles of perceived ease of use and perceived usefulness in fostering 
positive attitudes towards lifelong learning, aligning with and extending the Technology 
Acceptance Model framework. Thirdly, it highlights the importance of digital human 
capital and leadership in enhancing educational experiences, thus providing 
actionable insights for educational leaders and policymakers. Lastly, the study 
underscores the mediating role of attitudes towards lifelong learning, contributing to 
the Motivation Theory literature by demonstrating how intrinsic and extrinsic motivators 
influence lifelong learning intentions. 

Despite its contributions, this study has several limitations. Firstly, the sample is 
geographically limited to higher educational institutions in Western China, which may 
not be representative of other regions or countries. This geographical limitation 
restricts the generalizability of the findings. Secondly, the study employs a cross-
sectional design, capturing data at a single point in time, which limits the ability to draw 
causal inferences. Longitudinal studies are needed to examine the dynamic 
relationships among the variables over time. Thirdly, the study relies on self-reported 
data, which may be subject to social desirability bias and inaccuracies in self-
assessment. Finally, while the study integrates multiple theoretical frameworks, it does 
not exhaustively explore all potential factors influencing lifelong learning through digital 
platforms. Future research should address these limitations by expanding the 
geographical scope of the study to include diverse regions and educational contexts, 
enhancing the generalizability of the findings. Longitudinal studies should be 
conducted to examine the temporal dynamics of the relationships among technology 
innovation, human capital, leadership, and lifelong learning intentions. Additionally, 
incorporating objective measures and observational data could complement self-
reported data, providing a more comprehensive understanding of the factors 
influencing lifelong learning. Further research could also explore additional theoretical 
frameworks and variables, such as cultural influences, socio-economic factors, and 
individual differences in learning styles and preferences, to provide a more holistic 
view of digital learning adoption. 

In conclusion, this study underscores the critical role of technology innovation, 
perceived ease of use, perceived usefulness, and attitudes towards lifelong learning 
in promoting the adoption of digital education platforms. By integrating multiple 
theoretical frameworks, the study offers a comprehensive understanding of the factors 
influencing lifelong learning and provides valuable insights for educational leaders, 
policymakers, and technology developers. Despite its limitations, the study lays a solid 
foundation for future research and underscores the importance of fostering a 
supportive and innovative educational environment to enhance lifelong learning 
opportunities. 
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