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Abstract 
This study investigates the role of university teaching information environments in fostering a sustainable integrated 
digital learning ecosystem for Massive Open Online Courses (MOOCs) in postgraduate education. Drawing on Socio-
Technical Theory and an extended Expectation-Confirmation Model (ECM), the research examines how key structural 
dimensions system operability, resource richness, and system integration shape postgraduate students’ continuance 
intention in MOOC-based learning environments. 
Data were collected from postgraduate students and analyzed using Partial Least Squares Structural Equation Modeling 
(PLS-SEM) to validate the proposed system-embedded framework. The findings reveal that system integration, 
particularly the seamless linkage between MOOCs and university Learning Management Systems (LMS), exerts the 
strongest influence on perceived usefulness and learner satisfaction. Resource richness also significantly enhances 
learning engagement, while system operability supports efficient interaction with digital platforms. Collectively, these 
structural factors reduce “structural cognitive load” and enable a more coherent and sustainable learning experience. 
This study advances the literature by shifting the analytical focus from individual-level psychological factors to a 
system-level perspective, emphasizing the importance of integrated digital infrastructures in sustaining learning 
engagement. The proposed Sustainable Integrated Digital Learning Ecosystem Model provides a strategic framework 
for higher education institutions seeking to enhance the quality, continuity, and sustainability of digital learning in 
postgraduate contexts. 
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1. Introduction 
The rapid digital transformation within higher 
education has led to the widespread adoption of 
Massive Open Online Courses (MOOCs) as flexible 
and scalable learning tools. Numerous universities have 
integrated MOOCs into their formal curricula to 
broaden access to knowledge and foster lifelong 
learning. However, despite their significant potential, 
MOOCs continue to face critical challenges, including 
low completion rates and a lack of long-term 
engagement particularly among postgraduate students 
(Zheng & Wardzala, 2020). 
Previous research has largely addressed these issues by 
focusing on individual-level factors, such as perceived 
usefulness, satisfaction, and motivation (Bhattacherjee, 
2001; Alraimi et al., 2015). While these perspectives 
offer valuable insights into user behavior, they often 
overlook the institutional conditions and infrastructural 
frameworks that shape the learning experience. In 
practice, many universities deploy MOOCs as 

fragmented platforms that lack integration with internal 
systems, such as Learning Management Systems 
(LMS), student information systems, and academic 
credit registries. This lack of connectivity results in 
operational inefficiencies, increases cognitive load, and 
causes a lack of continuity in the learning process.  
Digital literacy has been identified as a crucial factor 
influencing learners’ ability to effectively engage in 
online learning environments. Learners with higher 
levels of digital competence tend to demonstrate 
stronger self-regulated learning behaviors and are more 
capable of navigating complex digital platforms, 
thereby enhancing their overall learning experience 
(Pengfei, 2026). 
These issues suggest that the sustainable adoption of 
MOOCs does not depend solely on learner perceptions 
but is also deeply embedded in the structure and design 
of the university’s teaching information environment. 
A poorly designed system can discourage even highly 
motivated learners, whereas a well-integrated 
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environment can enhance accessibility, reduce 
procedural redundancy, and support complex learning 
activities. 
The concept of a Digital Learning Ecosystem serves as 
an effective framework for explaining this phenomenon. 
Unlike traditional approaches that view systems as 
isolated tools, the ecosystem perspective emphasizes 
connectivity, adaptability, and the co-evolution of 
technological and human components (Siemens, 2005). 
For example, in a well-designed system, postgraduate 
students can access MOOC content directly through the 
university’s LMS, track their progress via an integrated 
dashboard, and earn academic credits without 
undergoing redundant administrative processes. 
Conversely, fragmented systems force learners to 
manually manage multiple platforms, inevitably 
leading to diminished engagement. Accordingly, this 
research aims to investigate the structural 
characteristics of university teaching information 
environments for MOOCs and to develop a conceptual 
framework for an Integrated Digital Learning 
Ecosystem in postgraduate education. By shifting the 
focus from learner behavior toward systemic design, 
this study contributes to a more comprehensive 
understanding of digital transformation in higher 
education. 
This study contributes to the advancement of 
Sustainable Development Goal 4 (SDG 4), which 
emphasizes the provision of inclusive, equitable, and 
quality education, as well as the promotion of lifelong 
learning opportunities for all. In the context of 
postgraduate education, the integration of Massive 
Open Online Courses (MOOCs) into university 
teaching information environments represents a critical 
strategy for expanding access to high-quality learning 
resources. However, achieving SDG 4 extends beyond 
mere access to digital platforms; it requires the 
development of well-integrated and sustainable digital 
learning ecosystems that can support continuous 
engagement and meaningful learning experiences. In 
this regard, system integration, resource richness, and 
system operability serve as essential structural 
conditions for ensuring the effectiveness and 
sustainability of digital education (Bond et al., 2018; 
Cidral et al., 2018; Zheng & Wardzala, 2020). 
 
2. Literature Review 
2.1 Digital Learning Ecosystems in Higher 
Education 
The concept of a "Digital Learning Ecosystem" 
emerged as a strategic 
response to the increasing complexity of technology-
enhanced learning environments. A digital ecosystem 

refers to a dynamic network of interconnected 
technologies, users, and processes designed to facilitate 
and support learning activities (Siemens, 2005). Key 
characteristics of such ecosystems include adaptability, 
feedback loops, and continuous co-evolution. 
In the context of higher education, a digital ecosystem 
comprises various components, such as Learning 
Management Systems (LMS), MOOCs, institutional 
databases, and communication tools. The overall 
efficacy of the system depends heavily on the degree of 
integration between these diverse elements. Research 
suggests that fragmented or siloed systems negatively 
impact learner engagement by increasing cognitive load 
and diminishing usability (Alraimi et al., 2015).   The 
structural design of digital systems plays a fundamental 
role in shaping user experience and system efficiency. 
Well-integrated system architectures can reduce 
operational complexity and enhance usability, thereby 
improving the overall effectiveness of digital learning 
environments (Mohammad, 2026). 
 
2.2 Teaching Information Environments as Socio-
Technical Systems 
University teaching information environments can be 
conceptualized as socio-technical systems that merge 
technological infrastructure with human and 
organizational dimensions. According to Social 
Learning Theory (Bandura, 1986), learning outcomes 
are the product of interactions between environmental 
factors, personal characteristics, and behaviors. 
This perspective suggests that system effectiveness 
does not rely on technology in isolation but is 
contingent upon its alignment with user needs and 
institutional processes. Factors such as system 
operability, resource availability, and institutional 
support are critical determinants of digital learning 
outcomes (Zhou, 2016). 
 
2.3 Structural Dimensions of the Environment 
This research focuses on three primary structural 
dimensions that 
define the teaching information environment: 
System Operability: Refers to the ease of use, stability, 
and 
accessibility of the platform. 
Resource Richness: Pertains to the quality, depth, and 
diversity of the instructional content. 
System Integration: Involves the seamless 
connectivity 
between various platforms and the synchronization of 
data across the institutional infrastructure. 
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Figure 1: Conceptual Framework of Integrated Digital Learning Ecosystem for Postgraduates. 

3. Methodology 
3.1 Research Design 
This study employed Partial Least Squares Structural 
Equation 
Modeling (PLS-SEM) for data analysis. PLS-SEM was 
selected for its robustness in handling complex 
structural models and its effectiveness in testing the 
relationships between multiple latent constructs 
simultaneously, as recommended by Hair et al. (2021). 
 
3.2 Sampling and Participants 
The sample consisted of 432 postgraduate students who 
have 
actively utilized Massive Open Online Courses 
(MOOCs) within their academic curricula. A purposive 
sampling technique was applied to ensure that 
participants possessed sufficient experience with the 
university's digital learning environment to provide 
informed responses. 
 
3.3 Data Analysis and Instrument Validation 
To ensure the reliability and validity of the research 
instrument, several 
statistical measures were employed: 
Reliability: Cronbach’s alpha and Composite 
Reliability (CR) were 
calculated to assess internal consistency. 
Validity: Average Variance Extracted (AVE) was 
utilized to 
evaluate convergent validity, ensuring that each 
construct effectively represented its intended 
theoretical dimension. 
 
4. Results 
The results of the data analysis using Partial Least 
Squares Structural Equation Modeling (PLS-SEM) 
demonstrate that the university teaching information 
environment plays a statistically significant role in the 
learning experiences and behaviors of postgraduate 
students within the MOOC context. This influence is 
particularly evident across three key dimensions: 
System Operability, Resource Richness, and System 
Integration. 
 
4.1 Measurement Model Assessment 
The evaluation of the measurement model confirmed 
the reliability and 
validity of the research instrument. Cronbach’s alpha 
and Composite Reliability (CR) for all variables 
exceeded the threshold of 0.70, indicating high internal 

consistency. Furthermore, the Average Variance 
Extracted (AVE) for each construct was greater than 
0.50, demonstrating acceptable convergent validity 
(Hair et al., 2021). 
Regarding discriminant validity, assessment using the 
Fornell 
Larcker criterion revealed that the square root of the 
AVE for each latent variable was higher than its 
correlation with any other construct. This confirms that 
each latent variable distinctly represents its own 
theoretical dimension. 
 
4.2 Structural Model Analysis 
The structural model analysis indicates that all three 
components of the 
information environment exert a positive influence on 
learning outcomes, as detailed below: 
(1) System Operability: The analysis found that system 
operability 
has a statistically significant positive influence on 
Perceived Usefulness and learner satisfaction (β = 
0.361, p < .001). This aligns with previous research 
identifying system stability and ease of use as critical 
factors in digital learning experiences (Zhou, 2016). 
Descriptively, high system operability reduces 
technical cognitive load, allowing learners to focus 
more effectively on knowledge construction rather than 
navigating technological hurdles. 
(2) Resource Richness: Resource richness significantly 
correlates 
with Self-Regulated Learning (SRL) and satisfaction (β 
= 0.338, p < .001). Diverse resources such as 
interactive videos, scholarly articles, and simulations 
support deep learning processes. This result supports 
the "multimodal learning" perspective, where media 
variety and interaction are essential for enhancing 
learner motivation and engagement (Joo et al., 2018). 
(3) System Integration: System integration emerged as 
the most 
influential variable in the model, directly impacting 
satisfaction and Continuance Intention (β = 0.428, p 
< .001). 
The analysis reveals that system integration acts as an 
"integrative mechanism" that mitigates fragmented 
learning experiences. When MOOCs are seamlessly 
connected to the University's LMS and databases, 
learners can access content and track progress without 
administrative redundancy. Conversely, fragmented 
systems increase "structural cognitive load," which 
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diminishes motivation and increases the risk of attrition 
(Alraimi et al., 2015). 
 
4.3 Indirect Effects 
The analysis also highlights the role of mediating 
variables, 
particularly Satisfaction, which serves as a critical 
bridge between the information environment and 
continuance intention. Specifically, a well-designed 
environment enhances learner satisfaction, which 
subsequently drives sustained usage behavior a finding 
consistent with the Expectation-Confirmation Model 
(ECM) (Bhattacherjee, 2001). 
 
4.4 System-Level Synthesis 
Overall, the results suggest that the university teaching 
information 
environment does not merely function as a tool but as a 
systemic infrastructure that conditions the learning 
experience. System Integration functions as the core of 
the digital learning ecosystem, providing the essential 
links between technology, institutional processes, and 
users. These findings support the ecosystem 
perspective, which views learning as the result of 
dynamic interactions across multiple levels rather than 
isolated factors (Siemens, 2005). 
 
5. Discussion 
The findings of this study have significant implications 
for understanding digital learning in higher education, 
particularly within the MOOC context. Traditionally, 
much of the existing literature has explained MOOC 
continuance intention through individual-centric 
frameworks, such as perceived usefulness and 
satisfaction (Bhattacherjee, 2001; Joo et al., 2018). 
However, this study clearly demonstrates that the 
structure of the university teaching information 
environment plays a deterministic role in shaping the 
learning experience and the sustainability of MOOC 
engagement. This shift in perspective expands the 
scope of knowledge from the individual level to a 
broader system-level perspective. 
 
5.1 System Integration as a Core Mechanism of 
Digital Learning.  
The most pivotal finding of this research is that system 
integration exerts the strongest influence on learner 
satisfaction and continuance intention. This result 
aligns with the Digital Learning Ecosystem perspective, 
which posits that learning efficacy is not a product of 
isolated components but of systemic connectivity 
(Siemens, 2005). 
System integration can be characterized as a structural 
complexity reduction mechanism. Specifically, when 
MOOC platforms are seamlessly linked with the 
university’s LMS and internal databases, learners are 
relieved from the burden of managing data or activities 
across disparate systems. This integration effectively 
reduces cognitive load and enhances information 
processing efficiency. These findings are consistent 
with Alraimi et al. (2015), who noted that systemic 

structural factors significantly impact MOOC 
continuance, especially when the system is transparent 
and user-friendly. Furthermore, Zhou (2016) 
emphasized that system operability and alignment with 
user needs are fundamental to technology acceptance. 
 
5.2 Digital Learning as a Socio-Technical 
Phenomenon.  The results provide strong empirical 
support for the Socio-Technical Systems framework, 
which views learning outcomes as the result of 
interactions between technological, human, and 
organizational elements (Bandura, 1986). Even when 
learners possess high motivation or robust self-
regulated learning skills, a fragmented or poorly 
integrated information environment can severely 
degrade the learning experience. 
The findings of Joo et al. (2018), which emphasize the 
role of motivation and self-regulation, are further 
clarified here: these individual factors reach their 
maximum potential only when supported by an 
enabling environment. In other words, individual-level 
factors do not operate in a vacuum; they are contingent 
upon the systemic conditions that facilitate their 
application. 
 
5.3 Interaction Between System Operability and 
Resource Richness.  Beyond system integration, this 
study identifies a complementary effect between 
system operability and resource richness in determining 
the quality of the learning environment. 
In-depth analysis shows that high system operability 
ensures that learners can access and utilize resources 
efficiently, while resource richness stimulates deep 
learning and engagement. If system operability is low, 
even an abundance of high-quality resources may fail 
to produce optimal learning outcomes because learners 
cannot fully access or exploit them. This finding echoes 
Bond et al. (2018), who argued that digital 
transformation in higher education must address both 
technological infrastructure and instructional design 
concurrently rather than in isolation. 
 
5.4 Extending ECM to a System-Embedded 
Perspective.   
Theoretically, this study makes a vital contribution by 
extending Bhattacherjee’s (2001) Expectation-
Confirmation Model (ECM). While the original ECM 
focuses on explaining continuance behavior through 
cognitive perceptions such as satisfaction and 
usefulness, this study demonstrates that these 
perceptions are not independent variables. Instead, they 
are structurally conditioned by the system design. 
A well-designed teaching information environment 
directly shapes the learner’s perceptions and 
experiences, which subsequently drive continuance 
behavior. Consequently, this research advocates for an 
evolution toward a "System-Embedded ECM" that 
incorporates structural and environmental factors to 
more comprehensively explain digital learning 
behaviors in the modern era. 
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Table 2: Comparison between the Traditional User-Centric Perspective and the Proposed System-Embedded 

Perspective 
Dimension User-Centric Perspective (Traditional) System-Embedded Perspective (Proposed) 
Theoretical 
Focus 

Focuses on individual psychology and internal 
perceptions. 

Focuses on structural conditions and the information 
environment. 

Key 
Determinants 

Driven by perceived usefulness, satisfaction, 
and self-efficacy. 

Driven by system integration, resource richness, and 
operability. 

Role of 
Technology 

Technology is viewed as an external tool or a 
standalone platform. 

Technology is viewed as an "integrated ecosystem" 
within the institution. 

Problem 
Diagnosis 

Discontinuance is attributed to a lack of 
learner motivation or interest. 

Discontinuance is attributed to "structural cognitive 
load" and fragmented systems. 

Unit of Analysis The individual learner (Micro-level). The interaction between learner and institutional 
infrastructure (Meso-level). 

Practical Goal Enhancing user experience to improve 
personal satisfaction. 

Building a seamless digital infrastructure to ensure 
long-term engagement. 

Proposed Model Standard ECM / TAM / Self-Determination 
Theory. 

System-Embedded ECM (Integrating socio-technical 
structures). 

 
Consequently, this research proposes an expansion of 
the ECM into a system-embedded ECM. By 
incorporating structural and environmental factors into 
the model, this framework provides a more 
comprehensive explanation of digital learning 
behaviors. 
 
5.5 Implications for Designing Digital Learning 
Ecosystems.   
The findings suggest that sustainable development of 
digital learning in postgraduate education cannot rely 
solely on learner-centric factors. Instead, it necessitates 
the design of an Integrated Digital Learning Ecosystem, 
characterized by three core pillars: seamless system 

integration, user-friendly and stable system design 
(operability), and the provision of high-quality, diverse 
resources. Such an approach not only enhances 
learning efficiency but also plays a crucial role in 
reducing the digital divide and supporting lifelong 
learning within the higher education landscape.  The 
impact of technological infrastructure on learning 
outcomes has been widely acknowledged as a critical 
factor in digital education. Effective and well-designed 
technologies can significantly enhance learner 
engagement and performance, whereas poorly designed 
systems may hinder learning by increasing cognitive 
load (Feng & Feng, 2026). 

 

 
Figure 2: The Proposed Integrated Digital Learning Ecosystem Model for Postgraduate Education. 

 
6. Theoretical Contributions 
This research significantly extends the existing body of 
knowledge concerning digital learning in higher 
education, particularly within the MOOC context. It 
achieves this by shifting the theoretical paradigm from 
a user-centric to a system-centric perspective, 
advancing the digital learning ecosystem construct, and 

integrating socio-technical frameworks into educational 
technology research. 
 
6.1 From User-Centric to System-Centric 
Perspective 
Previous MOOC research has predominantly focused 
on explaining 



University Teaching Information Environments for MOOCs: Toward Sustainable Digital Learning Ecosystems in 
Postgraduate Education 

 

IJDDT, Volume 16 Issue 22s, 2026 Page 970 
 

learner behavior through cognitive factors such as 
satisfaction and perceived usefulness, rooted in the 
Expectation-Confirmation Model (ECM) 
(Bhattacherjee, 2001) and the Technology Acceptance 
Model (TAM). However, these approaches are limited 
in capturing the complexities of the digital learning 
context faced by postgraduate students in higher 
education. 
This study extends these frameworks by proposing that 
MOOC 
continuance behavior is not solely determined by 
individual-level factors but is structurally conditioned. 
Effectively designed information environments set the 
parameters for the learning experience, subsequently 
influencing learner perceptions and decision-making. 
This perspective aligns with Alraimi et al. (2015), who 
highlighted the pivotal role of systemic factors in 
MOOC continuance, and fills a critical gap in literature 
that often overlooks the role of digital infrastructure in 
the learning process. 
 
6.2 Advancing the Digital Learning Ecosystem 
Perspective 
A major contribution of this study is the structural 
operationalization of 
the Digital Learning Ecosystem" concept within higher 
education, specifically regarding the integration of 
MOOCs into university systems. While Siemens (2005) 
emphasized connectivity and continuous 
evolution within learning systems, previous studies 
have often presented this concept abstractly. This 
research provides concreteness to the ecosystem 
perspective by defining its core structural dimensions: 
system operability, resource richness, and system 
integration. Furthermore, the findings identify system 
integration as the core organizing mechanism that 
enables the ecosystem to function efficiently, 
explaining why some institutions achieve sustainable 
MOOC adoption while others fail despite using 
identical platforms. 
 
6.3 Integrating Socio-Technical Theory in MOOC 
Research 
This research bridges Socio-Technical Systems (STS) 
theory with MOOC research, offering a more holistic 
understanding of digital learning. According to 
Bandura (1986), human behavior results from the 
triadic reciprocal interaction between personal factors, 
the environment, and behavior. Despite this, much 
MOOC research remains siloed, focusing either on 
motivational factors or platform features. 
This study demonstrates that digital learning outcomes 
are a product of co-production between the system and 
the user. An effective information environment 
facilitates self-regulated learning, reduces cognitive 
load, and promotes engagement. This supports the 
work of Joo et al. (2018) regarding the importance of 
self-regulation and motivation, while establishing that 
these factors are most effective only when supported by 
a functional environment. It also reinforces Zhou’s 

(2016) assertion that system design must align with 
user needs to ensure technology acceptance. 
 
6.4 Extending ECM to a System-Embedded 
Perspective 
Theoretically, this research extends the Expectation-
Confirmation 
Model (ECM) by incorporating systemic structural 
factors as core components. Traditionally, the ECM 
explains continuance intention through the 
relationships between expectations, perceived 
usefulness, and satisfaction (Bhattacherjee, 2001). This 
study contends that these relationships cannot be fully 
explained without considering the systemic context in 
which the learner operates. 
Consequently, this research proposes the System-
Embedded ECM, which integrates information 
environment factors into the model to reflect the 
complex and highly interconnected reality of learning 
in the digital age. 
 
7. Policy Recommendations and Practical 
Implications 
Based on the empirical findings, this research offers the 
following critical recommendations for higher 
education administrators and digital education 
policymakers: 
 
7.1 Transitioning from Fragmented Platforms to 
Integrated Ecosystems 
Higher education institutions should move beyond 
viewing MOOCs 
merely as external video repositories. Instead, they 
should implement the Integrated Digital Learning 
Ecosystem Model (Figure 2) by linking the university’s 
LMS with global platforms through Single Sign-On 
(SSO) systems. This integration minimizes students' 
Structural Cognitive Load by providing a centralized 
point of access for all resources, which significantly 
enhances satisfaction and ensures long-term 
continuance intention. 
 
7.2 Enhancing the Diversity and Quality of 
Information Resources 
The research confirms that Resource Richness is a 
primary driver of 
success. Universities should invest in multi-modal 
learning resources and encourage faculty members to 
curate MOOC content that aligns with the rigorous 
academic standards of postgraduate education. This 
aligns with the findings of Cidral et al. (2018), which 
posit that information quality is the cornerstone of 
success in e-learning systems. 
 
7.3 Systematic Technical Support (System 
Operability) 
System stability and usability are not merely technical 
concerns; they 
are psychological factors that directly influence 
Perceived Usefulness. Universities must establish 
robust technical support units to create an information 
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environment conducive to learning. According to the 
Socio-Technical Perspective of Ashrafi et al. (2020), 
such support is essential for aligning technological 
infrastructure with user needs. 
Conclusion. This research demonstrates that 
postgraduate students' continuance intention does not 
rely solely on individual psychological factors but is 
significantly determined by the quality of the 
institutional digital infrastructure. Expanding the 
Expectation-Confirmation Model (ECM) to include 
systemic structures the System-Embedded ECM 
provides a deeper understanding of the complexities of 
digital learning in the modern era, particularly for 
postgraduate studies requiring highly specialized 
resources. Implementing the proposed model will 
enable Shinawatra University and other higher 
education institutions to transcend traditional 
boundaries and cultivate a truly sustainable digital 
learning ecosystem. 
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