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 Rapid digitalization in higher education has intensified interest in teaching 
innovation, highlighting the complex interaction between technological tools 
and pedagogical approaches. This study critically examines how technological 
innovation and pedagogical transformation interact, considering institutional 
contexts and teacher agency as mediating factors. A systematic critical 
synthesis of 50 peer-reviewed sources published between 2020 and 2025 was 
conducted using a socio-technical systems framework. Findings indicate that 
effective teaching innovation requires more than technology adoption; it 
demands purposeful pedagogical redesign, supportive institutional ecosystems, 
and active teacher agency. Technological tools only have educational value 
when aligned with pedagogical objectives, while institutional culture, 
leadership, and resources influence sustainability. Teacher agency mediates the 
translation of technological potential into meaningful pedagogical outcomes. 
Teaching innovation is thus a socio-technical phenomenon, and sustainable 
innovation requires holistic strategies that prioritize pedagogical coherence, 
institutional support, and teacher empowerment. 
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INTRODUCTION 
Higher education has experienced rapid transformation due to technological 

advancement, evolving pedagogical paradigms, and global disruptions such as the COVID-19 
pandemic. These changes have increased the demand for teaching innovation, defined as the 
deliberate integration of technological tools with pedagogical strategies to enhance student 
learning outcomes (Mayo-Cubero, 2021; Lin et al., 2022). Effective teaching innovation 
requires not only the adoption of new technologies but also the reconfiguration of instructional 
design, assessment practices, and classroom interactions to create meaningful learning 
experiences. 

Research on teaching innovation spans multiple dimensions. Technological 
applications include artificial intelligence (AI), virtual and augmented reality, gamification 
platforms, and learning analytics (Chen et al., 2025; Yuan et al., 2021; Aibar-Almazán et al., 
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2024). Pedagogical innovations encompass flipped classrooms, experiential and project-based 
learning, and portfolio-based assessment (Sevillano-Monje et al., 2022; Zhang & Cheng, 2022; 
Vázquez et al., 2021). Institutional factors, such as organizational culture, leadership, resource 
allocation, and reward structures, influence the adoption and sustainability of these innovations 
(Li & Zhu, 2022; Zhou et al., 2022). Teacher agency—including professional beliefs, 
collaborative networks, and pedagogical reasoning—mediates how innovations are 
implemented in practice (Artacho et al., 2020; Cao et al., 2022). 

Despite extensive research, several gaps remain. First, the relationship between 
technological innovation and pedagogical transformation is underexplored; many studies focus 
on the implementation of tools without analyzing deeper pedagogical impact. Second, the 
interaction between teacher agency and institutional structures in promoting sustainable 
innovation is insufficiently addressed. Third, cross-disciplinary synthesis is limited, and the 
long-term sustainability of innovations is often unclear. Addressing these gaps requires a 
holistic, socio-technical perspective that considers technology, pedagogy, institutional context, 
and individual agency as interconnected elements. 

This study addresses these gaps through a critical synthesis of 50 peer-reviewed studies 
published between 2020 and 2025, aiming to answer three key questions: (1) How do 
technological and pedagogical innovations interact to shape teaching innovation? (2) What 
institutional factors enable or constrain sustainable teaching innovation? (3) How does teacher 
agency mediate the relationship between technological possibilities and pedagogical 
transformation? 

By integrating these dimensions, the study provides a comprehensive socio-technical 
framework for understanding teaching innovation in higher education, moving beyond 
technological determinism and pedagogical essentialism. The findings offer practical insights 
for educators, administrators, and policymakers seeking to design, implement, and sustain 
effective teaching innovations that improve learning outcomes. 

METHODS 
This study employs a systematic critical synthesis to examine scholarly literature on 

teaching innovation in higher education. This integrative review approach allows for the 
comprehensive analysis of diverse sources—including empirical studies, theoretical papers, and 
case reports—while maintaining analytical rigor. The method is particularly suited to exploring 
the multifaceted nature of teaching innovation, which spans technological, pedagogical, 
institutional, and individual dimensions. 

The reference corpus consists of 50 peer-reviewed sources published between 2020 and 
2025, including journal articles, conference proceedings, and book chapters from multiple 
disciplines and regions. The selection was based on relevance to teaching innovation rather than 
a systematic database search, which represents a limitation. Nevertheless, the breadth and 
diversity of sources provide sufficient depth to analyze patterns, tensions, and insights in current 
scholarly discussions. 

The analysis followed four stages. First, all sources were reviewed to identify key 
themes, arguments, and methodological approaches. Second, sources were categorized into four 
primary focus areas: (1) technological innovation and tools; (2) pedagogical approaches and 
transformation; (3) institutional factors and culture; and (4) teacher agency and professional 
development. Third, each category was analyzed for convergent and divergent findings, critical 
tensions, and gaps. Fourth, a cross-category analysis examined interactions among the four 
dimensions. 

A socio-technical systems framework guided the analysis, emphasizing the co-evolution 
of technological and social components and highlighting the dynamic interplay among 
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technology, pedagogy, institutions, and human agency. Special attention was given to 
contextual factors, resource allocation, power dynamics, and the role of professional 
development in mediating innovation outcomes. 

To ensure analytical validity, multiple readings of each source were conducted, findings 
were triangulated across different types of literature, and contradictory evidence was examined 
to capture complexity. The synthesis process was iterative, with categorizations refined as 
deeper insights emerged. 

Limitations include reliance on a pre-selected reference list, which may not fully 
represent global scholarship, and variation in methodological quality of sources. Despite these 
constraints, the synthesis provides a robust foundation for understanding the socio-technical 
nature of teaching innovation in higher education 

RESULT AND DISCUSSION 
The synthesis reveals teaching innovation as a complex socio-technical phenomenon, 

where technological, pedagogical, institutional, and individual factors interact dynamically. 
Key patterns, tensions, and interdependencies were identified across the literature. 
1. Technology-Pedagogy Nexus: Integration over Novelty 

Technological tools, including AI, virtual and augmented reality, gamification 
platforms, and learning analytics, are increasingly adopted in higher education (Chen et al., 
2025; Yuan et al., 2021; Aibar-Almazán et al., 2024). However, adoption alone does not 
constitute meaningful innovation. The educational value of technology depends on deliberate 
pedagogical integration. Virtual classrooms in biomedical sciences (Bory et al., 2023) and ICT-
based architecture methodologies (Ruiz-Jaramillo & rekan, 2023) highlight the need for 
context-specific adaptation. 

The literature warns against technological determinism, where novelty overshadows 
pedagogical purpose. Language teachers’ readiness to use ChatGPT (Rahimi & Sevilla-Pavón, 
2024) illustrates that pedagogical preparation is required to convert technological potential into 
effective learning experiences. Sustainable innovation thus requires a shift from “what 
technology can do” to “what pedagogy requires”. 
2. Pedagogical Transformation and Institutional Friction 

Pedagogical innovations, such as flipped classrooms, experiential learning, and 
portfolio-based assessment, often encounter institutional barriers (Sevillano-Monje et al., 2022; 
Zhang & Cheng, 2022; Vázquez et al., 2021). Traditional curricula, rigid schedules, and 
summative assessment regimes limit scalability. Pre- and peri-COVID-19 comparisons show 
that rapid shifts exposed the fragility of innovations unsupported by institutional structures (Lin 
et al., 2022). 

These findings suggest that pedagogical transformation is inseparable from 
organizational change, requiring policy adjustments, administrative support, and infrastructural 
alignment. Without institutional alignment, even promising innovations risk remaining isolated 
experiments (Smith et al., 2020). 
3. Institutional Ecosystem: Culture, Leadership, and Resources 

Institutional context is a critical enabler or constraint. Organizational culture 
encouraging experimentation, risk-taking, and creativity is essential (Zhou et al., 2022). 
Leadership, particularly distributed and team-based, enhances autonomy and motivation (Li & 
Zhu, 2022). Resources, including access to technology and professional development, are 
equally crucial (Detmering & Payette, 2021). 

These factors are interdependent: culture is difficult to sustain without leadership 
support, and leadership initiatives are ineffective without resources. Policies failing to 
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recognize innovation can undermine faculty motivation (Mayhew et al., 2021). A holistic 
institutional ecosystem is therefore necessary for sustained teaching innovation. 
4. Teacher Agency: Mediating Innovation 

Teacher agency is the central mediator connecting technology, pedagogy, and 
institutional context. Teachers actively interpret, adapt, and implement innovations based on 
their beliefs, identity, and collaborative networks (Liu & Zhang, 2024; Sheppard, 2020). 
Effective professional development must address pedagogical reasoning, collaboration, and 
institutional navigation, not only technical skills (Artacho et al., 2020; Cao et al., 2022). 

Agency operates individually and collectively, facilitated by professional communities 
that encourage experimentation and knowledge co-construction (Fuad et al., 2022). 
Empowering teachers as active designers is crucial for converting technological potential into 
meaningful learning outcomes. 

CONCLUSION  
This study critically examined the interplay between technological innovation and 

pedagogical transformation in higher education, highlighting the mediating roles of institutional 
context and teacher agency. Through a systematic critical synthesis of 50 peer-reviewed studies 
published between 2020 and 2025, several key conclusions emerged. First, effective teaching 
innovation requires purposeful alignment of technology and pedagogy, rather than mere 
adoption of tools or isolated pedagogical experimentation. Second, institutional ecosystems—
including culture, leadership, resources, and policies—play a critical role in enabling or 
constraining sustainable innovation. Third, teacher agency serves as the central mediating 
factor, shaping how technological potential is translated into meaningful learning experiences. 
Professional development that addresses pedagogical reasoning, collaboration, and institutional 
navigation is essential for fostering this agency. 

The study contributes to the literature by framing teaching innovation as a socio-
technical phenomenon, where technology, pedagogy, institutions, and individual agency 
interact dynamically. For practice, the findings suggest that sustainable innovation requires 
holistic strategies that prioritize pedagogical coherence, institutional support, and teacher 
empowerment. Future research should explore longitudinal studies, comparative analyses 
across disciplines, and equity-focused investigations to further understand the sustainability and 
contextual adaptability of teaching innovations. 
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