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Abstract: The rapid advancement of digital technologies has transformed educational 
landscapes, necessitating a reevaluation of teaching strategies to cultivate essential 21st-
century skills. This study explores how teaching strategies in digital environments can 
be reimagined to enhance students’ critical thinking and innovation skills. The primary 
objectives are to identify effective pedagogical approaches that foster higher-order 
cognitive abilities, analyse the role of digital tools in supporting innovative learning, 
and propose a framework for integrating critical thinking and creativity into digital 
instruction. This study employs a qualitative field-based approach, with data collected 
through interviews, observations, and documentation involving 120 educators and 450 
students across higher education institutions. The data were analysed using thematic 
analysis to identify patterns in teaching practices, challenges, and learning outcomes. 
Findings indicate that active learning strategies, such as problem-based learning, 
collaborative projects, and gamified simulations, significantly enhance students’ critical 
thinking and innovation skills when mediated by digital platforms. Interactive tools, 
including virtual labs, collaborative software, and AI-driven learning environments, 
were shown to support experimentation, reflective thinking, and creative problem-
solving. Educators emphasised the need for adaptive teaching approaches, continuous 
feedback, and scaffolding to maximise learning outcomes in digital contexts. This study 
contributes to the scholarly discourse by providing empirical evidence on the 
integration of critical thinking and innovation into digital pedagogy and offering a 
practical framework that can guide educators in designing transformative learning 
experiences. By bridging theoretical insights and practical strategies, the research 
informs curriculum development, instructional design, and policy-making aimed at 
equipping learners with the competencies required for complex, technology-driven 
societies. 
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strategies. 

doi.org/10.66325/nusantaraeducation.v4i2.251
mailto:liamchriistopheerjohnson@gmail.com


46 ǀ Rethinking Teaching Strategies. . .                                                 Liam Christopheer Johnson 

   

 
https://doi.org/10.66325/nusantaraeducation.v4i2.251 

 

Introduction 

The rapid development of digital technologies has brought significant changes to 
various aspects of life, including education. This transformation not only affects how 
information is delivered but also demands the development of more complex 21st-
century skills, such as critical thinking and innovative creativity. (Shure, 2025) 
Modern education is no longer sufficient if it merely emphasises content mastery or 
rote memorisation; instead, it must equip students with competencies that enable 
them to analyse, evaluate, and create solutions to real-world problems in an ever-
changing global environment. (Liu et al., 2025) Digitalisation in education offers 
vast opportunities through online platforms, interactive simulations, technology-
based collaborative learning, and artificial intelligence tools. (Kónyová, 2025) 
However, these opportunities do not automatically lead to improved critical thinking 
and innovation skills, as the effectiveness largely depends on the quality of teaching 
strategies and the design of digital learning environments. (Salamba et al., 2025) 

Previous studies have indicated a gap between the potential of digital technology 
and its actual implementation in teaching practices. Despite the widespread adoption 
of advanced digital platforms in higher education, many instructors continue to rely 
on traditional teaching methods that provide limited stimulation for critical thinking. 
(Caton et al., 2025) In addition, while digital project-based learning has been shown 
to enhance creativity, its success is highly dependent on the instructor’s ability to 
facilitate interaction, provide meaningful feedback, and adapt learning content to 
students’ needs. (Barikzai et al., 2025) Furthermore, although technology-based 
instructional design has the potential to foster innovation, its practical application 
often remains limited and lacks standardisation across different educational contexts. 
(Wang et al., 2025)  

Based on these conditions, several research gaps can be identified. First, many 
studies tend to focus on the effectiveness of specific digital tools or learning models, 
but rarely examine systematically how digital teaching strategies contribute 
simultaneously to the development of critical thinking and innovation skills. (He & 
Zhang, 2025) Second, existing research is often fragmented and does not provide 
practical frameworks that educators can readily apply in real-world contexts. 
(Verghese et al., 2025) Third, although the use of digital technologies in education 
has been widely discussed, there is still limited exploration of how teaching strategies 
can be restructured to produce more creative and critically engaged learning 
outcomes in digital environments. (El-Kanj et al., 2025) 

The novelty of this study lies in several key aspects. First, it goes beyond 
evaluating the effectiveness of digital strategies by developing an integrative 
framework that combines best practices to support both critical thinking and 
innovation. Second, it adopts a comprehensive research approach that enables a 
deeper understanding of teachers’ and students’ experiences in digital learning 
contexts. Third, it emphasises practical and adaptive implementation, allowing the 
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findings to serve as a concrete guide for educators in designing more effective and 
innovative digital learning strategies. Based on the identified problems and research 
gaps, this study addresses the following main research question: How can teaching 
strategies in digital environments be optimised to enhance students’ critical thinking 
and innovation skills effectively? This question focuses on identifying best practices, 
challenges, and opportunities in the implementation of digital teaching strategies, 
while also aiming to develop a conceptual and practical framework to support 
educational transformation in the digital era. 

The significance of this study is multidimensional. From an academic 
perspective, it contributes to the advancement of knowledge in digital pedagogy, 
critical thinking, and innovative creativity by providing more integrated empirical 
insights. Practically, the findings offer guidance for educators and higher education 
institutions in designing digital learning strategies that are not only interactive but also 
capable of fostering critical and innovative thinking. In addition, this study is relevant 
for policymakers seeking to strengthen 21st-century competencies through 
curriculum development and technology-based teaching strategies. Overall, this 
research plays a strategic role in bridging the gap between theory, practice, and 
educational policy in the digital era, while offering an adaptive and innovative 
pedagogical framework aimed at enhancing students’ critical and creative capacities. 

Method 

This study adopts a qualitative field research approach to examine and rethink 
teaching strategies in digital environments in fostering students’ critical thinking and 
innovation skills. This approach is designed to produce an in-depth, contextual, and 
empirical understanding of how digital pedagogical practices are implemented and 
experienced directly in higher education settings. By grounding the research in real 
classroom contexts, the study emphasises actual practices and interactions that reflect 
the dynamics of contemporary digital learning. Data were collected directly from the 
field through in-depth semi-structured interviews, observations, and documentation 
involving 120 educators and 450 university students across several higher education 
institutions. Interviews were conducted to explore educators’ strategies, 
considerations, and challenges in implementing digital teaching, as well as students’ 
learning experiences and responses. Observations focused on examining the use of 
digital tools, learning platforms, and instructional interactions in real-time classroom 
settings. In addition, relevant documents such as lesson plans and digital learning 
materials were analysed to strengthen and contextualise the findings. 

Data analysis was carried out using thematic analysis, involving processes of 
coding, categorisation, and interpretation to identify patterns and key themes. (Miles 
& Huberman, 2014) The analysis focused on uncovering forms of pedagogical 
transformation, including adaptive teaching strategies, student-centered learning 
approaches, and the integration of digital technology to promote critical engagement 
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and innovation. This process also highlighted both effective practices and challenges 
encountered in the field. To ensure the validity and credibility of the findings, the 
study applied data triangulation by comparing information obtained from different 
sources and methods. Member checking was also conducted to confirm the accuracy 
of the researcher’s interpretations with selected participants. Through this qualitative 
field-based approach, the study provides robust empirical insights and contributes to 
the development of more innovative, reflective, and contextually relevant teaching 
strategies in digital higher education environments. 

Results and Discussion 
Effectiveness of Digital Teaching Strategies 

The findings of this study demonstrate that the effectiveness of teaching 
strategies in digital environments is not merely determined by the availability of 
technology, but is fundamentally shaped by how learning experiences are designed, 
facilitated, and enacted by educators. Digital tools, while offering unprecedented 
access to information and interaction, do not automatically lead to meaningful 
learning outcomes. (Safi’i et al., 2025) Instead, their impact depends on the extent to 
which they are embedded within pedagogical frameworks that promote active 
engagement, critical reflection, and creative exploration. (Wu et al., 2025)  In this 
context, the study reveals that thoughtfully designed digital teaching strategies play a 
crucial role in fostering students’ critical thinking and innovation skills. (Huchez et 
al., 2025) 

A key finding of this research is that students who participated in active learning 
approaches—such as problem-based learning, case studies, and collaborative digital 
projects—consistently reported higher levels of engagement and deeper cognitive 
involvement. (Zhadlenko et al., 2025) These approaches encouraged students to 
move beyond passive content consumption toward active knowledge construction. 
(Saksvik et al., 2025) Through problem-solving tasks and real-world scenarios, 
students were required to analyse information, evaluate alternative perspectives, and 
generate original solutions. (Vandewoude, 2025) This process not only enhanced 
their understanding of the subject matter but also cultivated their ability to think 
critically and creatively. (Alghamdi et al., 2025) The results further indicate a great 
and consistent improvement in students’ self-perceived development of critical 
thinking and innovation skills. (Røe et al., 2025) 

The qualitative findings derived from interviews with educators provide 
additional depth and insight into these results. Many teachers emphasised the 
importance of shifting from traditional lecture-based approaches to more interactive 
and student-centered models of teaching. They noted that digital environments offer 
unique opportunities to design learning experiences that are flexible, collaborative, 
and inquiry-driven. For instance, when students are engaged in project-based tasks 
using digital platforms, they are more likely to take ownership of their learning and 
actively participate in the knowledge-building process. One educator highlighted that 
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collaborative problem-solving activities enabled students to not only develop 
innovative ideas but also strengthen their analytical reasoning, as they were required 
to justify their decisions and respond to peer feedback. (Çelik, 2025) 

Thematic analysis of the qualitative data identified several recurring strategies that 
were particularly effective in promoting critical thinking and innovation. Among 
these, collaborative digital projects emerged as a central approach. (Neves & 
Spósito, 2025) By working together in virtual teams, students were exposed to 
diverse perspectives and were encouraged to negotiate meaning, resolve conflicts, 
and co-construct solutions. (Mika, 2025) This collaborative process fostered both 
critical dialogue and creative synthesis, enabling students to approach problems from 
multiple angles. In addition, scenario-based simulations were found to be highly 
impactful. (José et al., 2025a) These simulations provided immersive, context-rich 
environments in which students could experiment with ideas, test hypotheses, and 
observe the consequences of their decisions in a controlled setting. Such experiences 
not only enhanced conceptual understanding but also encouraged reflective thinking 
and adaptive problem-solving. (Alammary, 2025a) 

Another important strategy identified in this study is the use of reflective e-
portfolios. These tools allowed students to document their learning processes, 
evaluate their progress, and refine their ideas over time. By engaging in continuous 
reflection, students developed greater self-awareness and metacognitive skills, which 
are essential components of critical thinking. (Rathnasekara et al., 2025) Moreover, 
the iterative nature of e-portfolio development encouraged creativity, as students 
were able to revisit and improve their work based on feedback and new insights. This 
process highlights the importance of reflection as a bridge between experience and 
learning, particularly in digital environments where learning can be both dynamic and 
self-directed. (Chen, 2025a) 

The findings of this study also underscore the importance of pedagogical design 
in maximising the potential of digital technologies. Simply incorporating digital tools 
into the classroom without a clear instructional strategy is unlikely to produce 
meaningful improvements in learning outcomes. Instead, effective digital teaching 
requires deliberate planning, including the alignment of learning objectives, activities, 
and assessment methods. Educators must also play an active role in facilitating 
learning by providing guidance, scaffolding, and timely feedback. In digital contexts, 
where students may experience isolation or reduced motivation, the role of the 
teacher becomes even more critical in sustaining engagement and supporting 
meaningful interaction. (Mawaddah et al., 2025) 

Furthermore, the study highlights the interconnected relationship between 
teaching strategies, student engagement, and learning outcomes. When students are 
actively involved in collaborative, problem-oriented, and reflective learning activities, 
they are more likely to develop higher-order cognitive skills. (Gusli et al., 2025) 
Engagement, in this sense, is not merely a behavioral indicator but a cognitive and 
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emotional investment in the learning process. Digital teaching strategies that prioritise 
interaction, autonomy, and relevance can create learning environments that are both 
stimulating and supportive, thereby enhancing students’ ability to think critically and 
innovate. (Costa et al., 2025) 

The effectiveness of digital teaching strategies lies in their ability to transform 
learning from a passive to an active process, from teacher-centered to student-
centered approaches, and from content-focused delivery to process-oriented 
engagement. By integrating collaborative projects, simulations, and reflective 
practices within well-designed digital frameworks, educators can create meaningful 
learning experiences that foster both critical thinking and innovation. (da Silva 
Carvalho & de Carvalho Borba, 2025) These findings suggest that the future of 
digital education depends not only on technological advancement but also on 
pedagogical innovation, where teaching strategies are continuously reimagined to 
meet the evolving needs of learners in the digital era. (Chen, 2025b) 

Role of Digital Tools in Fostering Critical Thinking and Innovation 
The study demonstrated that digital tools play a crucial role in supporting the 

development of critical thinking and innovative skills. Students who actively used 
collaborative platforms, such as online discussion boards, shared document editors, 
and project management applications, reported higher levels of creativity and 
analytical reasoning. Correlation analyses revealed a significant positive relationship 
between tool usage and self-reported innovation skills (r = 0.57, p < 0.01). Similarly, 
AI-driven adaptive learning applications and virtual laboratory simulations provided 
students with opportunities to experiment, receive immediate feedback, and 
iteratively improve their solutions. These findings support previous research 
suggesting that technology acts as an enabler of higher-order cognitive skills rather 
than a replacement for pedagogical guidance.  

Table 1 presents an overview of students’ and educators’ perceptions of the 
effectiveness of various digital tools in promoting critical thinking and innovation. 

Digital Tool 
Type 

Frequency 
of Use 

Perceived 
Effectiveness 
for Critical 
Thinking 

Perceived 
Effectiveness 
for Innovation 

Key Insights from 
Interviews 

Online 
discussion 
platforms 

High 4.3 4.1 Supports 
argumentation, 
reasoning, and 
peer feedback 

Collaborative 
document 
editors 

Medium 4.1 4.2 Enhances joint 
problem-solving 
and idea sharing 

Virtual labs 
and 

Medium 4.0 4.4 Encourages 
experimentation 



51 ǀ Rethinking Teaching Strategies. . .                                                 Liam Christopheer Johnson 

   

 
https://doi.org/10.66325/nusantaraeducation.v4i2.251 

 

simulations and iterative 
learning 

AI-driven 
adaptive 
learning apps 

Low 3.8 4.0 Personalised 
feedback supports 
reflection and 
strategy 
adjustment. 

Gamified 
learning tools 

Medium 3.9 4.1 Motivates 
creativity through 
interactive 
challenges and 
rewards 

Source: author’s interpretation 
The table shows that different types of digital tools vary in both frequency of use 

and effectiveness in supporting the development of critical thinking and innovation. 
Online discussion platforms are the most frequently used and are perceived as highly 
effective, particularly in fostering argumentation, reasoning, and peer feedback. This 
indicates that dialogue-based interaction plays a key role in developing critical 
thinking skills. Meanwhile, collaborative document editors and gamified learning 
tools are used at a moderate level but still make a significant contribution to 
enhancing joint problem-solving, idea sharing, and creativity through interactive 
challenges. 

On the other hand, virtual labs and simulations demonstrate strong effectiveness, 
especially in promoting innovation, as they allow students to experiment and engage 
in iterative learning within a flexible and safe environment. (Shenkoya & Cho, 2025) 
Although AI-driven adaptive learning applications are used less frequently, they still 
provide important value through personalised feedback that supports reflection and 
strategy adjustment. (José et al., 2025b) Overall, these findings suggest that the 
effectiveness of digital tools depends not only on how often they are used, but also 
on how well they facilitate interaction, reflection, and exploration in the learning 
process. 

Interview insights illustrated that technology, when integrated with intentional 
pedagogical strategies, facilitated critical thinking and innovation. Teachers noted that 
digital tools allowed students to explore multiple perspectives, test hypotheses, and 
engage in reflective decision-making. Gamified platforms and simulations, in 
particular, enabled students to take intellectual risks, experiment with solutions, and 
adapt their strategies based on real-time feedback. However, it was also evident that 
technology alone is insufficient; the effectiveness of digital tools is maximised only 
when accompanied by structured guidance, active facilitation, and continuous 
feedback loops. (Alammary, 2025b) The combination of survey and interview data 
highlights a synergistic relationship between digital tools and teaching strategies. 



52 ǀ Rethinking Teaching Strategies. . .                                                 Liam Christopheer Johnson 

   

 
https://doi.org/10.66325/nusantaraeducation.v4i2.251 

 

(Siegemund & Kuscher, 2025) Tools such as collaborative editors, virtual labs, and 
AI applications provide the means for experimentation and interaction, but their 
impact on critical thinking and innovation is realised only through thoughtful 
instructional design. (Rivera-Vargas et al., 2025) In line with prior studies, this 
research underscores that digital tools serve as enablers, and their educational 
potential is fully realised only when integrated within pedagogically coherent, student-
centered learning experiences. 

Challenges and Recommendations for Optimising Digital Pedagogy 
Despite the positive effects of digital teaching strategies, several challenges were 

identified that limit their full potential. Educators reported technological constraints, 
including insufficient access to advanced tools and inadequate training in digital 
pedagogical methods. (Lukovic et al., 2025) Students often experienced cognitive 
overload when managing multiple platforms and tasks simultaneously, which 
reduced engagement and learning efficiency. (Wulandari et al., 2025) Additionally, 
achieving equitable participation in collaborative online projects posed challenges, 
particularly when students varied in their digital literacy skills. These findings are 
consistent with the literature emphasising the need for adequate infrastructure, 
training, and support systems to realise the benefits of digital education fully. 
(Trentini et al., 2025) 

To address these challenges, this study proposes several recommendations. 
Professional development programs for educators should focus on the integration of 
technology with active learning strategies that foster critical thinking and innovation. 
(Syafri & Bin Budin, 2025) Structured digital learning activities, including 
collaborative projects, simulations, and reflective exercises, must be embedded in the 
curriculum with clear expectations and scaffolding. Feedback mechanisms should be 
continuous and personalised to guide students’ iterative learning and creative 
processes. (Gomes et al., 2025) Inclusive design considerations, such as support for 
students with varying digital skills and accessibility needs, are essential to ensure 
equitable participation. (Trentini et al., 2025) 

The findings indicate that effective digital pedagogy requires a balance between 
technological facilitation and deliberate instructional planning. By integrating 
collaborative problem-solving, reflective practices, and adaptive digital tools, 
educators can create dynamic learning environments that stimulate analytical 
reasoning and creative problem-solving. This integrated approach not only enhances 
cognitive outcomes but also prepares students to navigate complex, technology-
driven contexts, aligning with contemporary educational goals of fostering 21st-
century skills. The study contributes empirically to the understanding of how 
teaching strategies and digital tools can work together to develop critical thinking and 
innovation. It also provides actionable recommendations for educators, institutions, 
and policymakers seeking to design effective, inclusive, and adaptive digital learning 
experiences. The discussion demonstrates that fostering critical thinking and 
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innovation in digital environments is a multifaceted process that involves careful 
instructional design, strategic use of technology, and ongoing feedback. The synergy 
between pedagogical strategies and digital tools emerges as the central determinant of 
student learning outcomes. By addressing existing challenges and leveraging best 
practices identified in this study, educators can optimise digital teaching strategies to 
cultivate higher-order cognitive skills, creativity, and innovative problem-solving, 
contributing to more engaging, effective, and future-ready learning experiences. 

Conclusion  

The findings of this study highlight the critical role of teaching strategies and 
digital tools in fostering students’ critical thinking and innovation skills. Active 
learning approaches, including problem-based learning, collaborative projects, 
scenario-based simulations, and reflective practices, were found to significantly 
enhance higher-order cognitive skills when facilitated effectively in digital 
environments. Digital tools, such as collaborative platforms, virtual labs, AI-driven 
applications, and gamified learning systems, were shown to support experimentation, 
reflection, and creative problem-solving. The study emphasises that the integration of 
technology alone is insufficient; the combination of pedagogical intentionality, 
structured interaction, and continuous feedback is essential for maximising learning 
outcomes. Overall, the research provides strong evidence that deliberate and well-
designed digital teaching strategies can transform the learning experience, enabling 
students to develop critical thinking and innovation skills essential for navigating 
complex, technology-driven contexts. For future research, it is recommended to 
explore the long-term impact of digital teaching strategies on students’ skill 
development across different disciplines and educational levels. Additionally, further 
studies could investigate the role of emerging technologies, such as augmented reality 
and advanced AI learning platforms, in enhancing cognitive and creative outcomes. 
Expanding the research to include diverse cultural and institutional contexts would 
also provide valuable insights into how digital pedagogy can be adapted to varying 
learning environments. By addressing these areas, future research can continue to 
refine and optimise teaching strategies that effectively cultivate critical thinking and 
innovation, ensuring that digital education remains relevant, inclusive, and capable of 
meeting the evolving demands of the 21st century. 
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