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Digital transformation in 21st-century education is driving a
shift towards collaborative and learner-centered learning. This
study uses library research with a qualitative approach to
analyze digital pedagogical innovation models and their impact
on learning effectiveness and motivation. The results identified
five main models: TPACK-based PjBL, Gamification, Blended
Learning, Flipped Classroom, and Al-based Personalized
Learning. TPACK-based PjBL was deemed the most effective
in developing 21st-century skills, while gamification increased
learner engagement. Digital pedagogical innovations also

increased intrinsic and extrinsic motivation, although their
implementation still faces challenges related to teacher
readiness and infrastructure. Overall, these innovations support
the development of digital education theory and serve as a
reference for teachers, schools, and policymakers in realizing
learning that is responsive to technological developments.
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INTRODUCTION

The 21st century has brought a paradigmatic shift in education, marked by a deep integration
of information and communication technology (ICT) with the learning process. This
phenomenon has not merely shifted teaching aids from blackboards to digital screens, but has
fundamentally transformed the way educators and students interact, access knowledge, and
construct understanding. The digital revolution in education demands the birth of pedagogical
innovations capable of responding to the demands of 21st-century skills, which experts have
formulated as the 4C skills: critical thinking, creativity, communication, and collaboration. (
Chalkiadaki , 2018)

However, significant challenges still loom over the implementation of digital pedagogy in
Indonesia. Data shows that the level of use of innovative technologies in learning remains
unsatisfactory, with teacher motivation being the primary determining factor, which is only at
a moderate level. The gap between the potential of technology and the reality of its use in the
field is a crucial issue that requires in-depth study. The fundamental questions that arise are:
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which digital pedagogical innovation models are most effective in improving the quality of
learning, and how do these models influence student learning motivation? ( Jekri et al., 2024)

This study aims to answer these questions through a comprehensive library research approach.
Unlike previous studies, which tend to be fragmented—some discussing only gamification and
others focusing on blended learning separately—this study offers novelty by simultaneously
conducting a comparative analysis of various digital pedagogical innovation models. Its
theoretical contribution lies in synthesizing recent findings into a holistic analytical framework,
while simultaneously identifying contextual factors influencing successful implementation in
Indonesia.

This article is systematically structured as follows: a literature review that outlines the
theoretical foundations of digital pedagogy and learning motivation; a research methodology
that explains the literature search and selection strategy; findings and critical analysis that
present a comparative map of innovation models; a discussion that interprets the findings in a
broader context; and a conclusion that formulates the theoretical and practical implications of
this research.

LITERATURE REVIEW
The 21st Century Digital Pedagogical Paradigm

Digital pedagogy represents a fundamental shift from traditional teacher-centered pedagogical
philosophy to a student-centered approach by utilizing technology as a catalyst for learning
transformation. The Technological Pedagogical Content Knowledge (TPACK) framework
developed by Mishra and Koehler serves as an important theoretical foundation, emphasizing
the integration of three primary knowledge domains: content knowledge, pedagogical
knowledge, and technological knowledge. In the 21st-century context, TPACK has been
expanded to include the 4C skill dimensions that constitute essential competency requirements.

Digital Learning Innovation Models
Project Based Learning (PjBL)

Project-Based Learning (PjBL) has been identified as an effective model for developing
collaboration and problem-solving skills. When integrated with the TPACK framework, PjBL
enables students to engage directly in authentic and meaningful learning experiences. This
model provides space for students to explore real-world problems, design solutions, and present
their work through digital platforms. ( Aini et al., (2024)

Gamification

Gamification, is an approach that applies game elements such as points, badges, leaderboards,
and challenges to non-game contexts. This approach has been shown to increase initial
engagement and motivation of learners, especially in learning that requires repetition and
practice. However, the long-term effectiveness of gamification is still a matter of debate among
researchers.
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Hybrid Learning (Blended Learning)

According to Haleem et al. (2022) , Hybrid Learning (Blended Learning) combines the
advantages of face-to-face and online learning. This model provides flexibility for students to
access materials anytime and anywhere, while maintaining the social interactions that are
essential to the learning process. Flipped Classroom is a variant of blended learning where
students study materials independently at home through videos or digital modules, while class
time is used for discussion, practice, and problem-solving. ( Sasongko et al., 2025)

Artificial Intelligence (AI) Based Personalized Learning

Artificial Intelligence (Al)-based personalized learning is a cutting-edge innovation that uses
algorithms to tailor content, pace, and learning paths to each learner's individual needs. While
promising, this model still faces challenges in terms of infrastructure costs and ethical concerns
about data privacy.

Motivation in Digital Learning

Motivation in Digital Learning: Self -Determination Theory (SDT), developed by Deci and
Ryan, serves as a central framework for understanding learning motivation in a digital context.
SDT identifies three basic psychological needs that must be met to foster intrinsic motivation:
autonomy (a feeling of control over one's own actions), competence (a feeling of capability and
effectiveness), and relatedness (a feeling of connection to others). ( Purwanti 2021)

Empirical research shows that intrinsic and extrinsic motivation together have a very strong
influence on e-learning-based learning. Intrinsic motivation, which arises from within the
learner due to curiosity, interest, or internal satisfaction, has been found to be more sustainable
in driving in-depth learning. Meanwhile, extrinsic motivation driven by external factors such
as grades, praise, or punishment can be effective in triggering initial engagement, but tends to
decline when external incentives are removed. In the context of digital pedagogy, this finding
is particularly relevant because digital learning designs often provide instant feedback and
reward systems that can influence both types of motivation.

METHODOLOGY

This study employed a library research method with a qualitative approach. The choice of this
method was based on the research objective of synthesizing and critically analyzing various
theories, empirical findings, and conceptual thinking documented in the scientific literature on
digital pedagogical innovation. Library research enables researchers to build a comprehensive
understanding of the state of the art in a field of study and identify patterns, gaps, and
opportunities for further development. The data sources in this study consist of two categories:
( Shintawati et al. 2026)

1. Primary Sources: Indexed scientific journal articles (nationally accredited by Sinta and
internationally indexed by Scopus/Web of Science), textbooks and monographs, scientific
conference proceedings, and dissertations/theses from leading universities.

2. Secondary Sources: Digital education policy reports, national curriculum documents, and
publications from research institutions and professional organizations in the field of
educational technology.
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To ensure the validity and reliability of the findings, this study applies triangulation of literature
sources through three approaches:

1. Source Triangulation: Comparing information from different types of sources (journals,
books, policy reports) to confirm key findings.

2. Theoretical Triangulation: Analyzing digital pedagogical phenomena using multiple
frameworks (TPACK, SDT, 21st century skills framework) to gain a multidimensional
understanding.

3. Temporal Triangulation: Comparing the development of thinking about digital pedagogical
innovation over time to identify paradigm shifts and current trends.

Reference Selection and Analysis

The reference selection process was conducted through a step-by-step procedure, starting with
initial identification (n=187 articles) based on predetermined keywords. Title and abstract
screening (n=187) eliminated irrelevant articles (n=78). Next, a full-text assessment (n=109)
was applied, excluding articles that did not meet methodological quality criteria or lacked full
text (n=42). Finally, 67 articles met the inclusion criteria. After triangulation and cross-
verification, a total of 48 references were used in this study.

Data analysis was conducted using qualitative content analysis techniques, which included: (a)
open coding to identify key concepts from each literature; (b) axial coding to group concepts
into broader thematic categories; and (c) selective coding to integrate these categories into a
holistic analytical framework.

RESULTS AND DISCUSSION
Based on the literature review, five dominant models of digital pedagogical innovation in 21st-
century educational practices were identified. These five models were mapped based on their

characteristics, strengths, weaknesses, and effectiveness in improving 21st-century skills.

Table 1. Comparison of Digital Pedagogical Innovation Models

Innovation Main Superiority Weaknesses Effectiveness of
Model Characteristics 4C
TPACK-based | Integration of | Developing 4C | Long Very high
P;BL technology, simultaneously; | implementation
pedagogy, authentic time; high
content in | experience teacher
collaborative workload
projects
Gamification Game elements: | Increase  early | Excessive Medium
points, badges, | engagement; extrinsic risks; | (Creativity,
leaderboard, instant feedback | short-term Collaboration)
challenges effects
Blended Synchronous- Flexibility; Dual High
Learning asynchronous partial infrastructure
personalization | requirements;
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combination; complex  time
online-offline management
Flipped Self-study  at | Class time | Dependence on | High  (Critical
Classroom home; efficiency; technology Thinking,

application  in | active learning | access at home | Communication)
the classroom

Personalized Content Deep High costs; data | Medium

Learning (Al- | adaptation via | personalization; | privacy; digital | (Problem

Based) algorithm; high scalability | divide Solving)
individual

learning path

Critical Analysis: Integration of Technology and Pedagogy

A critical analysis of the five models above reveals several important findings. First, the
TPACK-based PjBL model demonstrates the most comprehensive advantage in integrating all
dimensions of 21st-century skills. This advantage stems primarily from the alignment between
the project-based learning philosophy, which emphasizes authentic experiences, and the
TPACK framework, which ensures meaningful, not merely add-on, technology integration.
However, the implementation of this model faces serious challenges in the form of high teacher
workloads and long time requirements, which often clash with the demands of a dense
curriculum. ( Aini et al. 2024)

Second, gamification has proven to be most effective in addressing students' initial motivational
challenges, especially in learning contexts that tend to be monotonous. However, critical
analysis shows that gamification's effectiveness tends to decline over time if it isn't designed
with the psychological needs of autonomy and competence in mind. A phenomenon called the
overjustification effect, where external rewards actually reduce intrinsic motivation, is a real
risk in excessive gamification implementation.

Third, blended learning and flipped classrooms offer pragmatic solutions for the Indonesian
context, which still faces a gap in technology access. These models allow for the optimization
of existing resources, but require significant changes in teacher teaching habits and student
learning habits.

Fourth, Al-based personalized learning represents the future of digital pedagogy with
unprecedented personalization potential. However, critical analysis highlights the digital divide
as a major barrier to the adoption of this model in Indonesia. Furthermore, ethical concerns
about student data privacy and potential algorithmic bias require serious consideration before
large-scale implementation.

Influence on Intrinsic and Extrinsic Motivation

The literature review reveals a complex relationship between digital pedagogical innovation
models and both types of learning motivation. Intrinsic motivation is influenced by digital
pedagogical innovation through several mechanisms. The need for autonomy is met when
learners are given choices in determining project topics (PjBL), learning paths (personalized
learning), or learning pace (flipped classroom). An increased sense of competence is facilitated
by instant feedback in gamification and adaptive scaffolding in Al-based personalized learning.
Meanwhile, the need for relatedness is met through collaborative features in PjBL and online

Journal homepage: http.//www.jurnal.stmikiba.ac.id/index.php/jiem



JIEM : JOURNAL INFORMATIC, EDUCATION AND MANAGEMENT
Vol 8 No 2 (2026): March - August 2026, pp. 670~673

ISSN: 2716-0696, DOI: 10.61992/jiem.v8i2. 407 3 670

discussions in blended learning. Empirical research confirms that when these three
psychological needs are met, learners' intrinsic motivation significantly increases, which in turn
promotes deep learning and long-term knowledge retention.

Extrinsic motivation is also positively impacted by digital pedagogical innovations. Digital
reward systems such as points, badges, and leaderboards provide clear external incentives for
learners. Social recognition through the publication of work or public appreciation on digital
platforms serves as a powerful motivator, especially for learners with a high achievement
orientation. Targets and deadlines integrated into learning management systems help learners
manage their learning rhythm. However, research also warns that overreliance on extrinsic
motivation can erode intrinsic motivation when external incentives are removed.

Table 2. The Influence of Innovation Models on Learning Motivation

Innovation Model The Influence of The Influence of

Intrinsic Motivation | Extrinsic Motivation | Long Term Effects

TPACK-based PjBL | Very High | In progress | Highly Sustainable
(autonomy, (published work)
relevance)

Gamification Moderate Very High (reward, | Less Sustainable
(increasing, risk of | status)
erosion)

Blended Learning High (flexibility, | Medium (grades, | Sustainable
control) certification)

Flipped Classroom | High (self-paced) Low  (preparation | Sustainable

tested)
Personalized Very High (personal | Low-Medium Sustainable Potential
Learning relevance)
DISCUSSION

Implementation Gap: Between Potential and Reality

The findings of this study confirm that, theoretically, digital pedagogical innovation models
offer tremendous potential for transforming learning. However, the reality of implementation
on the ground, particularly in the Indonesian context, reveals significant gaps. Recent data
indicates that teacher motivation to use innovative technologies remains moderate, and this
motivational factor can explain as much as 78% of the variation in innovative technology use
in learning. These findings indicate that human resources, particularly teachers' psychological
readiness and digital competence, are critical determinants that are often overlooked in
discussions of digital pedagogical innovation.

Another gap lies in infrastructure. Al-based personalized learning models and TPACK-based
PjBL require high-speed internet access and adequate devices, while the disparity in access
between urban and rural areas in Indonesia remains quite wide. This gap has the potential to
widen the digital divide, which is contrary to the spirit of inclusive education.
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Contextual Role and Local Wisdom

This research also highlights the importance of contextualizing digital pedagogical innovation
models with local socio-cultural realities. Approaches that are successful in developed countries
cannot necessarily be directly transplanted to Indonesia without adjustments that take into
account learner characteristics, cultural values, and the availability of local resources.
Integrating local wisdom into digital pedagogical design not only increases the relevance of
learning but also preserves cultural identity amidst the currents of globalization. ( Asmayawati
et al., 2024)

Implications for Theory and Practice

The findings of this study contribute to the development of digital education theory by
demonstrating that the effectiveness of digital pedagogical innovation is not solely determined
by the sophistication of the technology used, but rather by the quality of the integration between
technology, pedagogy, and content (TPACK) and attention to meeting students' basic
psychological needs (SDT). In other words, technology is only a tool; true learning
transformation occurs when the tool is used consciously to facilitate meaningful, autonomous,
and real-world learning experiences for students.

CONCLUSION

This study provides a theoretical contribution by extending the TPACK framework in the
context of 2lst-century digital pedagogy. The findings indicate that the effectiveness of
technology integration in learning is not solely explained by a combination of content
knowledge, pedagogy, and technology, but also requires a contextual dimension that includes
an understanding of the characteristics of digital native learners, the dynamics of learning
motivation, and local infrastructure and socio-cultural realities. Therefore, this study proposes
enriching the TPACK framework into TPACK-M (Technological, Pedagogical, Content
Knowledge, and Motivational-Contextual) as a more comprehensive theoretical basis for
analyzing and designing digital pedagogical innovations in Indonesia.

Benefits for Teachers, Schools, and Policy Makers

For teachers, this study provides a comparative map of digital pedagogical innovation models
that can guide them in selecting the most appropriate approach for their respective learning
contexts. Teachers do not need to master all models; they can start with the most feasible ones,
such as flipped classrooms or blended learning, before gradually moving on to more complex
models such as TPACK-based PjBL. Most importantly, this study confirms that teachers' digital
competence extends beyond technical skills in using software, but rather the ability to design
learning experiences that utilize technology to meet students' basic psychological needs.

For schools, this research justifies strategic investments in teacher professional development
and ICT infrastructure. Schools need to prioritize training that focuses not only on the technical
aspects of technology use, but also on digital pedagogy and understanding learning motivation.
Furthermore, schools need to build collaborative ecosystems that enable teachers to learn from
each other's best practices in implementing digital pedagogical innovations.

For policymakers, this research offers an empirical basis for formulating digital education
policies that are more responsive to real-world needs. Policies should not simply provide
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hardware and internet access; equally important are ongoing teacher competency development
programs, the provision of quality digital content relevant to local contexts, and evaluation
systems capable of authentically measuring 21st-century skills. Policies should also address
equity by ensuring that digital pedagogical innovations do not widen the gap between schools
in urban and rural areas, or between students from different economic backgrounds. Finally,
policies should encourage collaborative research and development between academics,
practitioners, and policymakers to continuously refine digital pedagogical innovation models
in line with the dynamics of current developments.
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