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Redesigning Teacher Education Curriculum in 
the Digital Era : A Comprehensive Framework 

for 21st Century Educator Preparation 
 
Abstract : The rapid digital transformation of education 
has created an urgent imperative to redesign teacher 
education curricula for the digital era. This paper presents a 
comprehensive framework for 21st-century educator pre-
paration, synthesizing contemporary research on digital 
competence, technological pedagogical content knowledge 
(TPACK), and innovative teacher training models. Draw-
ing on analysis of peer-reviewed literature from 2024-2026, 
the study identifies critical gaps in current teacher 
preparation programs and proposes an integrated frame-
work encompassing five dimensions: technological 
fluency, pedagogical transformation, ethical digital citizen-
ship, inclusive practices, and reflective professional 
learning. The framework positions pre-service teachers as 
learners who engage "about, with, through, and against 
technology" (Vogel et al., 2024, p. 221). Findings suggest 
that effective digital-era teacher education requires syste-
mic alignment of curriculum, assessment, field experiences, 
and continuous professional development, moving beyond 
isolated technology courses to deeply integrated, context-
responsive approaches. 
Keywords : teacher education, digital competence, 
TPACK, curriculum redesign, 21st-century skills, pre-
service teacher preparation. 
1. Introduction : The educational landscape has undergone 
unprecedented transformation in the 2020s, accelerated by 
global pandemic-induced disruptions, rapid advances in 
artificial intelligence, and evolving workforce demands. As 
UNESCO's Education 2030 Strategy emphasizes, educators 
must now be prepared for "sustainable, digitally-driven, 
and inclusive frameworks" that fundamentally reshape 
teaching and learning (UNESCO, 2025). Yet teacher 
education institutions globally struggle to keep pace with 
these changes, often producing graduates equipped for 

ISSN : 3108-1347 (Online) 
Vol.-2; Issue-2 (April-June) 2026 
Page No.- 07-15 

2026 Sanvahak 

https:// sanvahak.gyanvividha.com 

Author’s: 
Hemlata Patel  
(Assistant Teacher), Kashidih, 
Chandrapur, Chhattisgarh. Research 
Scholar (Education), ISBM University, 
Gariyaband, Chhattisgarh, India. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Corresponding Author : 
Hemlata Patel  
(Assistant Teacher), Kashidih, 
Chandrapur, Chhattisgarh. Research 
Scholar (Education), ISBM University, 
Gariyaband, Chhattisgarh, India. 
 



संवाहक (Sanvahak)                                                                     https:// sanvahak.gyanvividha.com 

8 
A Peer Reviewed, Multidisciplinary (All Subjects) & Multilingual (All Languages) Quarterly Research journal 

classrooms of the past rather than the future. 
This problem is neither new nor simple. As Vogel et al. (2024) observe, stakeholders at 

teacher preparation institutions must "grapple with a complex landscape of problems and 
opportunities" that are technological, pedagogical, definitional, ideological, political, and 
developmental in nature (p. 218). The challenge extends beyond merely adding technology 
courses to existing programs; it requires fundamental rethinking of what teachers need to know 
and be able to do in digitally-mediated learning environments. 

This paper addresses the following research questions: 
1. What competencies do 21st-century educators need to teach effectively in digital era 

classrooms? 
2. How can teacher education curricula be systematically redesigned to develop these 

competencies? 
3. What implementation strategies support sustainable curriculum transformation in teacher 

preparation programs? 
The proposed framework builds on established theoretical foundations-particularly 

TPACK (Technological Pedagogical Content Knowledge)—while extending them to address 
emerging demands including artificial intelligence literacy, digital citizenship, and inclusive 
technology integration. The paper contributes actionable guidance for teacher educators, program 
administrators, and policymakers seeking to prepare teachers for the complexities of 
contemporary education. 
2. Literature Review 
2.1 Theoretical Foundations: TPACK and Its Extensions : The most influential framework 
for understanding technology integration in teaching remains TPACK, which articulates the 
intersections among technological knowledge (TK), pedagogical knowledge (PK), and content 
knowledge (CK) (Mishra & Koehler, 2006). Recent systematic reviews confirm TPACK's 
continued relevance while identifying important limitations. A systematic review employing 
PRISMA guidelines found that while TPACK effectively frames digital competence 
development, existing studies are limited by "short-term study designs" and small sample sizes 
(L. N. University Repository, 2025, para. 4). 

Contemporary scholarship has extended TPACK in important directions. MacCallum 
(2025) proposed the (TPAC)²K model, arguing that the original TPACK framework "lacks focus 
on digital engagement's impact on modern teaching" (p. 1). This extension emphasizes moving 
students from passive technology consumers to active digital creators—a shift with profound 
implications for teacher preparation. Similarly, Son and Hau (2026) demonstrated a four-step 
process for TPACK-oriented syllabus design: defining integrated learning outcomes, determining 
technology-integrated content, designing technology-integrated pedagogical methods, and 
constructing integrated assessment systems (p. 2). 

Figure 1 : Evolution of Technology Integration Frameworks in Teacher Education 
Framework Core Focus Key Limitation Addressed 

TPACK (Mishra & 
Koehler, 2006) 

Intersections of TK, PK, CK Original conceptualization 

(TPAC)²K (MacCallum, 
2025) 

Digital creation vs. consumption Passive technology use 

EnCITE (Vogel et al., 
2024) 

Learning 
about/with/through/against tech 

Holistic integration across 
domains 

Digital Competence Frame 
works (INTEF, 2024) 

Specific proficiency areas Operational definitions 
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2.2 Digital Competence: Beyond Basic Skills : Defining teacher digital competence (TDC) has 
evolved significantly. Early approaches focused on operational skills-can teachers use word 
processors, email, and learning management systems? Contemporary frameworks recognize that 
effective digital teaching requires "competencies in technology, digital innovation, and 
creativity" that collectively support curriculum transformation (Khan & Ahmed, 2025, p. 2). 

The National Institute of Educational Technologies and Teacher Training (INTEF) 
framework, analyzed by García-Peñalvo and colleagues (2025), identifies multiple competence 
areas including information and data literacy, communication and collaboration, digital content 
creation, safety and well-being, and problem-solving. Importantly, recent revisions have 
incorporated emerging concerns including "cybersecurity and Artificial Intelligence" (García-
Peñalvo et al., 2025, p. 958). 

Empirical evidence confirms the relationship between teacher digital competence and 
successful curriculum reform. Using PLS-SEM analysis of 263 business education teachers, 
Khan and Ahmed (2025) found "a definite impact concerning the teacher's ability to facilitate 
curriculum transformation through digital and creative skills" (p. 3). This finding underscores 
that digital competence is not merely an add-on but a core driver of educational change. 
2.3 Gaps in Current Teacher Preparation : Despite theoretical advances, significant gaps 
persist between intended and enacted curricula in teacher education. Omariba and Noah (2026), 
in a mixed-methods study of 300 education stakeholders in Kenya, identified "notable gaps in 
digital competency integration, limited inclusive pedagogy and inconsistent mentorship and 
practicum experiences" (p. 166). Systemic challenges included inadequate ICT infrastructure, 
limited continuous professional development, and weak linkages between policy and practice. 
Similar findings emerge from rural contexts, where digital divides compound preparation 
challenges. A systematic literature review examining curriculum innovations for rural teacher 
education found that "implementation has so far limited infrastructure, digital illiteracy, and a 
lack of alignment between curricular intents and classroom practice" (Rural Teacher Education 
Study, 2025, p. 2). These findings suggest that even well-designed frameworks fail when 
implementation contexts are ignored. 

Table 1 : Barriers to Technology Integration in Teacher Education Programs 
Barrier Category Specific Challenges Frequency in 

Literature 
Infrastructural Limited hardware, unreliable internet, outdated 

software 
High 

Competency-
based 

Faculty digital literacy gaps, variable student 
preparedness 

High 

Curricular Isolated technology courses, lack of integration 
across program 

Very High 

Institutional Rigid program requirements, limited flexibility 
for innovation 

Medium 

Systemic Policy-practice gaps, misaligned assessment 
systems 

Medium 

*Source: Synthesis of literature (2024-2026)* 
2.4 Emerging Frameworks and Innovations : Recent years have produced several promising 
frameworks for integrating technology into teacher education. The EnCITE (Entrypoints to 
Computing Integrated Teacher Education) framework, developed by Vogel et al. (2024), 
positions pre-service teachers as learners who engage "about, with, through, and against 
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technology and computing" (p. 221). This four-part orientation acknowledges technology as both 
tool and subject, enabling critical as well as instrumental engagement. The framework indexes 
five problem areas-technological, pedagogical, definitional, ideological, political, and 
developmental-offering a holistic orientation for curricular planning. 

Practical innovations are also emerging. The MasterCoach for Teachers (MCT) program 
in India, serving 17,400 teachers, demonstrates scalable approaches to 21st-century skill 
development. Evidence from this program shows "81% of teachers feel more confident teaching 
21C skills, 91% use technology effectively, and students demonstrate a 16% improvement in 
critical thinking, creativity, and collaboration" (Leponiemi, 2025, para. 12). Similarly, 
UNESCO's Master Trainer Training program in Kenya reported that "83% of participating 
trainers demonstrated high engagement with digital tools" and "78% met key proficiency 
benchmarks" (UNESCO, 2025, para. 7). 

These innovations share common features: blended learning designs, peer learning 
communities, job-embedded application, and recognition pathways. Their success suggests 
principles that can inform curriculum redesign across contexts. 
3. A Comprehensive Framework for Digital Era Teacher Preparation V : Synthesizing the 
theoretical and empirical literature reviewed above, this paper proposes the DIGITAL-
TEACH framework for redesigning teacher education curriculum. The framework organizes 
five interconnected competency domains across three implementation levels: curriculum 
architecture, pedagogical approaches, and enabling systems. 
3.1 Core Competency Domains 
Domain 1: Technological Fluency (Digital Operations) : Pre-service teachers must develop 
operational fluency with a range of digital tools, platforms, and environments. However, fluency 
extends beyond basic skills to include adaptive capacity-the ability to learn new technologies 
independently as they emerge. This domain includes understanding hardware, software, cloud-
based collaboration, learning management systems, and emerging technologies including AI 
tools. 
Domain 2: Pedagogical Transformation (Teaching With Technology) : The second domain 
addresses how technology transforms teaching practice. Pre-service teachers must learn to select, 
adapt, and design technology-enhanced learning experiences that respond to content goals and 
learner needs. This includes understanding how specific technologies afford particular 
pedagogical moves-for example, how collaborative platforms enable distributed inquiry or how 
simulation tools make abstract concepts concrete. 
Domain 3: Ethical Digital Citizenship (Teaching About Technology) : As technology 
becomes increasingly pervasive, teachers must prepare students to be critical, responsible digital 
citizens. This domain encompasses digital safety, privacy, intellectual property, information 
literacy, and ethical AI use. Pre-service teachers need frameworks for addressing these topics 
across subject areas, not merely in standalone digital citizenship lessons. 
Domain 4: Inclusive Digital Practice (Teaching Through Technology) : The fourth domain 
addresses technology's potential to either exacerbate or reduce educational inequities. Pre-service 
teachers must learn to select and use technologies that support diverse learners, including 
students with disabilities, multilingual learners, and those with varying access to technology 
outside school. Universal Design for Learning (UDL) principles provide a foundation, but 
application to specific technologies requires deliberate preparation. 
Domain 5: Reflective Professional Learning (Teaching Against Technology) : The fifth 
domain, drawing on Vogel et al.'s (2024) "against technology" orientation, emphasizes critical 
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reflection on technology's limitations, risks, and unintended consequences. Pre-service teachers 
need opportunities to examine whose interests particular technologies serve, what forms of 
knowledge they privilege or marginalize, and how to maintain pedagogical agency amid 
increasing automation. 

Figure -2 : 

 
3.2 Curriculum Architecture Principles : Translating competency domains into coherent 
curricula requires attention to program architecture. Three principles emerge from successful 
innovations: 
Spiral Integration : Rather than isolating technology in a single introductory course, 
competencies should spiral across the program, with increasing complexity and integration with 
pedagogical and content knowledge. Each course should explicitly address relevant technology 
dimensions, building cumulatively toward comprehensive preparation. 
Clinical Embeddedness : Technology competencies develop through authentic practice, not 
merely coursework. Clinical experiences must provide opportunities for pre-service teachers to 
design, implement, and reflect on technology-enhanced instruction with real students. This 
requires intentional placement strategies and cooperating teacher development. 
Portfolio Assessment : Traditional assessments inadequately capture technology integration 
competence. Portfolio approaches, in which pre-service teachers document and reflect on 
technology-enhanced teaching episodes, offer more authentic evidence of developing 
competence. 
3.3 Pedagogical Approaches : How teacher educators teach about technology integration 
powerfully shapes what pre-service teachers learn. Effective programs employ three signature 
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pedagogies: 
Modeling by Teacher Educators : Pre-service teachers learn technology integration partly 
through observing their own instructors. When teacher educators model effective, purposeful 
technology use in their own teaching, they provide powerful examples—both positive and 
cautionary. 
Micro-Teaching with Technology : Structured opportunities to teach brief lessons with specific 
technologies, followed by feedback and revision, accelerate skill development. Micro-teaching 
can occur in methods courses with peer feedback or in clinical settings with real students. 
Design-Based Learning : Engaging pre-service teachers as designers of technology-enhanced 
learning experiences, rather than merely consumers of existing resources, develops deeper 
understanding. Design projects might include creating digital learning objects, designing 
technology-supported inquiry units, or adapting existing resources for specific learner 
populations. 
4. Implementation Strategies and Recommendations : Successful curriculum transformation 
requires attention to enabling conditions. Based on analysis of implementation successes and 
challenges, five recommendations emerge: 
4.1 Faculty Development as First Priority : Teacher educators cannot prepare teachers they are 
not themselves prepared to teach. Institutions must invest systematically in faculty digital 
competence development, including both technical skills and pedagogical integration knowledge. 
Peer learning communities, release time for curriculum redesign, and recognition for innovation 
support this priority. 
4.2 Infrastructure for Equitable Access : Digital divides affect teacher preparation institutions 
as well as P-12 schools. Institutions must ensure reliable internet access, adequate devices, and 
technical support for both faculty and students. Equally important is attention to off-campus 
access, as pre-service teachers need to complete assignments and continue learning outside 
institutional settings. 
4.3 Policy Alignment across Systems : Teacher preparation does not operate in isolation. 
Accreditation standards, licensure requirements, and program approval processes shape what 
programs prioritize. Policymakers should revise these mechanisms to explicitly require digital 
competence demonstration, while avoiding prescriptive checklists that treat technology as add-on 
rather than integration. 
4.4 Partnerships for Authentic Contexts : University-school partnerships that jointly develop 
technology integration capacity create mutual benefit. Cooperating teachers need professional 
learning to mentor pre-service teachers effectively with technology. Clinical placements should 
be selected partly for their technology environments and practices. 
4.5 Continuous Improvement through Evidence : Curriculum redesign should be evidence-
informed and iteratively improved. Programs should collect and act on multiple forms of data: 
pre-service teacher performance assessments, employer feedback, graduate surveys, and student 
learning outcomes in P-12 classrooms taught by program completers. 

Table 2 : Implementation Roadmap for Curriculum Redesign 
Phase Timeline Key Actions Success Indicators 

Assessment Months 1-3 Audit current curriculum; survey 
faculty competency; review 

infrastructure 

Completed gap analysis; 
baseline data 

Planning Months 4-6 Develop integration map; design 
assessments; plan faculty 

Approved curriculum 
plan; assessment tools 
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development 

Pilot Months 7-12 Implement in selected courses; 
gather feedback; adjust as needed 

Pilot evaluation data; 
revised materials 

Rollout Months 13-24 Full program implementation; 
ongoing support; formative 

evaluation 

All courses aligned; 
faculty trained 

Sustain Months 25+ Continuous improvement cycle; 
advanced offerings; research 

Updated competencies; 
outcome data 

5. Conclusion : Redesigning teacher education for the digital era is neither simple nor optional. 
The frameworks, competencies, and strategies reviewed and proposed in this paper suggest that 
effective preparation requires systemic change, not incremental adjustment. Programs must 
integrate technology across all dimensions of curriculum, develop faculty capacity, align 
enabling policies, and commit to continuous improvement. 

The DIGITAL-TEACH framework offers one comprehensive approach, organizing five 
competency domains: technological fluency, pedagogical transformation, ethical digital 
citizenship, inclusive digital practice, and reflective professional learning. Each domain demands 
attention in curriculum architecture, pedagogical approaches, and enabling systems. 
Several limitations warrant acknowledgment. This paper synthesizes research primarily from 
English-language sources and contexts; implementation will require contextualization. 
Additionally, the rapid pace of technological change means frameworks require regular updating. 
Future research should examine implementation processes across diverse institutional contexts, 
investigate relationships between teacher preparation approaches and P-12 student outcomes, and 
explore emerging technologies' implications for teacher competence. 

The stakes are significant. As Omariba and Noah (2026) conclude, rethinking teacher 
education "will enhance instructional quality and position teachers as transformative agents for 
sustainable educational and societal development" (p. 167). In an era of rapid digital 
transformation, the quality of teacher preparation shapes not merely individual classrooms but 
the broader capacity of education systems to prepare young people for their digital futures. 
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