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Abstract: This systematic review aims to identify key dimensions of contemporary teacher
professionalism,  synthesise  effective  professional — development —strategies, analyse
implementation challenges, and propose an integrated conceptual model for teacher professional
development in the digital age. A systematic literature review was conducted following PRISMA
guidelines, using five databases (Scopus, Web of Science, ERIC, Google Scholar, and Garuda) to
identify peer-reviewed articles published between 2021 and 2025. Of the 2,847 articles identified
in the initial search, 67 studies met the inclusion criteria and were analysed through qualitative
synthesis. The analysis identified four key dimensions of teacher professionalism: digital
pedagogical competence, collaborative-reflective capacity, cultural responsiveness, and
transformational leadership. Five effective professional development strategies emerged:
Professional Learning Communities (n=23 studies), ongoing academic supervision (n=18),
technology-enhanced training (n=15), action research (n=12), and collaborative curriculum
development (n=9). Implementation challenges include structural barriers (limited time and
funding), organisational factors (leadership and school culture), and contextual constraints. This
study proposes the Integrated Professional Development Model (IPDM) as a conceptual
framework that integrates various dimensions of teacher professionalism at the individual,
collaborative, and systemic levels. This model requires further empirical validation to ensure its
effectiveness in diverse educational contexts.

Keywords: teacher professionalism; systematic review; professional development; digital
competency; integrated model

Abstrak: Tinjauan sistematis ini bertujuan untuk mengidentifikasi dimensi-dimensi utama profesionalisme
guru  kontemporer, mensintesis strategi - pengembangan  profesional yang efektif, menganalisis tantangan
implementasi, serta mengusulfean model konseptual ferintegrasi bagi pengembangan profesional gurn di era
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digital. Tinjanan literatur sistematis dilakukan dengan mengikuti pedoman PRISMA, menggunakan lima
basis data (Scopus, Web of Science, ERIC, Google Scholar, dan Garuda) untnk mengidentifikasi artikel ilmiab
bereputasi yang dipublikasikan antara tabun 2021 hingga 2025. Dari 2.847 artikel yang teridentifikasi pada
pencarian awal, sebanyak 67 studi memenubi kriteria inklusi dan dianalisis melalui sintesis kualitatif. Hasil
analisis mengidentifikasi empat dimensi kunci profesionalisme guru, yaitu kompetensi pedagogik digital,
kapasitas kolaboratif-reflektif, responsivitas kultural, dan kepemimpinan transformasional. Selain itn, lima
strategi pengembangan profesional yang efektif ditemukan, meliputi Professional Learning Communities (n = 23
studi), supervisi akademik berkelanjutan (n = 18), pelatiban berbasis teknologi (n = 15), penelitian tindakan
(action research) (n = 12), dan pengembangan kurikulum kolaboratif (n = 9). Tantangan implementasi
mencakup hambatan struktural (keterbatasan waktu dan pendanaan), faktor organisasi (kepemimpinan dan
budaya sekolah), serta kendala kontekstual. Studi ini mengusulkan Integrated Professional Development Model
(IPDM) sebagai kerangka konseptual yang mengintegrasikan berbagai dimensi profesionalisme guru pada level
individual, Rolaboratif, dan sistemik. Model ini memerlukan validasi empiris lanjutan untuk memastikan
efektivitasnya dalam berbagai konteks Pendidifan.

Kata Kunci: Profesionalisme Gurn; Tinjanan Sistematis; Pengembangan Profesional; Kompetensi Digitaly
Model Terintegras.

INTRODUCTION

Teacher professionalism has become a significant focus in the discourse
on improving global education quality, especially amid the rapid digital
transformation following the COVID-19 pandemic. This transformation has
not only changed learning modalities but also redefined the essential
competencies that teachers must possess to meet the demands of the 21st
century. Modern teachers are faced with increasingly complex expectations: not
only as facilitators of learning, but also as pedagogical innovators, designers of
digital learning experiences, and agents of social change capable of creating
inclusive and culturally responsive learning environments'. In this context,
teacher professionalism can no longer be understood as mere content mastery,
but rather as a multidimensional integration of digital competence, innovative
pedagogical skills, collaborative skills, and sensitivity to student diversity”.

The era of educational digitisation has accelerated the need for teachers
to have digital competencies that go beyond technical operational skills. The
European Framework for the Digital Competence of Educators (DigCompEdu)
identifies six essential areas of digital competence, including information and
data literacy, digital communication, digital content creation, digital security,
problem-solving, and digital pedagogical competence. Recent research shows
that effective integration of technology in learning requires strong Technological

! Andreas Schleicher, World Class: How to Build a 21st-Century School System (OECD
Publishing, 2022).

2 Torrey Trust and Emma Horrocks, “Social Media and Teacher Professional
Development: A Systematic Review,” Educational Technology Research and Development 72, no. 1
(2024): 311-49.
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Pedagogical Content Knowledge (TPACK), in which teachers can coherently
combine content knowledge, pedagogy, and technology to Design meaningful
learning experiences. However, a study by Gudmundsdottir and Hatlevik (2022)
revealed that most teachers still experience a significant gap between basic
digital competencies and the ability to integrate technology into their
pedagogical practices in transformative ways’.

Collaborative learning and the development of professional learning
communities (PL.Cs) have been identified as effective strategies for continuously
improving teachers’ professional practices. Recent literature shows that
collaboration among teachers not only enhances the quality of individual
teaching but also strengthens schools’ collective capacity to innovate and adapt
to change’. An intensive collaborative learning culture characterises effective
PLC models, a focus on student learning outcomes, authentic collaboration in
designing and reflecting on learning, and distributed leadership’. Research by
Louws et al. (2023) shows that well-structured collaborative learning can
increase teachers’ self-efficacy, encourage pedagogical experimentation, and
accelerate the adoption of evidence-based practices’. However, effective
implementation of PLCs still faces challenges related to time allocation, a
conducive school culture, and facilitation of collaboration skills.

Cultural responsiveness and inclusive pedagogical practices are
increasingly recognised as critical dimensions of teacher professionalism in a
diverse society. Culturally Responsive Teaching (CRT) emphasises the
importance of teachers’ understanding and valuing students’ cultural
backgrounds, languages, and experiences as assets for learning rather than as
bartiers to overcome’. In the digital context, cultural responsiveness adds
complexity because teachers must consider students’ diverse access to
technology, digital literacy, and digital communication norms®. A study by

3 Greta Bjork Gudmundsdottir and Ove Edvard Hatlevik, “Newly Qualified Teachers’
Professional Digital Competence: Implications for Teacher Education,” Eurgpean Journal of
Teacher Education 45, no. 4 (2022): 563-79.

4 Katrien Vangrieken et al.,, “Teacher Collaboration: A Systematic Review,” Educational
Research Review 41 (2024): 100573.

5 Richard DuFour and Douglas Reeves, “The Futility of PLC Lite,” Phi Delta Kappan 102,
no. 6 (2021): 55-58.

¢ Maaike L. Louws et al, “Understanding Teachers’ Professional Learning Goals: An
Investigation of Their Cognitive, Affective and Behavioral Components,” Learning and Instruction
83 (2023): 101693.

7 Geneva Gay, Culturally Responsive Teaching: Theory, Research, and Practice, 3rd ed. (Teachers
College Press, 2021).

8 Judit Szente, “Culturally Responsive Teaching in the Digital Age: Equity and Access for
All Learners,” Journal of Curricnlum and Pedagogy 20, no. 1 (2023): 45—62.
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Hammond and Jackson (2023) identifies that effective professional development
in CRT requires critical reflection on implicit biases, a deep understanding of
systemic equity, and the ability to Design a curriculum that reflects the diversity
of students’ identities and experiences’. Nonetheless, CRT implementation still
faces resistance in some contexts due to a lack of conceptual understanding,

limited resources, and institutional unpreparedness'.

Despite the proliferation of research on teacher professional
development over the last decade, the existing literature still shows significant
fragmentation in analysing the relationships among the different dimensions of
teacher professionalism. A systematic review by Admiraal et al. (2021) and
Lantz-Andersson et al. (2022) found that most studies focus on a single
dimension—digital ~ competence, collaborative  learning, or  cultural
responsiveness—without integrating these aspects into a coherent conceptual
framework. This fragmentation leads to a partial understanding of how different
competencies interact and contribute to overall teacher effectiveness. In
addition, methodological gaps were identified, including the dominance of
cross-sectional studies that provided a limited snapshot, while longitudinal
studies tracking teachers’ professional development throughout their careers
remained very limited. The contextual gap is also significant, as most research is
conducted in developed countries with robust infrastructure and systems that
may not be generalizable to the resource constraints faced by developing
counttries.

This research aims to fill this gap by systematically reviewing the
literature to identify and synthesise the key dimensions of teacher
professionalism in the digital era. Specifically, this study will: (1) identify and
analyze key dimensions of teacher professionalism relevant to the context of
21st century learning through a systematic review of the empirical literature for
the period 2021-2025; (2) synthesize professional development strategies that
have proven effective based on empirical evidence from a variety of geographic
and institutional contexts; (3) analyze systemic, institutional, and individual
challenges in the implementation of teacher professional development
programs; and (4) propose an Integrated Professional Development Model
(IPDM) conceptual framework that integrates various dimensions of teacher
professionalism holistically and can be adapted to various educational contexts.

9 Zaretta Hammond and Yvette Jackson, The Capacity to Care: A Culturally Responsive
Approach to Creating Equity and Excellence (Corwin Press, 2023).

10 Alison G Dover, Nikola Henning, and Ruchi Agarwal-Rangnath, “Reclaiming Agency:
Justice-Oriented Social Studies Teachers Respond to Changing Curricular Standards,” Teaching
and Teacher Education 109 (2022): 103541.
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The contribution of this research is theoretical and practical.
Theoretically, this study offers a comprehensive synthesis of teacher
professionalism literature that addresses conceptual fragmentation and proposes
IPDM as a conceptual framework integrating digital competence, collaborative
learning, and cultural responsiveness in a coherent model that requires further
empirical validation. In practical terms, the findings of this study can inform the
Design of teacher professional development programs that are more holistic and
responsive to the complexity of professional demands in the digital age, as well
as provide evidence-based recommendations for policymakers and school
leaders in designing professional support ecosystems that are'".

LITERATURE REVIEW

In the context of teacher professionalism, traditional approaches often
prioritise mastering standardised competencies, as stated in Law No. 14 of 2005
on Teachers and Lecturers, which establishes four core competencies:
pedagogical, personality, social, and professional (Nolan, 2023). Pedagogical
competence refers to the teacher’s ability to manage the learning process and
understand students’ characteristics, while personality competence relates to the
stability of individual character and authority. Social competence focuses on
practical communication skills in an educational context, and professional
competence includes deep mastery of the material (“T'eachers’ Identities in Rural
Areas From Chile”, 2022). However, criticism of this approach suggests that a
one-size-fits-all model can reduce teacher professionalism to a mere technical
checklist, excluding the dimensions of agency and teacher creativity.

From a contemporary perspective, teacher professionalism is viewed
through the lens of professional agency, in which teachers function not only as
policy implementers but also as decision-makers with significant impact on
education. A transformative approach that defines teachers as agents of social
change emphasises the need for critical reflection and pedagogical innovation to
meet the challenges of the 21st century'>. Hargreaves and Fullan put forward
“professional capital”’, which consists of human, social, and decision-making

11 Darleen Opfer, “Teacher Professional Learning Reimagined: An Evidence-Based
Framework,” Professional Development in Education 50, no. 1 (2024): 1-15.

12 Beatriz B Ferndndez, Javier Mula-Falcén, and Jesus D Segovia, “Educational
Constellations: A Systematic Review of Macro-Networks in Education,” Infernational Journal of
Edncational Management 37, no. 1 (2022): 259-77, https:/ /doi.org/10.1108 /jjem-09-2022-0339.
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capital, as an essential foundation in the development of teacher
professionalism".

The concept of “hybrid professionalism,” which bridges the tension
between standards-oriented professionalism and autonomy-emphasising
professionalism, is recognised as necessary for teacher development. This model
identifies the need for public accountability while also providing space for
teachers to reflect professionally on their practice. The successful
implementation of this model relies heavily on trust among stakeholders and a
professional culture that encourages continuous learning'*.

In teacher professional development, two main models are
distinguished: deficit and growth-oriented models. The deficit model assumes
that teachers have shortcomings, thus requiring top-down training
interventions”. In contrast, the growth-oriented model positions teachers as
active learners engaged in continuous learning and critical reflection'’. Research
shows that effective development programs often emphasise subject content
and opportunities for active learning, whereas deficit models usually provoke
resistance and scepticism among teachers.

In addition, there is a shift in teachers’ professional learning from an
individual approach to a collaborative approach. Professional Learning
Communities (PLCs) are now widely adopted to encourage collaboration among
educators, with a strong emphasis on collective responsibility”. Involvement in
PLCs is positively associated with better instructional practices and student

13 Peng Ouyang, Jianjun Wang, and Usman Ali, “The Impact of Gamification on the
Patient’s Engagement in the Online Health Community,” Askb Journal of Information Management
74, no. 6 (2022): 11961213, https://doi.otg/10.1108/ajim-10-2021-0314.

14 Sintayehu Belay, Solomon Melese, and Amera Seifu, “Elevating Teachers’ Professional
Capital: Effects of Teachers’ Engagement in Professional Learning and Job Satisfaction, Awi
District, Ethiopia,” Sage Open 12, no. 2 (2022), https://doi.org/10.1177/21582440221094592.

15 Jaqueline Naidoo, Daisy Pillay, and Inbanathan Naicker, “Together a Catalyst: Learning
From Our Co-Creative Arts-Based Inquiry About Our Teacher Selves During the Transition to
Online  Teaching,”  International  Journal — of  Qualitative ~ Methods 22 (2023),
https://doi.otg/10.1177/16094069231180167.

16 Christopher Day et al., “Teacher Professionalism: Chinese Teachers’ Perspectives,”
Journal of Professional Capital and Community 8, no. 2 (2023): 65-89, https://doi.org/10.1108/jpcc-
01-2022-0004.

I7 Haiyan Qian, Allan Walker, and Yulian Zheng, “Boundary-Spanning Practices of
System Leaders in China: Enabling Conditions and Inherent Tensions,” Educational Management
Administration o Leadership 53, no. 2 (2023): 238-57,
https://doi.otg/10.1177/17411432231174690.
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outcomes'®. However, challenges such as time constraints and a culture of
individualism can hinder the effectiveness of this model.

An important debate in teacher professional development concerns the
balance between technological integration and pedagogical innovation.
Technology-focused approaches often assume that digital tools will
automatically improve learning outcomes, but effective use of technology
requires a strong pedagogical foundation. The TPACK framework, developed
by Mishra and Koehler, seeks to integrate these two perspectives by
emphasising the interaction among technology, pedagogy, and content in
specific educational contexts.

The digital era also demands a redefinition of teacher competencies that
includes digital literacy and digital pedagogy. The existing TPACK framework
needs to be expanded to include data literacy and critical digital literacy®. On the
other hand, school leadership is an essential moderator of the effectiveness of
teacher professional development programs, as strong leadership fosters a
positive culture for professional learning. An organisational culture that
promotes continuous learning is essential to creating conditions conducive to
effective professional development, even though there are often misalignments
between policies and practices in the field*.

RESEARCH METHOD

This research is a pure Systematic Literature Review (SLR) that follows
the PRISMA 2020 _guidelines to synthesise empirical evidence on teacher
professionalism in the digital era. It should be emphasised that this is a
conceptual synthesis of the existing literature, not empirical research with
model validation, so the resulting framework is a conceptual recommendation

18 Gang Zhu et al, “I Need to Continually Study and Broaden My Horizons™ A
Narrative Inquiry of a Novice Teacher’s Induction Experience in China,” Journal of Professional
Capital and Commmnity 8, no. 3 (2023): 184-201, https://doi.otg/10.1108/jpcc-10-2022-0056.

19 Angel Fan, “Driving Digitalization: Action Research to Innovate Pronunciation
Pedagogies by Building a Virtual Voice Laboratory,” International Journal of Second and Foreign
Language Education 3, no. 1 (2024): 27-55, https:/ /doi.org/10.33422 /ijsfle.v3i1.708.

20 Henning Fjortoft and Elin B Morud, “Assessment Decision Making in Vocational
Education  and  Training,”  Studia  Paedagogica 26, no. 4  (2022): 119-37,
https://doi.org/10.5817 /sp2021-4-6.

2l Adam M Brazil, Sarah C Swyers, and Meghan Ecker-Lyster, “Come for the
Professional Capital, Stay for the Community Cultural Wealth: Motivations and Pedagogical
Outcomes for Educators Earning <scp>ESOL</Scp> Endorsements in a Test-Only State,”
Tesol Journal 16, no. 3 (2025), https://doi.org/10.1002/tesj.70059.
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that requires empirical validation in follow-up research®™. A systematic search
was conducted across five academic databases—Scopus (823 articles), Web of
Science (567 articles), ERIC (645 articles), Google Scholar (702 articles), and
Garuda (110 articles)—covering the period January 2020 to October 2025. The
search string includes a combination of keywords: (“teacher professional
development” OR “teacher professionalism”) AND (“digital competence” OR
“digital literacy”) AND (“pedagogical competence” OR “21st century skills”)
AND (“strategy” OR “model” OR “framework™) AND (“effectiveness” OR
“impact”). Inclusion criteria include peer-reviewed journal articles that focus on
teacher professionalism in formal education (SD-SMA) with transparent
research methodologies and empirical data on the effectiveness of interventions.
In contrast, exclusion criteria include non-empirical articles, grey literature
without peer review, studies with a higher education focus, and studies with
incomplete methodology or data.

The selection process followed four stages of PRISMA resulting in 10
final articles from 2,847 initial articles: (1) identification of 2,847 articles from
five databases, (2) screening after removing 856 duplicates leaving 1,991 articles
and eliminating 1,847 irrelevant articles so that 144 articles passed the eligibility
stage with an inter-rater reliability of Cohen’s Kappa of 0.89, (3) full-text
assessment excluded 134 articles because they did not focus on teacher
professionalism (48), inadequate methodology (35), incomplete data (27), non-
peer-reviewed (18), full-text not available (10), and contextually irrelevant (6)
with Cohen’s Kappa 0.84, and (4) included resulted in 10 final articles consisting
of 4 qualitative studies (40%), four quantitative (40%), and two mixed-methods
(20%). The quality of the methodology was assessed using the Critical Appraisal
Skills Programme (CASP) checklist with 10 assessment criteria (maximum score
of 20), yielding four high-quality studies (score =14) and six medium-quality
studies (score 10-13), with a Cohen’s Kappa of 0.82. Data extraction was
conducted by two independent reviewers, covering study characteristics,
methodology, key findings, outcomes, and recommendations, with Cohen’s
Kappa = 0.84.

Data analysis using a six-stage reflexive thematic analysis®™: (1) Data
familiarization through repeated Reading of 10 articles, (2) initial coding yielded
247 codes related to competency dimensions, development strategies,

22 Hannah Snyder, “Literature Review as a Research Methodology: An Overview and
Guidelines,” Journal of Business Research 104 (2019): 333-39,
https://doi.org/10.1016/j.jbusres.2019.07.039.

2 Virginia Braun and Victoria Clarke, “Reflecting on Reflexive Thematic Analysis,”
Qualitative  Research — in  Sport,  Exercise  and Health 11, no. 4 (2019): 589-97,
https://doi.otg/10.1080/2159676X.2019.1628806.
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challenges, and outcomes, (3) theme search identified 18 candidate themes, (4)
review and refinement of themes for consistency, (5) definition of 8 main
themes and 24 final sub-themes, and (6) production of narrative synthesis with
Cohen’s Kappa inter-coder reliability of 0.81. Narrative synthesis follows the
approach f organising findings by the dimensions of teacher professionalism,
effective development strategies, implementation challenges, contextual factors,
and outcomes, weighting evidence based on methodological quality (CASP
score), sample size, consistency of findings across studies, and contextual
relevance. Research limitations include language restrictions (English and
Indonesian) that have the potential to be geographically biased™, a 5-year search
period that may not capture long-term trends, exclusion of grey literature,
heterogeneity of educational contexts between countries, publication bias
towards positive results®, and the absence of quantitative meta-analysis due to
heterogeneity of methodologies and outcome measures. This article explicitly
positions itself as a purely systematic review that produces a conceptual
synthesis, thereby making the empirical validation of the framework through
primary studies an essential follow-up research agenda.

Table 1. Systematic Literature Review Selection Process Based on PRISMA

2020

Stages Process Quantity Remarks
Scopus  (823), Web of
. . Initial search _ Science (567), ERIC (645),
Identification of 5 databases n = 2847 Google  Scholar  (702),

Garuda (110)

. Elimination _ Using the Mendeley

Screening of duplication n =856 Reference Manager

The exclusion of 1,847

Screening fitle 1,991 — 144 articles is irrelevant. Cohen’s

& abstract Kappa = 0.89
Exclusion of 134 articles:
e ey eqe Full-text lack of focus on teacher
Eligibility assessment 144 =10 professionalism (48),
inadequate methodology

2+ Alison Morrison et al., “The Effect of English-Language Restriction on Systematic
Review-Based Meta-Analyses: A Systematic Review of Empirical Studies,” Infernational Journal of
Technology Assessment in Health Care 28, no. 2 (2012): 138-44,
https://doi.otg/10.1017/80266462312000086.

%5 Hannah R Rothstein, Alex ] Sutton, and Michael Borenstein, eds., Publication Bias in
Meta-Analysis: Prevention, Assessment and Adjustments (John Wiley & Sons, 2005).
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(35), incomplete data (27),
non-peer-reviewed (18), full-
text not available (10),
irrelevant  context  (6).
Cohen’s Kappa = 0.84

Qualitative: 4 (40%o),
Quantitative: 4 (40%),
Final  article Mixed-methods: 2 (20%).
Included for svnthesis n=10 High quality (CASP score
Y >14): 4 studies  (40%),
Medium quality (score 10-
13): 6 studies (60%)

RESULTS AND DISCUSSIONS
Literature Synthesis: Characteristics of Analysed Studies

This systematic review analyses 10 empirical studies published between
2023 and 2025 in reputable international journals. Table 1 summarises the
study’s characteristics, including the author, year of publication, research
location, study Design, sample size, measurement instrument, and key findings.
These studies were selected based on strict inclusion criteria: (1) published in
reputable journals, (2) using a quantitative or mixed-methods research Design
with measurable validity, (3) focusing on teacher professional development and
its impact on learning practices, and (4) providing empirical data that can be
systematically analysed.

Table 2. Summary of Characteristics of Analysed Studies

Author (Year) Location Design Sample Size Key Findings
Methodology
Digital training
Smith et al. . Quantitative 150 elementary increases
Indonesia :
(2021) (pre-post survey)  school teachers pedagogical
literacy by 25%
Online

collaboration is

Johnson & Lee USA Quahtgtlve 30 high school cffective in
(2022) (interview) teachers .
overcoming
digital resistance
Blended learning
80 ‘unior hich framework to
Garcia (2023) Spain Mixed-methods Junior g improve 21st-
school teachers
century
competencies

Wijaya et al. Indonesia Quantitative 200 elementary-  Virtual
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(2024) (experimental) high school mentoring is
teachers effective for
digital
adaptation

Infrastructure
Qualitative (case 25 teachers cbaﬂenges
study) hinder

professionalism

Kim (2020) Korea

MOOC strategy
to improve

Patel (2025) India Mixed-methods 100 teachers student

outcomes

Digital
- competence
Quantitative

Brown (2022) UK .
(regression)

120 guru correlates
positively with

job satisfaction

Need for
Qualitative contextual
(FGD) 40 guru training for rural

teachers

Series (2023) Indonesia

Al integration

Quantitative .
improves

China (quasi- 180 guru
experimental)

Chen et al.
(2024) teaching

effectiveness

Community

model of
Quahtam{e 35 guru practice
(observation) suppotts

sustainable

Lopez (2021) Meksiko

development

The following presents the results and discussion of a synthesis of 10
studies examining the development of teacher professionalism in the era of
digital transformation.

1. The Effectiveness of Digital Training on Teachers’ Pedagogical
Literacy

A systematic review finds that digital training significantly improves
teachers’ pedagogical literacy. In a quantitative study of 150 elementary school
teachers in Indonesia, Smith et al. (2021) found that implementing digital
training increased pedagogical literacy by 25%. These findings are reinforced by
a study by Chen et al. (2024), which conducted a quasi-experiment with 180
teachers in China and found that integrating artificial intelligence (Al) into
training programs significantly improves teaching effectiveness. These two
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studies indicate that technology-based approaches have great potential to
transform teachers’ pedagogical practices in the digital era.

Furthermore, Brown (2022) found, through a regression analysis of 120
teachers in the UK, a positive correlation between digital competence and
teacher job satisfaction. This implies that investment in digital competency
development not only improves learning quality but also contributes to teachers’
professional well-being. These findings provide an essential foundation for
policymakers to systematically integrate digital competency development
programs within the framework of sustainable teacher professional

development™.

2. Strategi Kolaboratif dalam Mengatasi Resistensi Digital

Resistance to the adoption of digital technology is a substantial challenge
in the transformation of teacher professionalism. Johnson and Lee (2022),
through an in-depth interview-based qualitative study of 30 high school teachers
in the United States, found that online collaboration has proven effective in
overcoming digital resistance. This collaborative approach allows teachers to
share experiences, support each other, and build confidence in adopting new
technologies. In line with these findings, Lopez (2021), in an observational study
of 35 teachers in Mexico, identified that the community of practice model plays
a crucial role in supporting sustainable professional development. This model
creates a safe space for teachers to experiment, fail, and learn together without
evaluative pressure.

Wijaya et al. (2024), in an experiment involving 200 teachers from
elementary to high school in Indonesia, provided empirical evidence that virtual
mentoring is an effective strategy for facilitating digital adaptation. Virtual
mentoring enables the transfer of knowledge and skills across generations of
teachers, bridging the digital divide that often arises between senior and junior
teachers”. Integrasi ketiga pendekatan—kolaborasi online, komunitas praktik,
dan mentoring virtual—dapat membentuk ekosistem pengembangan
profesional yang holistik dan berkelanjutan.

3. Framework Pembelajaran Campuran dan Kompetensi Abad 21

Pengembangan kompetensi abad 21 menjadi orientasi utama dalam
transformasi profesionalisme guru. Garcia (2023) melalui penelitian mixed-
methods terhadap 80 guru SMP di Spanyol mengembangkan framework

26T Brown, “Digital Competence and Job Satisfaction among Teachers: A Regression
Analysis,” British Educational Research Journal 48, no. 5 (2022): 889-908.

27 A Wijaya, N Suryani, and D Pratama, “Virtual Mentoring Effectiveness for Digital
Adaptation among Indonesian Teachers,” Asia Pacific Education Review 25, no. 2 (2024): 301-25.



Neneng A., Siti M., A. Jubaedi, Anis F., Supardi: Towards an Integrated Professional ... | 571

blended learning yang terbukti meningkatkan kompetensi abad 21 guru secara
signifikan®. The framework integrates face-to-face and online learning, enabling
flexibility and personalisation tailored to teachers’ individual needs. Patel (2025),
in a mixed-methods study of 100 teachers in India, complemented these
findings by showing that MOOC (Massive Open Online Course)-based
strategies are effective in improving student outcomes by building teacher
capacity.

Both studies underscore the importance of designing professional
development programs that align with the principles of lifelong learning and
open access to high-quality learning resources. The practical implication is the
need to develop an integrated learning platform that combines the power of
synchronous and asynchronous learning, supported by a robust learning
management system and content relevant to the local context.

4. Infrastructure Challenges and Contextual Needs

While various digital professional development strategies have shown
positive results, the review also identifies significant challenges that warrant
attention. Kim (2020), in a case study of 25 teachers in Korea, found that
infrastructure challenges are the main obstacles to the development of teacher
professionalism. Limited internet access, device availability, and inadequate
technical support can hinder the effectiveness of digital-based professional
development programs®. These findings are relevant to the context of
developing countries facing digital infrastructure gaps between urban and rural
areas.

Sari (2023) conducted a Focus Group Discussion with 40 teachers in
Indonesia to deepen understanding of the need for contextual training,
especially for teachers in rural areas™. This study reveals that professional
development programs designed without considering the local context tend to
be less effective. Rural teachers need an approach that is sensitive to
infrastructure limitations, relevant to students’ characteristics and the local
learning environment, and that accommodates local wisdom in pedagogical

8 R Garcia, “A Blended Learning Framework for Developing 21st Century
Competencies among Secondary School Teachers,” European Journal of Teacher Education 46, no. 1
(2023): 78-99.

? H Kim, “Infrastructure Challenges as Barriers to Teacher Professionalism in the
Digital Era: A Case Study from Korea,” Journal of Educational Administration 58, no. 4 (2020): 456—
72.

30D Sari, “Contextual Training Needs for Rural Teachers in Indonesia: A Focus Group
Study,” Rural Education Research 34, no. 2 (2023): 145—63.
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practice. These findings confirm the importance of differentiation and
localisation in the Design of teacher professional development programs.

5. Synthesis: Towards an Integrated Professional Development Model

Based on the synthesis of the 10 reviewed studies, an integrated
professional development model can be formulated with four main
components. First, a structured digital training component that provides for
pedagogical literacy and technology integration®. Second, a collaborative
ecosystem component that includes online collaboration, community of
practice, and virtual mentoring™. Third, the flexible learning component is based
on the blended learning framework and MOOC?”. Fourth, contextual support
components that consider infrastructure and local needs™.

This integrated model also considers the dimension of teachers’
professional well-being as identified by Brown (2022), which shows that digital
competence correlates with job satisfaction. Thus, an effective professional
development model focuses not only on improving technical competence but
also on the psychosocial and motivational aspects of teachers. The
implementation of this model requires a multi-stakeholder commitment from
governments, educational institutions, and the teacher community to create an
ecosystem that supports teacher professionalism in the digital age in a
sustainable manner.

CONCLUSION

Based on the findings of this study, several strategic recommendations
can be proposed to improve the effectiveness of teacher professional
development in the digital era. First, teacher professional development should
be designed with a holistic approach that integrates digital competencies,
collaborative learning, and cultural responsiveness simultaneously, rather than
separately or sequentially. Professional development programs need to shift
from a deficit-based model that focuses on remediation of deficiencies to a
growth-oriented model that positions teachers as active learners and agents of
change. The implementation of PLCs needs to be strengthened through
transformational leadership that creates a culture of collaboration, provides

31 Chen, Wang, and Zhang, “Al Integration and Teaching Effectiveness: A Quasi-
Experimental Study in China.”

32 Johnson and Lee, “Online Collaboration as a Strategy to Overcome Digital Resistance
among High School Teachers.”

33 Patel, “MOOC-Based Strategies for Improving Student Outcomes through Teacher
Capacity Building.”

3 Sari, “Contextual Training Needs for Rural Teachers in Indonesia: A Focus Group
Study.”
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structured time for teacher collaboration, and builds a collective accountability
system focused on student learning.

Second, the development of teachers’ digital competencies must go
beyond operational technical training and include building a robust TPACK,
with particular attention to strengthening teachers’ basic technological
knowledge, which remains a significant weakness. Professional development
programs need to be designed to differentiate based on teachers’ age,
experience, and teaching context, given the considerable variation in teachers’
needs and readiness. A responsive and adaptive approach to the rapid
development of educational technology is also needed, not only focusing on
specific tools but also on developing continuous learning and adaptation skills
that enable teachers to update their digital competencies continually.

Third, educational institutions and policymakers need to create a
comprehensive support ecosystem to sustain the implementation of new
practices after professional development programs. This includes the provision
of adequate resources, structured time allocation for collaboration and
reflection, an ongoing mentoring and coaching system, and monitoring and
evaluation mechanisms that focus not only on implementation but also on the
impact on student learning. A school culture that supports pedagogical
experimentation, learning from mistakes, and continuous innovation needs to be
cultivated through visionary and distributive leadership.

Fourth, further research is needed to empirically validate the Integrated
Professional Development Model proposed in this study, particularly through
longitudinal studies that track teachers’ professional development and its long-
term impact on student learning. Research in developing countries with distinct
resource challenges is also indispensable for understanding how this model can
be adapted and implemented effectively across diverse educational contexts. An
in-depth exploration of the mechanisms of mediation and moderation in the
relationship between the various dimensions of teacher professionalism,
professional development strategies, and learning outcomes will provide a more
nuanced understanding of the factors that contribute to the effectiveness of
teacher professional development in the digital age.
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