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ABSTRAK 

Transformasi digital pendidikan di era Industri 4.0 dan Society 5.0 menuntut guru 
untuk menguasai integrasi teknologi dan kecerdasan artifisial dalam pembelajaran 
secara bermakna. Pada kenyataannya, di Kabupaten Cianjur, sebagian besar guru 
Matematika dan Ilmu Pengetahuan Alam belum mampu mengintegrasikan 
digitalisasi dan kecerdasan artifisial secara efektif dalam praktik pembelajaran, 
terutama pada konteks geografis dan infrastruktur yang beragam. Kondisi ini 
menunjukkan adanya kesenjangan antara kebijakan pelatihan digitalisasi yang telah 
menjangkau guru secara luas dengan realitas kompetensi pedagogik digital guru di 
lapangan. Penelitian ini bertujuan menganalisis manajemen program pelatihan 
digitalisasi dan kecerdasan artifisial dalam meningkatkan kompetensi pedagogik 
digital guru Matematika dan Ilmu Pengetahuan Alam di Kabupaten Cianjur. 
Landasan teoretis meliputi siklus PDCA ( Plan, Do, Check, Action) oleh William 
Edwards Deming, Technological Pedagogical Content Knowledge (TPACK) oleh 
Mishra dan Koehler, model Mission-Objective-Strategy-Tactic (MOST) oleh 
Suryawati, serta enam sistem nilai Ahmad Sanusi. Penelitian menggunakan 
pendekatan kualitatif dengan desain studi kasus pada SMPN 1 Cipanas dan SMPN 
2 Cianjur melalui wawancara mendalam, observasi terstruktur, dan analisis 

dokumen. Hasil penelitian menunjukkan bahwa: (1) perencanaan program disusun 
berdasarkan analisis kebutuhan dengan pengelompokan klaster infrastruktur, 
meskipun keterlibatan guru belum sepenuhnya partisipatif; (2) pelaksanaan model 
In-service—On the job—In-service dengan Google Classroom, PhET, GeoGebra, dan 
platform kecerdasan artifisial berhasil menggerakkan pergeseran menuju 
pembelajaran interaktif, (3) evaluasi menunjukkan peningkatan kompetensi 
TPACK dan keterlibatan siswa, meskipun tingkat integrasi masih bervariasi; (4) 
tindak lanjut berkembang melalui komunitas guru digital, pengimbasan 
Musyawarah Guru Mata Pelajaran, dan pembentukan tim pelatih internal; (5) 
kendala meliputi kecemasan teknologi, keterbatasan infrastruktur, dan 
pendampingan yang belum merata; (6) solusi adaptif mencakup strategi konten 
luring, pendampingan sejawat, dan penguatan pelatih internal. Disimpulkan bahwa 
integrasi PDCA, TPACK, MOST, kebijakan Pengembangan Keprofesian 
Berkelanjutan, dan enam dimensi nilai Ahmad Sanusi menghasilkan model 
manajemen pelatihan yang adaptif dan aplikatif bagi transformasi pembelajaran 
guru Matematika dan IPA. 

Kata Kunci: Manajemen Pelatihan, Digitalisasi, Kecerdasan Artifisial, 

Kompetensi Pedagogik, Guru Matematika dan IPA



ABSTRACT 

The digital transformation of education in the era of Industry 4.0 and Society 5.0 
reguires teachers to master the meaningful integration of technology and artificial 
intelligence in learning. In reality, in Cianjur Regency, the majority of Mathematics 
and Natural Sciences teachers have not been able to effectively integrate 
digitalization and artificial intelligence into their teaching practices, particularly 
given the diverse geographical and infrastructural conditions. This condition 
indicates a gap between digitalization training policies that have broadly reached 
teachers and the actual state of teachers’ digital pedagogical competence in the 
field. This study aims to analyze the management of digitalization and artificial 
intelligence training programs in enhancing the digital pedagogical competence of 
Mathematics and Natural Sciences teachers in Cianjur Regency. The theoretical 
foundations include the Plan-Do-Check-Act (PDCA) cycle by William Edwards 
Deming, Technological Pedagogical Content Knowledge (TPACK) by Mishra and 
Koehler, the Mission-Objective-Strategy-Tactic (MOST) model by Suryawati, and 
the six value systems of Ahmad Sanusi. The study employed a qualitative approach 
with a case study design at SMPN 1 Cipanas and SMPN 2 Cianjur through in-depth 
interviews, structured observations, and document analysis. The findings indicate 
that: (1) program planning was developed based on needs analysis with 
infrastructure cluster grouping, although teacher involvement was not yet fully 
participatory; (2) the implementation of the In-service—On the job—In-service model 
using Google Classroom, PhET, GeoGebra, and artificial intelligence platforms 
successfully drove a shift toward interactive learning; (3) evaluation showed 
improvements in TPACK competence and student engagement, although the level 
of integration still varied; (4) follow-up actions developed through digital teacher 
communities, Subject Teacher Working Group dissemination, and the establishment 
of internal trainer teams, (5) obstacles included technology anxiety, infrastructure 
limitations, and uneven mentoring; (6) adaptive solutions encompassed offline 
content strategies, peer mentoring, and strengthening of internal trainers. It is 
concluded that the integration of PDCA, TPACK, MOST, Continuous Professional 
Development policies, and the six value dimensions of Ahmad Sanusi produces an 
adaptive and applicable training management model for the transformation of 
Mathematics and Natural Sciences teaching. 

Keywords: Training Management, Digitalization,  Artificial Intelligence, 
Pedagogical Competence, Mathematics and Natural Sciences Teachers
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