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I Abstract

The role of technology in the digital era extends to economic and social development, including developing various
capabilities for students' education. In technology fields, programming competence is considered a fundamental and essential skill
for graduate studies, therefore, it is promoted in higher education curricula. This research study aims to synthesize and evaluate
a conceptual framework of a learning model that integrates project-based learning (PBL) with personalized learning driven by
artificial intelligence agents, to enhance programmers’ basic competencies in higher education. The research methodology involved
developing a learning model through a study of concepts and theories, drafting a detailed model, conducting focus group discussions
to refine the draft, and evaluating the model's suitability with experts. A group of nine experts participating in the evaluation.
The research instruments included learning model that integrates Project-Based Learning with personalized learning driven by
artificial intelligence agents, to enhance the basic competencies of programmers in higher education, in-dept higher education,
in-depth interviews and group discussions, Data were analyzed using basic statistical methods, specifically mean and standard
deviation. The results indicated that the developed model consisted of three main components: 1) input factors encompassing
core principles, objectives, and content; 2) learning process featuring a six-step framework (1) conceptual sparking, (2) strategic
planning, (3) implementation, (4) success summarizing, (5) idea dissemination, and (6) experiential reflection and summarization;
3) Assessment and evaluation of programmers’ competencies before and after the learning. The evaluation of the model’s
appropriateness was at the highest level (M = 4.70, SD = 0.50) indicating that the model is highly suitable and can be applied as
a prototype for actual instructional practices.

Keywords: project-based learning, Al agent, programming competencies
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WAZaII9RIAMINIMEAULBINIUNTUJURITY wag Jiang
et al. (2024) iM15338731 M3BeuIMmelATEUTIENTZAY
AuaulalunisiSeu duaSun1sSeuimenuies uagimnn
AruARASeATIA WieuuasuANansolunTUsEgns
Tanuiweulusunsdlunuaie wavdsaenndasiuauie

Y94 Istrate (2024) AgafuteluAtyyUsEAYgNunly

TudhumsfinwiieaivayunisiBeuivuuiansyana lagdl
UnumAdAsEUUARUSIRTEE NslvALugh nMsneuany
lUauiagersaioudmiung aanuveunaluladil fe

AuansatunsyFunseulivingauiugiSou uwagli

Torauonuziuil Fsoifinussgsla wagnsildrusonves
H3eu Fadulumamanuddeves Farood et al. (2025)
fiin nmsiFeuddinyanaiiiuindousiomaluladsaaies
PoifunadugrinianisiFeu uazdeligFouansn
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AIVANNIISEUSTDINULDILATANYBII A UAINSFRENS
HUszavsua
wuInsUszandlizuuuunmsSeuslasanudugiu
safunisiieuidiuyanadiduiadourieiolaud Jayan
Usedng annsotnludsegndliatdduseiniifeados
Auns@isulusunsuvseiauigerdwisluseduanudne
Inefaeuaunsneeniuuianssunsteusigteulaasde
lassnuasdluanunsalilndidsaiudgmaseuuiun
Guau%aﬁuﬁﬁamﬂqmammm w¥onnsldiowuddayan
Usrhugilugtaeduyeaalunmsuuzidniion asmaouldn
Tieiauauusians ey wasUsufanssumsSeulivungay
fudneamussgiFouusiazay deazdreligSousiamn

v
=1

aussnuriuguvesiusunsueSosssaudu Haduang
vy warandnurduyAna Sndsanansnvenenalug
mMsdansFeunmsaeuluseivdu o wu Ienssugeniung
Inennstoya miseniuuszuUasaumea Wud Liieaia
Tadindifirnunousonsinnuludsauddvasgiedsdu

B d3iua (Conclusions)
HANSHRNFUMUUN SN FULUUN1SSeuslATIY
JugiusudunisFeuddiuyaealasldionuddygn
Uszing iledaasuanssauziugiuresiusunsuuesly
swdugaudnu Usznoudie 5 dumeu dud 1) wdnnis
2)¥nquszasd 3) oy A)nssurumsinmaSeus fHumeundn
3 fumeu fie (1) MAARENATIUNTRL (2) NTPUIUMITEUT
(3) N3agy LLa”“U‘LJG]EJuEJEJEJ 6 Hunau fio (1) ‘Uuﬁ]ﬂﬂi‘”ﬂ’]‘a
ANAR (2) muammuammamﬁ] (3) ‘uuﬂﬁﬁ’amﬁ @) agy
anudida (5) Futheveauinfin (6) Sufuieausyaunisal
wae 5) MyinkazUszdiung Inedinansussdiuaumngay
YaeguuuUNIiRNgUsuUNsEBulassuduguuiu
mMsBeuiauynnalaglfiolnuddaussivg ieduasy
aussougiuguveddusunauoslussiugmiAnu v
mﬂmﬂumsmmmmu9ﬂumwmmaﬂuiumummwaﬂummaa
(M = 4.70, SD = 0.50) JUwUUNSFBuTiALTuTIANL
aamﬂé’aaﬁwﬁﬂmnwugmaswaiiﬂm’mg aNMIReUs
Feafeassaainu luvaedeitudiadvayunisiseus
seyanarulolaudAlyyIUsE A ITs T ouiaun
anuidlalussduiigeiuuazaonadestudnoaimans
yena dsraromsiauausTouriuguvedlUsunsuies
Snvsanusavfuldfuseiedulussdugaudnunls
og19Baveu Ssansaazihlugmsimunindsaundiiad
aonndosiuauFeINsvesdsauluamsTyi 21
msihgusuunsianngUeuunmsSeuilassnudugu
sufunisseuidiuyanalaeldiolaudlyyiUssivg
ioduaduaussougfiugiureslusunsuuesluseiu
gannw fimuntuannsnlvlivsslenilumeindd
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