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Abstract: Educational agents based on generative artificial intelligence (GenAl) feature personalized feedback,
knowledge tracking, and motivation-boosting mechanisms, which can address challenges such as personalized learning
and difficulties in understanding abstract concepts in programming education. Through a systematic literature review,
this study analyzed 31 relevant studies to investigate the cognitive and non-cognitive impacts of GenAl-based educational
agents on learners in programming education. The results indicate that, at the cognitive level, these agents enhance
learners’ programming skills and computational thinking through code generation and real-time feedback; at the non-
cognitive level, they boost learning motivation and self-efficacy. However, the findings also reveal issues such as uneven
coverage across educational levels and the fact that learners’ outcomes are influenced by their cognitive abilities.
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EBRHREREAFTER, GenAl H B AR FERTAIARAN TR, H5%0G R4
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2023 FRE 2B (6.5%) , 2024 FR*& T H (22.6%) , 12k 22 BL# (70.9%) K&
2025 F, FHLBEFANR LG HERF I, 25 B Lk (80.6%) WHARFERGEFHT
M, a3 FK (9.7%) , wF 2 (6.5%) &, 151 (32%) K. 3LIAKLT GenAl 49%
RAAEREF I T EOFTEFTESFNR, Mz K-12 BB FIEH T,
3.1. [FA—: £ T GenAl 89K F H AN RBAEF T HE RN Z T/ EL THAKR?

fEiNFTr @, AT GenAl 89 B HRARAERAZFT ] P T AR XRS5 A 69+ H B4
(N=11), {12 e ¥tk & LG A% £ F. Vishnu FA (2025) AH, AT GenAl 93 F & Ak
HRRERLE BT ETFANEN, AmBALSERTHELEETN NI EFH T Lo,
iZ f) A 23 A se it At GenAl & ak 69 A 3 AT A IR AE RS B4 F B 7T AR S5 4 69t
FlE B LAtk 2 B E R S (Yeetal,2025). A, LiFA (2025) NA R M aA Rk, B
N BEF IR P L EAE A GenAl TThiFHF A AL ERM, IR R @AFIE, R
W (AT T 2 & o iR 09 £ 18 R AP B4 0 K o

EHALRE /) (N=9) FeF i 4 (N=12) 77 &, AT GenAl 893 F % fe Ak T AR A2
89 ARG B A8 K A8 7] AR L Gt o 1B R & B 57 3] & 69 4e iR KB dn A BT £ 7. i i A T GenAl
B HF I RR AR A AR A N R EARE T AR A 8y AT AZmAEA /) (Lee et al, 2025). it
S, Tang FA (2025) #3%), HEFHEREIRENDEMFEF D F A T ERDFeh KL
kX #FHERFE ], KRdm, ChatGPT #H By 4 5 5] & kAiE L, MmIBERAS, IRET L%
AZRN), A mIRH] T B AR A 69 R E & A AR K & (Groothuijsen et al., 2024) .
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PHEARF ] & TR S ) LA S 3] 695 4 (Vishnu et al., 2025). it
I, AIRAFRERORTARRELSIRZXFITURSGF I F AWM UARF ) 4

(Nathaniel etal., 2025). A, Suh FA (2025) BT F I HWINA K-F2#mET GenAl
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WARF A N RAE A KRR, AHEE SR IIRIE (Yeetal, 2025 ; Lee et al., 2025)
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LAV E

1124



GCCCE2026

AT GenAl W H A RRIRERZHT FORBIFIFRRRF FTREX R, @ RIRMTHT
Rk, FIAFRFMEFRE., A FERNFERGRIRZE EAREF ] H L ATa9 K F K-F AT
HEBGT, ENFAEATRALERBFAER LT @HR. £5K5T GenAl 93 H 4 ALk
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