13 2 2025 7
Journal of Computer Technology and Education Vol.13 No.2 July 2025 79

LLMs MK &E Python IA RSB FIZIT S SLERIR R
SR EBR & GRS N
HNE Tl K2 EALR 2 SRR 5B, A 450001

B ' SEgwEHE T, SN RSB E AR, LI AR SRR . BRI
AT TR T RIEF A (LLMs) FARIPR R EAHELE, SR “ S MA — T —REERAL” =B Bolist, &
Gifha pP RTINS SR TR, BRI AN Python O MES RIBEARIF R . 760 et
Bl LIM (0 S ARG F A RS E T RE T, SR ML R SR 8, 51 5 2138 SR A FR G h A — 5
R REXT S 5 2B B, RS HE R 2 S IR T AR SRS I AT IR Y s A BTG, SRELHER AR SR
W, 51T e AR M S IR A S AL . SCIERT USR], SIS DB b, AR SRR T2 A S R 2
fRIREE SIERERE S TR B3, TGP HIMEHRTE 18, 4%, 2R MR gL BRI SR42 T 16. 4%, [RIIZa F2RD A% 71 /0
SRR B B v o TS ORI BUMAE B RE SR A T AN R M1 300 . SEBLIR L 27 2] H b de fit 1o Bk A2 A
JHESCRE, BABEREHET O E S SR

XBEF  NHMR, KESHAY, Python H%, MEEHE, WHES

Teaching Design and Practical Exploration of Cognitive Conflict-
Based Python Instruction Empowered by Large Language Models
(LLMs)

WU Huaiguang, WANG Xiao, JIN Songhe, HE Yaqiong , WANG Rong

School of Computer Science and Technology
Zhengzhou University of Light Industry
Zhengzhou 450000, China
hgwu@zzuli.edu.cn wangxiao@zzuli.edu.cn 9889170@qq.com
heyaqiong@zzuli.edu.cn wangrong@zzuli.edu.cn

Abstract—In programming education, students often struggle to grasp abstract concepts beyond a superficial level,
hindering higher-order thinking and knowledge transfer. To address this, we propose a cognitive conflict teaching
framework powered by large language models (LLMs), featuring a three-phase model: "Dynamic Activation - Precise
Regulation - Deep Transformation." This framework integrates conflict type design, cognitive load regulation, and
conceptual transformation tools to enhance understanding of core Python concepts.Using LLMs’ natural language
generation and semantic analysis capabilities, the framework dynamically creates personalized conflict scenarios that
expose inconsistencies in learners' prior knowledge. Through intelligent dialogue and multimodal feedback, it monitors
and regulates cognitive load. Finally, strategies like visualization and analogical reasoning support deep conceptual
transformation and internalization.Empirical results show that compared with traditional methods, the framework
significantly improves students’ conceptual depth and transfer ability—average scores increased by 18.4%, and
interdisciplinary problem-solving accuracy by 16.4%. Programming competence and learning engagement also
improved notably.This study offers a practical and scalable approach for implementing cognitively-oriented instruction
in intelligent environments, supporting deeper learning in programming education.

Keywords—Cognitive Conflict, Large Language Models (LLMs), Python Instruction, Conceptual Change, Deep
Learning in Education
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