Advances in Education #HHE/E, 2026, 16(9), 152-161 Hans X
Published Online September 2026 in Hans. https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2026.1691889

ETAHGTHCIESEFRITXBTSHE
ROIFFE AR

wmEle, E¥H, £ #, XNEF
KRIERBRAEREHE TR, LT KiE

h

Weks . 20264F7H31H; FHBEM: 202648 H28H; KA HM: 20264F9H4H

wm B

BEEFRHRARREZZELIBF R BEMTHEBENEZEMTRE, BEHTREATEL
BRI BFHATER. AFSEANERIIESRARER, PAEELINETRH I “RER
Wri. MSIgmAES A IR ARAREEIPRRBANNAH TR, A XETE= RREELHE
RGP S A BRHAT 00, R ApriorisK B SEVEIS I RMATR R Z R FEBIR R, RAHA
FREEAE S PRIRE AR R HETINNARFER, WREANNSAR . SMEND AR SN SR
ENMAERRRENERRE, FESRET RENBERARE, RULEHERASETFERT TR,
BHUACIE B R R THRE RO USSR AR RO EBCEAR AL T B I3 80 B BE
Xiid

INHAFER, CGESEFBRIT, Apriorifisk, HERFIKNE

Design of Teaching Case Resources for Key
Learning Nodes in C Programming Based on
Cognitive Load Theory

Pengxu Tian, Mengyin Wang, Yan Lan, Haitao Liu

College of Information and Communication Engineering, Dalian Minzu University, Dalian Liaoning

Received: July 31, 2026; accepted: August 28, 2026; published: September 4, 2026

Abstract

C Programming is a fundamental course for lower-year university students to develop programming

SCESIM: WS, EAFB, S, XU FETARIOUR I C B E AR B O S A R B B IR BT D). #
H iR, 2026, 16(9): 152-161. DOI: 10.12677/ae.2026.1691889


https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2026.1691889
https://doi.org/10.12677/ae.2026.1691889
https://www.hanspub.org/

e %

concepts and computational thinking. However, as the course involves multiple types of knowledge,
including syntax rules, program execution processes, memory allocation, and algorithm implemen-
tation, students often encounter the problem of being able to understand concepts in class but mak-
ing frequent errors when programming independently. To identify key cognitive load nodes in the
learning process, this study analyzes historical learning data collected from an online challenge-
based learning platform over the past three cohorts of students. The Apriori association rule algo-
rithm is employed to mine co-occurrence relationships among failed knowledge points and identify
key cognitive load nodes in students’ learning. Based on cognitive load theory, the causes of stu-
dents’ errors are further interpreted from the perspectives of intrinsic cognitive load, extraneous
cognitive load, and germane cognitive load. Teaching case resources are then reorganized around
the identified key nodes, and corresponding strategies for the design of teaching cases and related
learning resources are proposed. This study provides a data-driven approach to optimizing the
teaching case repository and supporting targeted instruction of key knowledge points in C Program-
ming courses.
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Table 1. Typical diagnostic indicators in level-based learning data
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Figure 1. Research framework for teaching case resource design of key learning nodes in C programming based on cognitive
load theory
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