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Development and Analysis of the Practical Outcomes of an
Early Childhood Adaptive Programming Learning System
Based on DBR

Wu Xinying Jiang Yijing Wang Nan Chen Cui

School of Education, Suzhou University of Science and Technology, Suzhou

Abstract: Existing programming tools for young children often have limitations in terms of age appropriateness and

personalized learning support. This study adopts a Design-Based Research (DBR) paradigm to develop an intelligent

adaptive programming learning system for children aged 5-8. The system underwent three rounds of iteration, gradually

refining core functions such as rule-based adaptive prompts, a simple AI learning assistant, and a tiered difficulty

adjustment mechanism. To validate the system’s effectiveness, a 6-week quasi-experimental study was conducted with

59 senior-kindergarten students from two kindergartens in Suzhou, comparing the teaching outcomes of this system

with those of the traditional Scratch Jr. The findings revealed that the post-test programming proficiency of children

in the experimental group was significantly higher than that of the control group and showed a sustained upward

trend. Additionally, a significant positive correlation was observed between task difficulty levels and programming

performance, providing empirical evidence for the effectiveness of the system’s difficulty-matching mechanism.

Qualitative analysis further confirmed that the emotional scaffolding provided by the adaptive system effectively

enhanced the children’s task persistence and emotional stability.
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