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Abstract

With the deepening advancement of digital transformation in education, information technology courses
face an urgent need to cultivate students' higher-order thinking and innovative capabilities. As the core visual
medium of classroom instruction, the innovative design of blackboard writing has become a critical
breakthrough point for implementing new curriculum standards and enhancing teaching effectiveness.
However, traditional blackboard writing struggles to effectively present the non-linear and networked
structure of information technology knowledge, and fails to adequately support the visualization of students'
thinking processes and their active knowledge construction. Therefore, exploring the application of mind-
mapping blackboard writing in junior high school information technology teaching holds significant
importance for improving student learning interest, collaborative learning abilities, and innovative thinking
development.

This study adopts a systematic research approach integrating theoretical construction, action research,
and effectiveness validation. At the theoretical level, through comprehensive literature review, and grounded
in dual coding theory, thinking visualization theory, and generative teaching theory, a design model for mind-
mapping blackboard writing in junior high school information technology was constructed, encompassing
five design principles, a seven-step design process, four core elements, and a six-category classification
system. At the practical level, action research methodology was employed to conduct three rounds of
progressive teaching experiments, sequentially focusing on stimulating learning interest and cognitive
adaptation, enhancing autonomous learning and collaborative inquiry capabilities, and cultivating innovative
thinking and higher-order application skills. Through iterative cycles of planning, action, observation, and
reflection, teaching schemes were continuously optimized, resulting in an implementation process integrating
traditional blackboard and electronic whiteboard applications. At the validation level, mixed research
methods including questionnaires, classroom observations, teacher-student interviews, and artifact analysis
were utilized for data collection. Paired-sample t-tests were conducted using SPSS, complemented by
triangulation of qualitative data, to systematically evaluate teaching effectiveness. A comprehensive
evaluation toolkit was developed, comprising pre-post test questionnaires, artifact evaluation rubrics,
classroom observation protocols, and interview guidelines.

The findings indicate that the constructed mind-mapping blackboard writing design model is
scientifically aligned with the knowledge structure characteristics and thinking cultivation requirements of
junior high school information technology, providing a systematic theoretical framework for instructional
practice. The integrated application process and evaluation toolkit, validated through three rounds of action
research, confirmed their pedagogical effectiveness. Specific outcomes manifested as follows: student
learning interest was significantly enhanced, with marked improvement in their affinity toward information
technology courses; autonomous learning capabilities were comprehensively elevated, including increased
initiative in pre-class preparation, classroom engagement, and knowledge organization abilities; collaborative
learning capabilities demonstrated substantial progress, with notable performance in group task commitment,
viewpoint expression, opinion integration, and full-process participation. Innovative thinking cultivation
showed positive developmental trends, with improvements in the divergence and flexibility of student
thinking, though significant enhancement in creative originality of student artifacts remained less pronounced
due to the long-term nature of this capability. Additionally, the direct facilitating effect of mind mapping on

specific skills such as information retrieval was relatively limited, suggesting the necessity of combining

I



specialized training to strengthen skill transfer. Based on these findings, improvement recommendations were
proposed across three dimensions: blackboard writing design strategies, curriculum instruction optimization,
and teacher professional development.

Key words: instructional board design; information technology curriculum; action research
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