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Abstract

Using the bioinformatics engineering major as a case study, this paper addresses key challenges
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faced by interdisciplinary students in data structure courses, including weak programming founda-
tions, difficulties in grasping theoretical concepts, and low motivation in learning. We developed a
heuristic, problem-based teaching model to meet the discipline’s need for cultivating computational
thinking and systems sKills. This model emphasizes the importance of creating problem scenarios
through specific cases in instructional design to fully engage and stimulate students’ subjective ini-
tiative. During classroom implementation, by establishing concrete problem scenarios, students
are guided to discover and define problems, extract appropriate data structures, and design corre-
sponding algorithms to solve them. This forms a problem-centered teaching logic, helping students
achieve course objectives in a gradient and hierarchical manner, enabling them to better tackle
complex challenges in bioinformatics. Using string pattern matching as an example, the paper in-
troduces the design of teaching cases and specific implementation pathways, concluding with an
evaluation of the teaching reform’s effectiveness.
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Figure 1. Problem driven teaching mode
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Figure 2. BF algorithm successfully matches characters, the i pointer and the j
pointer are moved back one position
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Figure 3. BF algorithm character matching fails, the i pointer backtracks to pos
+ 1 and the j pointer backtracks to 1
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Figure 4. KMP algorithm character matching fails, the pointer j slides to the
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Table 3. Students’ average grades and teaching evaluation results before and after the implementation of problem driven

Teaching Reform
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