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Abstract

The New Curriculum Standard requires teachers to pay attention to students' conceptual learning and
promote the formation of students' scientific concepts. In the practical teaching process, students often
develop misconceptions differing from scientific concepts due to cognitive biases or mental frameworks.
The presence of these misconceptions affects students' cognitive understanding of scientific concepts,
subsequently influencing the construction of major concepts in biology. The scaffolding teaching strategy,
by constructing a "scaffold" of knowledge within students' zones of proximal development, facilitates
cognitive conflicts between newly acquired knowledge and pre-existing experiences. This approach
enhances students' cognitive levels, thereby promoting the transformation of misconceptions and assisting
students in constructing a scientific conceptual framework. Therefore, scaffolding teaching is a potential
way to transform students' misconceptions and help students form scientific concepts. However, at present,
there are relatively few studies on the application of scaffolding teaching to misconceptions transformation,
and the methods for diagnosing the effectiveness of concept transformation are limited. Therefore, this
study can test the practical significance of scaffolding teaching in concept transformation and further enrich
the relevant theoretical research on concept transformation.

First, this study investigated the students' misconceptions in the module of Neuroregulation and the
status quo of teachers' misconception transformation teaching. Subsequently, a three-tier measurement
questionnaire for the "Neural Regulation" module was developed to probe into students' existing
misconceptions, distinguishing between high-frequency and low-frequency misconceptions. Following this,
a questionnaire survey method was used to investigate the current state of teachers' efforts in teaching
misconception transformation. It was found that while most teachers had some understanding of
misconceptions, there was a lack of systematic research on strategies for transforming misconceptions.
Based on the above survey, the study analyzed the causes of misconceptions: (1) the abstract nature of the
learning content made it challenging for students to comprehend, (2) students' poor learning attitudes
resulted in a lack of understanding of concepts, (3) students tended to interpret concepts literally, leading to
a phenomenon of "jumping to conclusions," and (4) students misunderstood concepts by placing them in
incorrect categories.

Next, the scaffold types, teaching principles, and teaching steps of scaffolded instruction were
analyzed. Based on this, two instructional cases, "Structural Basis of Neural Regulation" and "Generation
and Conduction of Nerve Impulses," were designed. Finally, teaching practice is carried out based on
design teaching cases. In a high school in Shihezi City, Class 2 and Class 5 of Senior two, which have the
same level of misconceptions, are selected for teaching practice. Class 2 (experimental class) adopts
scaffolding teaching mode, and class 5 (control class) adopts conventional teaching mode, and the teaching

effect is evaluated by the results of concept tests before and after each class. The results show that: after



teaching practice, there is a significant difference between the experimental class and the control class, and
the experimental class has a better effect on the transformation of the misconceptions, indicating that
scaffolding teaching is better than conventional teaching in the transformation of students' myth concept.
After teaching practice, the following teaching strategies are put forward: (1) Establish appropriate
scaffolding in the teaching process; (2) carry out independent exploration and collaborative learning
sequence successively; (3) the guidance of teachers cannot be ignored on the basis of independent
exploration; and (4) highlight the diversification of effect evaluation.

This study shows that scaffolding teaching can effectively change students' misconceptions and
improve students' cognitive ability. The research has enriched the diagnostic and transformative studies of
misconceptions in high school biology in China, providing frontline biology educators with valuable
strategic references for assisting students in the transformation of misconceptions.

Key words: Scaffolded instruction; Misconceptions; Concept transformation; High school biology.
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