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Abstract

With the deepening of curriculum reform, "core literacy" has attracted much attention in
the field of education, and the development of core literacy requires mathematical problem
solving.In the process of solving, students flexibly apply the knowledge and skills they have
learned, and then form good thinking habits and values.But math problem solving is a
complex learning, and too high cognitive load will make students unable to understand and
master the knowledge.Researchers focus on the cognitive load in mathematical problem
solving mainly in the aspects of optimizing teaching design, strategy training and exploring
the influencing factors of cognitive load.This study focuses on the application of primary
function in junior middle school mathematics, designs problem solving samples according to
multimedia learning principles, changes the presentation mode, and explores three issues
through empirical research: different designs (improved sample material and original sample
material) and different types of students (high, medium and low level) in the application of
primary function:

(1) Does it have an interactive effect on students' memory test scores?

(2) Does it have an interactive effect on student transfer test scores?

(3) Is there a significant difference in students' perception of cognitive load?

In order to solve the problem, first of all, multimedia learning theory is taken as the
theoretical basis, and materials are designed according to the theoretical basis, and the concept
of multimedia teaching materials is summarized by consulting literature, analyzing the
effectiveness of multimedia teaching materials design, and sorting out the related research of
primary function teaching.Then, the two learning materials were implemented in two classes
of Grade three of a middle school in Cangzhou City. After the implementation, the cognitive
load perception of students was investigated in the form of questionnaire, the learning effect
was tested in the form of test paper, and the obtained data was analyzed by SPSS software.

On the whole, the sample material design based on multimedia learning theory is

effective in improving students' learning effect and regulating cognitive load.The conclusions
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are as follows: (1) There is no significant interaction between material design and student type
on memory test performance.lt shows that the influence of material design on learners'
memory performance is not significantly different due to different learning levels.However,
the memory performance of the experimental class was significantly higher than that of the
control class under different material design, indicating that the improved sample material
design can enable students to clarify key information, guide attention and prevent attention
distraction in the learning process.(2) There is no significant interaction between material
design and student type on transfer test scores.It shows that the influence of material design
on learners' transfer performance is not significantly different due to the different learning
level of learners.However, the transfer performance of the experimental class is higher than
that of the control class, which indicates that the improved sample material design is
conducive to the construction and automation of the schema, and thus improves the learning
efficiency and quality.(3) Material design and student type have no significant interaction on
cognitive load perception, but material design has a significant difference on students'
cognitive load perception.The intrinsic and extrinsic cognitive loads of the experimental class
were significantly lower than those of the control class.It is worth noting that the intrinsic
cognitive load of the superior students after the improved sample material teaching is higher
than that of the control class.It is suggested that visually deconstructing the logic of
mathematical knowledge and conducting appropriate visual steps can reduce the burden of
students' working memory and help them to extract and understand knowledge.However, for
eugenic students, because they have certain advantages in knowledge extraction, analysis and
processing, they have little impact when changing the presentation of knowledge, and even
"professional knowledge reversal" occurs.Finally, according to the research results of this

paper, the corresponding suggestions for the design of sample materials are put forward.

Key Words: Multimedia learning Mathematics problem solving Multimedia sample

materials
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