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ABSTRACT

With the rapid development of social digitization and artificial intelligence, education is
facing a far-reaching change towards digital transformation. Deep learning is an important
way for students to form core mathematical literacy and an important research area in
mathematics education, which has received extensive attention from the academic community.
A large number of studies have confirmed that dynamic mathematics system represented by
NetPad has a positive impact on mathematics education. However, the application of dynamic
mathematics system is still dominated by teachers' demonstration, students' engagement in the
classroom is inactive, and students' motivation is not effectively stimulated, thus making it
difficult for students to achieve deep learning. Therefore, how to reconstruct classroom
teaching by deeply integrating dynamic mathematics system to promote students' deep
learning needs to be further researched.

Based on the related theories of deep learning, deep teaching and motivation, this paper
utilizes research methods such as literature research, quasi-experimental research and
interviewing, and focuses on the core issue of "deep teaching of secondary school
mathematics based on NetPad", aiming at providing references to the theoretical research and
teaching practice of deep teaching of secondary school mathematics. The main research work
includes:

(1) Constructing the secondary school mathematics deep teaching model N-ARCS. It
summarizes characteristics of deep learning of secondary school mathematics, determines
four principles for constructing a teaching model, and constructs a model for deep teaching of
secondary school mathematics, called N-ARCS, by integrating the characteristics of NetPad
and the ARCS motivational strategies. This model consists of NetPad support layer, ARCS
strategy layer, and deep teaching activity layer, in which the deep teaching activity layer
contains six sections: interesting introduction, example explanation, group inquiry, sharing
and clarification, and problem solving. This model emphasizes the developing nature of
classroom teaching and focuses on the creation of inquiry-based and interactive classroom
contexts, which can effectively stimulate students' motivation to learn and promote students'

deep learning.
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(2) Conducting a deep teaching experiment in secondary school mathematics based on
the N-ARCS model. Based on the quasi-experimental research method, 88 first-year students
from a middle school in Guangzhou are selected as the experimental subjects, divided into
experimental class (43 students) and control class (45 students), and the experimental class
adopts the deep teaching method based on the N-ARCS model, while the control class adopts
the traditional teaching method. The experiment takes "the investigation and extension
application of the sum of interior angles of polygons" as the theme, and designs teaching
cases and activities. The R-LPQ-2F Learning Process Questionnaire is used to assess students'
motivation and learning style, and the Knowledge Points Test is used in the pre-test and
post-test to examine students' learning performance and evaluate the development of students'
thinking.

(3) Analyzing the results of the deep teaching experiment to verify the validity of the
N-ARCS model. The questionnaire data indicates that students in the experimental class had
significantly higher levels of deep motivation and were more inclined to adopt deep learning
methods in their learning. The data from the pre- and post-tests of the knowledge points show
that the students in the experimental class performed better from the pre-test with a lower
mean total score than the control class to the post-test, in which the score of the topic of
extended abstract structure was significantly higher. This suggests that deep teaching based on
the N-ARCS model can be more effective in improving the motivation level of middle school
students, developing their higher-order thinking, and promoting their deep learning, which

verifies the effectiveness of the N-ARCS model.
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FET B R B R R 2 IR 5 AR A, BoA A B B o AR # kA
IR, AT I X T 22 B AR N T E— 2D 4 o B O 2 IR SR B 2 7 S
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MBS E AR

2.3.2 ARCS ZhH &0

19 140 80 4R, Keller H#ZHEH T ARCS BT S M CHENE, 248 44y Bl 5e5)
U RISERG BE4T T R E M BRI L 5508k, a5 /R, mifEH e 4 ARCS
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