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(School of Mathematical Sciences, Yangzhou University, Jiangsu Yangzhou 225002, China)

Abstract: In order to better carry out theoretical research and practical exploration of mathematical reasoning in the field of
mathematics education, it is necessary to analyze the papers on mathematical reasoning research in the two journals of the Journal
of Mathematics Education and Journal of Mathematics in the past 30 years, mainly analyzing the number of papers published in
the two journals, the citations and the topics of the papers, the research contents, the research methods, the research objects and the
source of the authors. The analysis gets the following conclusions: (1) In the past 30 years, the overall number of journal
publications in mathematical reasoning research has shown an upward trend; (2) the quality level of papers on mathematical
reasoning research in the two journals is relatively high and the depth of research in this field needs to be further improved; (3)
reasonable reasoning, geometric reasoning and mathematical core literacy are the focus and hot spots of mathematical reasoning
research, but the research on logarithm and algebra, probability and statistics, mathematical activities and other contents is
insufficient; (4) there is no uniform definition of relevant concepts and their relationships regarding mathematical reasoning; (5)
research methods are gradually diversified, and mixed research has gradually become a new feature and trend of research methods
in this field; (6) the research objects are mainly junior and senior high school students, but there is not enough attention to
preschool, primary school students, college students, teachers, etc; (7) the authors are mainly from colleges and universities; there
are few practical teachers, and the cooperation between university researchers and practical teachers is not strong.
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Verification of Fractional Schema Progression Model and Analysis of Chinese Primary School Students’ Performance
SUN Wen-juan, DING Rui
(Faculty of Education, Northeast Normal University, Jilin Changchun, 130024 China)

Abstract: Fraction has always been a difficult point in primary school students’ mathematics learning. Based on the advanced
theory of fractional schema, a testing tool of students’ learning progression on fractional schema is developed. The results of
RASCH modeling shows that this tool has good reliability and validity, and the investigation of 402 primary school students of
Year 6, who are using the mathematics textbooks of Beijing Normal University and the People’s Education Edition, reveals that
Chinese students’ actual development of fraction is basically the same as the learning progression model of fractional schema, but
there are some differences between actual and expected development on two stages: iterative fractional schema and distributing
fractional schema. And students using PEP mathematics textbooks perform better than those using BNUP textbooks in some
fractional schema stages. According to the above conclusions, two suggestions are proposed to help students to deeply understand
the measurement meaning of fraction. The first is to design the operational game activities to promote students’ development of
fractional schema. The second is to use suitable representations to express the measurement meaning of fraction and computational
process.

Key words: fractional schemes; learning progression; RASCH modeling
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The Division of the Level of Mathematical Understanding
LI Chun-lei*-2, YU Feng-lai®
(1. Faculty of Education, Beijing Normal University, Beijing 100875, China;
2. Liang Xiang High School Affiliated to Beijing Normal University, Beijing 102488, China;
3. Yanzhuang Street Central Junior Middle School of Ju County, Shandong Rizhao 276535, China)

Abstract: Based on the interpretation of the connotation of classical mathematical understanding and the division of existing
understanding levels, students’ mathematical understanding is divided into four levels: instrumental understanding, relational
understanding, creative understanding and cultural understanding. Taking the mean value inequality as a typical case, this paper
interprets the connotation and manifestation of students’ various levels of mathematical understanding in detail. The value of the
level of instrumental understanding cannot be ignored. The level of students' individual mathematical understanding is developing
and changing, and the level of students’ mutual mathematical understanding is different. Within the scope of the ability, students
are encourage to pursue in-depth learning, to achieve the level of “relational understanding”. Students are encouraged to
self-construct knowledge and to achieve the “creative understanding” level; they are encouraged to be nurtured in history and
culture, aesthetic taste and humanistic care, so as to reach the level of “cultural understanding”.

Key words: mathematical understanding; instrumental understanding; relational understanding; creative understanding; cultural
understanding
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