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Welcome Message

Dear Colleagues,

It is our great pleasure to invite you to participate in the Third International Symposium
on Mathematics Education organized by the Asian Centre for Mathematics Education
(ACME), East China Normal University (ECNU), or the Third ACME International
Symposium, to be held from 9" to 12" November, 2023.

The theme of this symposium is “Reform and Development of Contemporary
Mathematics Education: Issues and Challenges”. It includes contributions in various
areas concerning mathematics education. The symposium is also supported by the
Shanghai “Nurturing Character and Developing People” School Mathematics
Education Research Base (ECNU) and the Shanghai Key Laboratory of Core

Mathematics and Mathematical Practice as co-organizers.

The first and second ACME International Symposium were successfully held in 2018
and 2019, respectively, and highly commended. The Third ACME International
Symposium is committed to maintaining a level of excellence. We are glad to see that
more than 300 participants from all over the world, including six continents and over
20 countries/regions, will meet in the symposium to share ideas and discuss issues
concerning mathematics education in Shanghai, contributing to the advancement of

mathematics education and education in China, Asia and the world.

On behalf of the organizer, co-organizers and all the organization team members of the
symposium, we extend our warm welcome to the guests, friends and participants to the
symposium! We hope each and every one of you will have a happy and fruitful time at
the beautiful Minhang campus of ECNU and in Shanghai, one of the most dynamic and

charming cities in the world, during the symposium!
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Lianghuo Fan
Chair, International Programme Committee
Distinguished Professor/East China Normal University

Director, Asian Centre for Mathematics Education, ECNU

Celia Hoyles
Chair, International Programme Committee
Dame, Professor/University College London, UK

First Recipient, Hans Freudenthal Medal (2004)

Zhi Jia
Chair, Local Organization Committee
Associate Professor/East China Normal University

Chair, Board of the School of Mathematical Sciences, ECNU
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International Programme Committee (IPC)

Chair:

Lianghuo Fan (Distinguished Professor/East China Normal University, China; Director of
Asian Centre for Mathematics Education)

Celia Hoyles (Dame, Professor/University College London, UK; First Recipient of the Hans
Freudenthal Medal in 2004)

Honorary Chair:
Lingyuan Gu (Honorary Professor/East China Normal University, China; Founder of the
“Shanghai Qingpu” Teaching Reform Experiment)

Member:

Jiansheng Bao (Professor/East China Normal University, China; Deputy Director of Asian
Centre for Mathematics Education)

Jinfa Cai (Kathleen and David Hollowell Professor/The University of Delaware, USA,
Former Editor-in-Chief of Journal for Research in Mathematics Education)

Yufeng Guo (Professor/Beijing Normal University, China; Recipient of the First Zhang
Dianzhou Award in Mathematics Education)

Frederick Leung (Chair Professor and Kintoy Professor/The University of Hong Kong,
China (Hong Kong); President of the International Commission on Mathematical
Instruction)

Changhong Lv (Professor/East China Normal University, China; Dean of the School of
Mathematical Sciences)

Chunxia Qi (Professor/Beijing Normal University, China; Deputy Director of the Institute of
Curriculum and Teaching of Beijing Normal University)

Alan Schoenfeld (Elizabeth and Edward Conner Professor/The University of California-
Berkeley, USA; Recipient of the 2011 Felix Klein Award)

Gert Schubring (Professor/The Universidade Federal do Rio de Janeiro, Brazil; Recipient of
the 2019 Hans Freudenthal Medal)

Wee Tiong Seah (Professor/The University of Melbourne, Australia; Associate Editor of
Mathematics Education Research Journal)

Yoshinori Shimizu (Professor/The University of Tsukuba, Japan; President of Japan Society
of Mathematics Education)

Shengli Tan (Professor/East China Normal University, China; Deputy Director of Asian
Centre for Mathematics Education)

Catherine P. Vistro-Yu (Professor/Ateneo de Manila University, Philippines; Associate
Editor of Asian Journal for Mathematics Education)
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Jianpan Wang (Professor/East China Normal University, China; Chair of the International
Advisory Board of Asian Centre for Mathematics Education);

Bin Xiong (Professor/East China Normal University, China; Director of Shanghai Key
Laboratory of Core Mathematics and Mathematical Practice)

Binyan Xu (Professor/East China Normal University, China; Deputy Director of Asian Centre
for Mathematics Education)

Secretary:
Shuhui Li (Lecturer/East China Normal University, China; Mingyuan Chenhui Scholar)
Na Li (Post-doc Research Fellow/ACME, East China Normal University, China)

Local Organizing Committee (LOC)

Chair:
Zhi Jia (Chair, Board of the School of Mathematical Sciences, ECNU)

Member:

Siyuan Cao, Jing Cheng, Danfeng Ding, Lianghuo Fan, Ailiang Fang, Na Li, Shuhui
Li, Li Luo, Pan Liu, Di Liu, Xiaoli Lu, Yingkang Wu, Youyi Wu, Futuan Yu, Qi Yang,
Fenghua Zhang, Guangchao Zhang, Hongyan Zhang, Yan Zhu

Secretary:
Fenghua Zhang, Guangchao Zhang

Note: All LOC members are faculty/staff members of the School of Mathematical
Sciences, College of Teacher Education and School of Computer Science and
Technology, East China Normal University.
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General Information for Participants

Welcome to the Third ACME Symposium. We will spare no effort to offer you a high-

quality service. Please read the following information carefully:

I. Time & Venue of the Symposium Activities

Registration

Dates: 8 November 2023 (For those who join the school visit) & 9 November 2023

Venue: Home of Students (Campus Centre), East China Normal University, 500
Dongchuan Road, Minhang District, Shanghai, China

School Visit

Time: 9 November 2023

School to visit: Wellington College International Shanghai; Shanghai Huayao Baoshan
Experimental School; You Ai Experimental Middle School Affiliated to Minhang

Education Institute; Shanghai Yangjing-Juyuan Experimental School

Symposium
Time: 9to 12 November 2023
Venue: ECNU Minhang Campus: Campus Centre C & Teaching Building No. 2.

Il. General Guidelines

1. Please go to the venues in time, wearing your conference badge;

2. When you are in the symposium venues, please set your mobile to mute or vibration
mode, or turn it off;

3. Please DO NOT videotape in the venue without the permission from the Symposium
organizers;

4. During the symposium, please take good care of your personal safety and belongings.
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I11. Time & Venue for Dining
Participants dine on the third floor of Xiayu Canteen with given coupons, except for
the lunch on 11 November on the first floor of Dongri Canteen with given coupons.

Lunch/Dinner time:

Date | 8 Nov. | 9 Nov. 10 Nov. 11 Nov. 12 Nov.
Lunch / / 12:15-13:15 12:00-13:00 11:30-12:30
Dinner 17:30-18:30 17:00-18:00 /

1V. Contact

When needed, please call ZHANG Fenghua at +8618621800506 or LI Na at

+8618818272441, email to acmeconf@math.ecnu.edu.cn, or ask a volunteer, wearing

a conference badge with a yellow lanyard.

V. Medical Service
1. Shanghai Minhang TCM-integrated Hospital
Address: 155 Jianchuan Road, Minhang District, Shanghai
Office hour: 07:30-20:30
Emergency Call phone number: +86(021)64502371
2. Shanghai Fifth People’s Hospital, Fudan University
Address: 128 Ruili Road, Minhang District, Shanghai
Office hour: Except for Chinese Medicine Department and Dermatology
Department, all departments’ emergency offices are open for 24 hours.

Emergency Call phone number: +86(021)64308151

V1. Symposium Websites

ACME website: http://acme.ecnu.edu.cn

The Third ACME Symposium website:

https://math.ecnu.edu.cn/academia/acme2023/en/index.html
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W HE

Symposium Schedule
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12:00
12:30

13:00 RE & HERAL

13:30 13:00-14:00

FAriiE—
14:00 TSG1(1), 3(1), 4(2), 4(2), 5(2), XEHEE
7(1); THH1 & 2(1) 14:00-15:00
13:30-15:00 Jeremy Hodgen#t 4%
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Overall Schedule

8 November 9 November 10 November 11 November 12 November Time
Wednesday Thursday Friday Saturday Sunday (UTC+8)
8:00
$:30 Plenary Lecture 3 Plenary Lecture 6 $:30
8:30-9:30 8:30-9:30
- L n Prof. Yufeng Guo Prof. Trena Wilkerson
: A Chair: Dr. Di Li Chair: Dr. Shuli Li :
9:00 0:00-10-00 (i ) (! i) 9:00
9:30 Prof. Susanne Prediger 9:30
: (Chair: Prof. Chunxia Qi) Loy L :
9:30-10:30
Dr. Yan Zhu Plenary Lecture 7
10:00 (Chair: Dr. Xiaoli Lu) 10:00-11:00 10:00
Prof. Frederick K. S. Leung
10:30 (Chair: Prof. Binyan Xiy) 10:30

Plenary Lecture 2

Panel Discussion

10:30-11:30 10:50-12:00
11:00 ol Telalit iyl Moderator: Prof. Lianghuo Fan 11:00
' (Chair: Ida Ah Chee Mok) Panelist :

Prof. Jonei Cerqueira Barbosa,
Prof. Martin Dyke,

Prof. Anjum Halai, Dr. Moneoang Leshota,
Prof. Frederick K. S. Leung,
Exhibition Prof. Wee Tiong Seah,
11:30-12:15 Prof. Trena Wilkerson

11:30 11:30

12:00 12:00

12:30 12:30

13:00 13:00

Exhibition & New Book Release
13:00-14:00

13:30 13:30

Parallel Session 1 for
TSG1(1), 3(1), 4(1), 4(2), 5(1), Plenary Lecture 5
7(1); Workshop 1 & 2(1) 14:00-15:00
13:30-15:00 Prof. Jeremy Hodgen
(Chair: Dr. Yingkang Wu)

14:00 14:00

14:30 14:30

15:00 15:00

15:30 15:30

Parallel Session 2 for Parallel Session 3 for

TSG1(2), 2(1), 3(2), 4(3), 4(4),| TSG1(3), 2(2), 3(3) & 6, 4(5), 4(6), 5(2);
7(2); Workshop 3 ‘Workshop 2(2)

15:30-17:00 15:30-17:00

16:00 16:00

16:30 16:30

17:00 17:00

17:30 17:30

18:00 18:00

*Supporting schools: Wellington College International Shanghai; Shanghai Huayao Baoshan Experimental School: You Ai Experimental Middle School Affiliated to
Minhang Education Institute; Shanghai Yangjing-Juynan Experimental School.
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& HifE Daily Schedule

11 A 10 H E#F 10 November Friday

8:00-8:30

M & B Registration & Exhibition
T 452 5¢ C X Location: Home of Students (Campus Centre) C

8:30-9:00

FFHEER, Opening Ceremony
FEEE EFEN A
TR FEMER ERITTEKRSE) Chair: Prof. Guodong Zhou (East China Normal University)
Mo 2242 55 C IXIR /T Location: Lecture Hall, Home of Students (Campus Centre) C

9:00-10:00

K445 1 Plenary Lecture 1
Bridging Language for Developing Conceptual Understanding: A Research Journey
ELEET URBRSER—— Bt A NiE
& AN: Susanne Prediger #i## (FE[E 2455 E Tk K% Speaker: Prof. Susanne Prediger (TU Dortmund University,
Germany)
TR BEEHIE LIRS Chair: Prof. Chunxia Qi (Beijing Normal University)
R #4258 C XIR#A /T Location: Lecture Hall, Home of Students (Campus Centre) C

10:00-10:30

KRB & IR & JEM Break & Networking & Exhibition
T 452 5¢ C X Location: Home of Students (Campus Centre) C

10:30-11:30

K445 2 Plenary Lecture 2

Studying the Cultural Aspect of Japanese Mathematics Teaching and Learning from a Perspective of the Anthropological
Theory of the Didactic

MBI A AT O AR B S E RSB E
#|EAN: Takeshi Miyakawa #d# ( HASFFEH K2%) Speaker: Prof. Takeshi Miyakawa (Waseda University, Japan)
FEREA: EEZEIEEE (FBKF)  Chair: Dr. Ida Ah Chee Mok (The University of Hong Kong)
T A2 58 C XIR#A /T Location: Lecture Hall, Home of Students (Campus Centre) C

11:30-12:15

Y Exhibition
T BIfT44E 2 52 C X Location: Home of Students (Campus Centre) C

12:15-13:30

‘F4 Lunch
HET: BERTT (EREsE) =# Location: Third floor, Xiayu Canteen
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11 H 10 H EH#F 10 November Friday
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Ml #4409 il #4406
W 11
A Visual-Dialogic Approach: 4 4-1
Professional Development for JINEE Y s B e A 4
Preservice Mathematics Teachers & 3-1 Sz DIcHBRIHREY
in China Opportunities and Constraints W
Ying Zhang?, Jieting Xin?, Zixiang in Digital Textbook Tasks N gnn. Eared
Yu?, Yu Liu®, Wenjun Zhao*, Na Dubravka Glasnovi¢ Gracin® HH Eﬁiqﬂ’ 1':"‘L““ B
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11 A 10H E#F 10 November Friday

Building

TSG3(1): Mathematics curriculum Workshop 1
TSG1(1): Mathematics teacher and textbooks - ir:
education ;n)d professional development Chair: Dr. Marc van Zanten TSG‘!(I): Mathematics classroom Dr,(\:/r\]lzli;;ing
) 0 . g teaching, learning and assessment
Chair: Dr. Dubravka Glasnovié¢ Gracin (Netherlands Institute for Chair: Dr. Jine Chen Zhang
(University of Zagreb, Croatia) Curriculum Development (East Chin.a N ('mmgl Univegrsity) (Shanghai
Dr. Qiaoping Zhang SLO/Freudenthal Institute, Utrecht L. Normal
(The Education University of Hong University) Prog. Welmlp Hsy University)
Kong) Dr. Fangchun Zhu (Plr?g ong University) Location: Room
Location: Room 409, No. 2 Teaching (Shanghai Jiangiao University) L(’C“;’(’”}i 3001’;” ‘_’Ifj 0, No. 2 431, No. 2
Building Location: Room 406, No. 2 Teaching cacing Surding T;jfg::g

Presentation 1-1

A Visual-Dialogic Approach:
Professional Development for Preservice
Mathematics Teachers in China
Ying Zhang!, Jieting Xin!, Zixiang Yu?, Yu
Liu’, Wenjun Zhao*, Na Li’, Gaowei Chen'!
(1. The University of Hong Kong; 2. The

University of Edinburgh; 3. Southwest
University; 4. Sichuan Normal University;
5. Central China Normal University)

Presentation 3-1
Opportunities and Constraints in
Digital Textbook Tasks
Dubravka Glasnovié¢ Gracin'

(1. University of Zagreb, Croatia)

Presentation 4-1
Design and Practice of
Interdisciplinary Comprehensive
Teaching for Primary School
Mathematics: Taking “The Story
of Sunshadow” as an Example
Yue Zhang', Chunying Wang?,
Lijie Lv !, Ningzhong Shi'
(1. Northeast Normal University; 2.
Primary School Affiliated to
Northeast Normal University)

13:30-
15:00

Presentation 1-2
The Relationship between Pre-Service
Mathematics Teachers’ Opportinuties to
Learn and Professional Knowledge
Jun Deng!, Xinrong Yang'
(1. Southwest University)

Presentation 3-2
The Study of the Consistency of
Concept of Numbers and the
Consistency of Operation of
Numbers in Primary Schools
Mathematics
Li Zhao', Ningzhong Shi?
(1. Changchun Normal University; 2.
Northeast Normal University)

Presentation 4-2
Classroom Practice Based on the
Consistency of “Teaching,
Learning, and Evaluation” from
the Perspective of Reverse
Instructional Design
Danni Chen'

(1. Ningbo University)

Presentation 1-3

A Study on the Relationship between

Primary School Teachers' Mathematics
Teaching Knowledge Levels and
Classroom Questioning Behaviors

Nanbao Yu', Yaxin Fei?, Lianchun Dong?

(1. Pu’er No.1 Middle School; 2. Minzu

University of China)

Presentation 3-3
How Are Non-Textual Elements
(Ntes) Designed in Chinese
Secondary School Curriculum? An
Investigation of Mathematics
Textbooks
Lingzhu Li', Na Li', Qiuyu Chen',
Lianghuo Fan'2*coresponding author
(1. East China Normal University;
2.University of Southampton)

Presentation 4-3
Based on the City, towards the
Country: Exploration on the
Practice of Teaching Large Units
of Mathematics in Junior Middle
School by Using Chapter
Beginning Class
Chengyun Xing', Yuanyun Chen?
(1. The Institute of Education
Sciences of Binzhou; 2. Xindian
Middle School)

Presentation 1-4
Developing Preservice Teacher Noticing
within the Context of Mathematical
Modelling: A Video-Based Intervention
Study
Siyu Zuo!, Chunxia Qi!

(1. Beijing Normal University)

Presentation 3-4
Competencies Oriented Curriculum

Reform and Its Enlightenment:
Based on the Latest Mathematics
Curriculum Standards Issued by

China, Australia, Canada, and

Ireland
Piao Jiang', Weizhong Zhang'
(1. Zhejiang Normal University)

Presentation 4-4
The Elementary School
Mathematics Classroom Teaching
for Developing Student Agency:
Perspectives from Expert
Teachers
Jialei Cheng', Xingfeng Huang'
(1. Shanghai Normal University)

Mathematics
in Singapore:
Problems in
Real-World
Context
David Ng Wei
Min®
(1. TP
Education)
13:30-14:30

Presentation 1-5
The Generation Path of Pedagogical
Content Knowledge for Mathematics
Teachers from the Perspective of Lesson
Study

Haoyu Zhang', Lulu Yu'
(1. Nanjing Normal University)

Presentation 1-6
The Influence of the History of
Mathematics on the Knowledge of
Content and Teaching (KCT) of
Primary School Mathematics Teachers
Zhuochen Li'

(1. Yangzhou University)

Presentation 3-5

Evaluation of the Tasks in Shanghai
High School New Mathematics

Textbook

Jing Cheng', Fangchun Zhu?, Yisu

Wang', Chunyu Ji!, Mengshu Chen?,

Mengjiao Zhu*, Lianghuo Fan'

corresponding author
(1. East China Normal University; 2.
Shanghai Jian Qiao University; 3.
Anging Municipal Bureau of
Statistics; 4. Suzhou Industrial Park
Xinghai Experimental High School)

Presentation 4-5
Research on the Development
Stages of Elementary Students’
Functional Thinking Based on
Cluster Analysis
Xixi Deng', Rui Ding'
(1. Northeast Normal University)

Presentation 4-6
Overall Teaching Design and
Practice of Quadratic Function
Unit for Deep Learning
Xiangyu Han'

(1. Shanghai Normal University)

15:00-

15:30

Break & Networking

N
-

Note: The names of presenters are underlined.
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13:30-
15:00

TSG4(2): Mathematics classroom
teaching, learning and assessment
Chair: Dr. Jing Cheng
(East China Normal University)
Prof. Weimin Hsu
(Pingdong University)
Location: Room 414, No. 2
Teaching Building

TSG5(1): Comparative and
international studies in
mathematics education

Chair: Dr. Dyana Wijayanti
(East China Normal University)
Dr. Xiaoyan Zhao
(Nanjing Normal University)
Location: Room 418, No. 2 Teaching
Building

TSG7(1): Other research areas
related to mathematics education
Chair: Dr. Ariel Lindorff
(University of Oxford, UK)

Dr. Da Zhou
(Northeast Normal University)
Location: Room 420, No. 2 Teaching
Building

Workshop 2(1)
Chair: Jiali Tang
(East China
Normal
University)
Location: Room
H401, No. 2
Teaching Building

Presentation 4-7
Mind Mapping Assists Integrate
Traditional Teaching Ideas into
Primary School Mathematics
Teaching
Lu Sun'
(1. Huangshan University)

Presentation 5-1
A Systematic Review on the
Application of Instrumentation
Theory in Mathematics Education
Research
Qi Tan', Zhigiang Yuan?
(1. East China Normal University; 2.
Hunan Normal University)

Presentation 7-1
Thirty Years of Research on

Mathematics Education in China
(1993-2022): Statistics and Analysis
Based on Doctoral Dissertations in

Mathematics Education in China

(Mainland)
Weiyuan Fan', Wenbin Xu'
(1. Nanjing Normal University)

Presentation 4-8
Study on Design and Practice of
Micro-project Leaning of
Mathematics of Primary School
LiMing Tang'
(1. Shenzhen Primary School)

Presentation 5-2
Practice and Characteristics of
Mathematical Olympiads from an
International Perspective
Jinhua Chen"?, Yijie He"2, Zhenhua
Luo"?

(1. East China Normal University; 2
Shanghai Key Laboratory of Pure
Mathematics and Mathematical
Practice)

Presentation 7-2
Characteristics Analysis of
Students’ Individual Mathematical
Modeling Process
Yu Fu!, Xiangdong Yang', Binyan Xu'
(1. East China Normal University)

Presentation 4-9
Research on the Practice of High
School Mathematics Teaching
Focusing on Students’ Questions

Fengwen Yang'
(1. Beijing No. 4 High School)

Presentation 5-3
An Exploration on the Cultural
Attribute of Chinese and Japanese
Mathematics Textbooks from the
Perspective of Peirce Semiotics:
Based on the Comparison Study on
the Domain of Functions and
Equations in the Level of Junior
High School
Zhihui Chen', Zhuojun Chen'
(1. South China Normal University)

Presentation 4-10
Exploring Math Major Students’
Reading Comprehension Ability

of Proofs: Taking the Cauchy
Generalized Mean Value
Theorem as an Example
Bo Wang'
(1. Northeast Normal University)

Presentation 5-4
A Comparative Study on the
Compilation of Counting Units in
Primary Mathematics Textbooks in
China and Japan: Takes the
Textbooks of the PEP Edition and
the Qilin Guan Edition as Examples
Xiaoshuang Feng!, Yanling Wang'
(1. Northeast Normal University)

Presentation 7-3
An Empirical Study of General
Educational Values of Chinese
Elementary School Students and Its
Teaching Implications
Yan Li!, Yunying Yang?, Wee Tiong
Seah?

(1. Sichuan Normal University; 2.

South China Normal University; 3.
The University of Melbourne)

Presentation 4-11
Teacher-Student Discourse in
Chinese Primary Mathematics
Classrooms: A Study of Eight
Exemplary Lessons across Three
Decades
Dongchen Zhao', Kun Xiang?,
Lianghuo Fan??

(1. Harbin Normal University; 2.
University of Southampton; 3. East
China Normal University)

Presentation 5-5
Reasoning and Proof in
Mathematics Textbooks: Taking
Equation Content in Chinese and
Finnish Mathematics Textbooks as
an Example
Yu Fu!, Jiayao Wang?

Presentation 4-12
Cultivating Students'
Mathematical Creative Thinking
Ability in Inquiry-Based
Classroom
Yanhui Xu'

(1. Wenzhou University)

(1. Nanjing University of Information
Science and Technology; 2. Beijing
Normal University)

Presentation 7-4
An In-depth Problem Solving Study
of Categorical Discussion: Taking a
Problem on Sequence of Numbers
as an Example
Qian Liu!
(1. South China Normal University)

The Active Role
of Casio
Calculators in
Mathematics
Teaching and
Learning
Suhua Lin*
(1. CASIO
(CHINA) CO.,
LTD.)
13:30-14:00

15:00-
15:30

Break & Networking

|H
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The Third ACME Symposium on Mathematics Education

TSG3(2): Mathematics curriculum and

textbooks

15:30-
17:00

11 A 10 H E#F 10 November Friday

TSG2(1): ICT and mathematics

Chair: Dr. Marc van Zanten

TSG1(2): Mathematics teacher
education and professional development
Chair: Dr. Dubravka Glasnovi¢ Gracin
(University of Zagreb, Croatia)

Dr. Qiaoping Zhang
(The Education University of Hong

Kong)

Location: Room 409, No. 2 Teaching
Building

education
Chair: Prof. Meixia Ding
(Temple University, USA)

Prof. Mailizar
(Universitas Syiah Kuala, Indonesia)
Location: Room H401, No. 2 Teaching
Building

Presentation 2-1

Development SLO/Freudenthal Institute,

(Netherlands Institute for Curriculum

Utrecht University)

Dr. Fangchun Zhu
(Shanghai Jiangiao University)
Location: Room 406, No. 2 Teaching

Building
Presentation 3-6

A Systematic Review of Research Study

in the Area of Indonesian Mathematics

Textbooks

Presentation 1-7
Comparing Competency-Oriented
Student Activities between Expert and
Novice Teachers in China: Insights from
an Epistemic Network Analysis (ENA)

Haili Liang!, Jiannan Du'

(1. Beijing Normal University)

A Review of the Research on the
Functions of Digital Mathematics
Textbooks

Min Jin'?

(1. East China Normal University; 2.
Nanjing Jianye Teacher Development
Center)

Dyana Wijayanti'?, Muhammad

Taqiyuddin®

(1. East China Normal University; 2.
Universitas Islam Sultan Agung; 3.

University of Auckland)

Presentation 3-7

Presentation 1-8

An Empirical Study on the Development

of Pre-Service Mathematics Teachers’

Competency in Using Information and

Communication Technology: The Case

of Use of Interactive Whiteboard

Yi Qiang!, Lianghuo Fan?

(1. School of Teacher Education, Jiujiang

University; 2. East China Normal
University )

Presentation 2-2
Facilitating Math

Teaching through Artificial Intelligence

Generated Contents (AIGC)

Kaiyao Duan'

(1. Chongqing BI Academy)

Presentation 2-3

The Localization of Project-based
Learning: Design and Implementation
of Math Project-based Learning Unit in
Junior High School in China
Ruisi Li!, Chunxia Qi’
(1. Beijing Normal University)

Presentation 3-8
Research on the Setting of Mathematics
History and Mathematics Culture in

Presentation 1-9

A Mixed Method Study
Guanhua Chen', Ida Ah Chee Mok!
(1. The University of Hong Kong)

Reconstruction of Mathematics Teacher
Identity in Education Reforms in China:

Leveraging Excel for High School
Mathematics: A Novel Approach to
Integrating Technology and
Mathematics Education
Huansen Jian'?

Escola Sun Wah)
Presentation 2-4
Predicting Secondary School

(1. East China Normal University; 2.

Mathematics Textbooks from the

Perspective of Core Literacy
Xiaoxuan Liu'

(1. Ningbo University)

Presentation 3-9
Integration of Examples and Exercises
in Mathematics Textbooks: Analysis of

Presentation 1-10

Teaching?
Dandan Sun'

How does HPM Lesson Study Affect
Teachers' Conceptions of Mathematics

(1. Shandong Normal University)

Structural Equation Modeling

Liping Xiang?

Mathematics Teachers’ Digital Teaching
Behavior Using Partial Least Squares

Xin Tang', Zhigiang Yuan', Xi Deng,
(1. Hunan Normal University; 2. Yuelu
District Teacher Development Center)

the Content of “Function” in the Junior
High School Textbook Based on the
Zhejiang Education Publishing House

Haocan Sheng', Jingbin Zhang'
(1. Capital Normal University)

Presentation 1-11

Study

Yingkang Wu!

Promoting Preservice Mathematics
Teachers and Teacher Educator’s
Professional Learning through Lesson

(1. East China Normal University)

Presentation 2-5

Long',Ziqing He',Haomei Chen
Liang'

Presentation 1-12

Factors Influencing Elementary
Mathematics Teachers’ AI Adoption

Wenmin Zhao',Minggian Yuan',Peixian
! Jintao

(1. Guangdong University of

Presentation 3-10
Compilation of Fraction and Decimal
Content in Primary School
Mathematics Teaching Material:
Comparison and Enlightenment
Sidi Xu', Ningzhong Shi!
(1. Northeast Normal University)

Construction of Evaluation Index of
Pedagogical Content Knowledge (PCK) Education)
in Spatial Vector of Senior Mathematics

Teachers
Lulu Yu', Haoyu Zhang'
(1. Nanjing Normal University)
17:00- Dinner
18:00 Location: Third floor, Xiayu Canteen

N
N
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TSG4(3): Mathematics
classroom teaching, learning
and assessment
Chair: Dr. Jing Cheng
(East China Normal
University)

Prof. Weimin Hsu
(Pingdong University)
Location: Room 410, No. 2
Teaching Building

classroom teaching, learning

TSG4(4): Mathematics

and assessment
Chair: Dr. Jing Cheng
(East China Normal
University)

Prof. Weimin Hsu
(Pingdong University)
Location: Room 414, No. 2
Teaching Building

related to mathematics education

TSG7(2): Other research areas

Chair: Dr. Ariel Lindorff
(University of Oxford, UK)
Dr. Da Zhou
(Northeast Normal University)
Location: Room 420, No. 2
Teaching Building

Chair: Dr. Na Li

Normal University)
Location: Room

Teaching Building

Workshop 3

(East China

431, No. 2

Presentation 4-13

An Explorative Study of
Improving the Problem-posing
Ability of Junior High School
Students by Applying the
“What-If-Not” Strategy
Xiaoyan Zhao!, Xiaoxiao Jia'
(1. Nanjing Normal University)

Chain Teaching in High School

Presentation 4-19
The Research of Question

Mathematics under the
Background of the “Three
New”

Hua Wang'

(1. Zhejiang Tongxiang
Education Bureau)

Presentation 7-5

Practice and Reflection on the
Development of Origami

Mathematical Curriculum in

Secondary School

Min Jin'?, Xing Ji!
(1. Shanghai Experimental School,;
2. East China Normal University)

15:30-
17:00

Presentation 4-14
Instructional Design and
Implementation of DoPBL

Lessons Aimed at
Mathematical Creativity in

High School: Taking

“Leonardo Da Vinci in the
Function World” for Instance

Extension Courses on Teaching

Presentation 4-20
Exploration of Mathematics

Practice under the STEAM
Education Concept
Qianhui Zhao'?, Weizhong
Zhang?

(1. East China Normal

ol
(1 E%ga%omal University; 2. Zhejiang Normal (1. Jimei University)
. University) University)

Presentation 7-6
Review and Inspiration of
International Math Anxiety
Research in Recent Ten Years: A
Visual Analysis Based on
CiteSpace
Yanhong Liu', Xin Zheng'

Presentation 4-15
Research on the Current
Situation and Strategies of The
Mathematical Learning Plan

Guidance Model
Qiang Li', Shihu Lv!
(1. Northwest Normal

University)

Assessment Research Based on

Presentation 4-21

PISA Test and Mathematics
Core Literacy Assessment
Framework

Jingyue Xu'
(1. Shanghai Normal University)

Presentation 4-16

Research on the Design

Features and Performance of

Mathematics Scaffolding Based

on Learning Trajectory

Yanzhi Wang'

(1. Shandong University of
Technology)

Presentation 4-22
Construction and Practice of
the SNAS Teaching Model to
Promote the Positive Emotion
of Middle School Students in

Mathematics Learning
Xuan Zheng', Jun Ren?
(1. Ningbo Jiangbei District
Education Bureau; 2. Zhejiang
Normal University)

Presentation 7-7
Development and Validation of
Mathematical Higher-Order
Thinking Scale for High School
Students
Yimin Ning', Binyan Xu!

(1. East China Normal University)

Presentation 4-17
Teacher Perceptions of
Mathematical Modelling in
Junior High Schools
Zhipeng Ren', Ah Chee Ida
MOK!

(1. The University of Hong
Kong)

Presentation 4-23
Mathematics Teaching Based
on Learning Trajectory:
Theoretical Foundations,

Conceptual Analysis, and

Framework Design

Xue Yang', Jiayi Miu', Chunli

Zhang'

(1. Beijing Normal University)

Presentation 7-8
Observing Mathematics
Teaching; Tools and Tensions

Presentation 4-18
Developing Algebraic
Reasoning Ability for Junior
High School Students
Shucai Chen'
(1. Anhui Normal University
Affiliated Cuiwen Middle
School)

Presentation 4-24
Mathematics Teaching under
the Intelligent Learning System
Yuexing Zheng'

(1. Shanghai Huayao Baoshan
Experimental School)

Ariel Lindorff!
(1. University of Oxford)

The “NetPad”
Empowers the
Digitalization of
Mathematics
Education: New
Tools, Resources,
and Applications
for
Internet+Dynamic
Mathematics
Chenyun Yang',
Hao Guan',
Guannan Wu?
(1. Jingzhong
Institute of
Dynamic
Mathematics;
2. Tongxiang
Puyuan Tongxing
School)
15:30-17:00

17:00-
18:00

Dinner

Location: Third floor, Xiayu Canteen

N
®
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8:00-8:30

M & BB Registration & Exhibition
Hh s 52452 5¢C X Location: Home of Students (Campus Centre) C

8:30-9:30

K& 3 Plenary Lecture 3
Reflections on the Mathematics Integrity and Unit Teaching Research
PR DA R BT R S B
WEN: FEBEEIR ALRUTTE k%) Speaker: Prof. Yufeng Guo (Beijing Normal University)
FHEN: M EIEEE (EARIFTEASE)  Chair: Dr. Di Liu (East China Normal University)
Hhps: 242 5¢C IXIR7 /T Location: Lecture Hall, Home of Students (Campus Centre) C

9:30-10:30

K& 4 Plenary Lecture 4
Gender Equity in Chinese Mathematics Education

HHEBEHE PSS
WEAN: RERERZ (ERIFTEKS) Speaker: Dr. Yan Zhu (East China Normal University)
TR BNFIRIEER (AT A% Chair: Dr. Xiaoli Lu (East China Normal University)
Mo 242 5¢C IXFR# /T Location: Lecture Hall, Home of Students (Campus Centre) C

10:30-10:50

HE & AP & B Break & Networking & Exhibition
M. 22442 5¢ C X Location: Home of Students (Campus Centre) C

10:50-12:00

K& [E £+ Panel Discussion
Theme: Issues and Challenges in Contemporary Mathematics Education Research and Development
Tl SREEHEETRAERRPRHES S
ERFA: WRASBIZ (EBRINIEKY) Moderator: Prof. Lianghuo Fan (East China Normal University)
P& A: Jonei Cerqueira Barbosa ##% (75 EARFTEER K2
Martin Dyke #(3%# (FE R 280k , Anjum Halai #3% (EEGTHET A
LA EEAZ RATWE/RA K , Moneoang Leshota =+ (FglEEL#IFRFIT K22
BERHEZ (FHAE) , Trena Wilkerson 38 (EE MHIA%)
Discussant: Prof. Jonei Cerqueira Barbosa (Federal University of Bahia, Brazil),

Prof. Martin Dyke (University of Southampton, UK), Prof. Anjum Halai (Aga Khan University, Pakistan),
Prof. Wee Tiong Seah (The University of Melbourne, Australia), Dr. Moneoang Leshota (University of Pretoria, South Africa),
Prof. Frederick K. S. Leung (The University of Hong Kong), Prof. Trena Wilkerson (Baylor University, USA)
Hhpg: 42 5¢C XFR# /T Location: Lecture Hall, Home of Students (Campus Centre) C

12:00-13:00

44 Lunch
5. & H/7—# Location: First floor, Dongri Canteen

13:00-14:00

J&% Exhibition
MG 242 5¢ C X Location: Home of Students (Campus Centre) C

¥ E BRI R A4S New Book Release (13:15-13:45)
T 42 5¢C IXFR#A /T Location: Lecture Hall, Home of Students (Campus Centre) C

14:00-15:00

K&HR45 5 Plenary Lecture 5
Mathematics Reform in England: Lessons, and Challenges, for the Future
REBFHE: LRBFARRRIPER
4 N: Jeremy Hodgen #3% (ZEEAGRY:26%) Speaker: Prof. Jeremy Hodgen (University College London, UK)
WEFRFA: RAERAEE ERITIEKS) Chair: Dr. Yingkang Wu (East China Normal University)
Hosl: 22425 C IXIRA/T Location: Lecture Hall, Home of Students (Campus Centre) C
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TSG1(3): HEHITHEE 5%

TSG3(3): FHFWRREMERBAMABIE
/% Marc van Zanten 18+
(faf Z VAR FF AT SRl SR 5 B 3 /R

RE TSG2(2): EAREHEHEWME WEFFT
FfF: Dubravka Glasnovié Gracin FRE: TREHR T
Bk €% CGEERERE C M2
(522 b T B S A K %) Mailizar 4% TSG6: A FEHERT
kAP (ENFE RV Syiah Kuala K2%) XRE: TRREER
CEHHE R Mol —H#HA0L (IR K E)
M #4009 fe it
(M KH)
Kk —# 406
& 1-13*, 355 2.6
PN S A H bR S 80T . o . % 3-11
Bk A A AR Bt | AR EET AR itk B TR S ACE ST
R PR, VPR —— AT AL
BB RS 2 = ; : vk

(L REEMEMRLR AR 2. R5EH

(L. WALV R A%)

(1. Hﬁﬂﬂiﬁiﬁi) 2. EH YR B A )
s 1-14 i 2-7 & 3-12
BEERENERFIA: MTH | SEEAREPZIUAEEPRRE | Actualization of Legal Core Goals for Mathematics
) Il 5 21 BT I BUT ST H IR—FT 21 L P ERES in the Netherlands
180- ) gL EATL AR HI5 Marc van Zanten*2
1700 1o i Ao 2. RO BRI P (L. T2 RRTFRTI: 2. ORI k2 S b
WA 3 PRRHKTAEN) (L IRIFHR ) D)
i 1-15 R 2-8 & 6-1
AT ReAI T B 2 5 M FeMBZEHE P IS SEET 223 I 7753 b SR S A B R it B i —— 1 5
FAE TR HT R: 3IH. iR BHEMER BIE TR
FHRMR L FEAEDR Y Mgt AERLL FEEY! EEREL 42 BHEE!?
(1. FEXIFTE2=R) (1. HHLIYE K ) Q. JERURYERSE; 2. s B LK)
B 1-16
TEFE A BRIL R Ak sh B E BT
HEHERI RSP R AR IR
i3
B L, ﬁiﬁ 2 TR i 2-9 i 6-2
(@ LT 2 oy | BTFATRNARE TR | AR EARA DB R B er
Sk, 8 WA A B& IR ) —— U AR 5
= SR S Lot A
ET“%{W'—?{?’E”M% R (L. WHLIMYE K A7) (1. MK
T F IR E
RAEER Y #HMF!?
(1. _B¥ImYEKEE)
17:00- Wi
18:00 MG BT (EREE) =
BUEE R
18:00- TR
21:00

R ERIMAE T F X EFAR/T CERE5350 &)
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TSG1(3): Mathematics teacher
education and professional
development
Chair: Dr. Dubravka Glasnovi¢ Gracin
(University of Zagreb, Croatia)
Dr. Qiaoping Zhang
(The Education University of Hong

Kong)

Location: Room 409, No. 2 Teaching
Building

TSG2(2): ICT and mathematics
education
Chair: Prof. Meixia Ding
(Temple University, USA)

Prof. Mailizar
(Universitas Syiah Kuala, Indonesia)
Location: Room H401, No. 2 Teaching
Building

TSG3(3): Mathematics curriculum and
textbooks
Chair: Dr. Marc van Zanten
(Netherlands Institute for Curriculum
Development SLO/Freudenthal Institute, Utrecht
University)
Dr. Fangchun Zhu
(Shanghai Jiangiao University)

TSG6: Equity in mathematics education
Chair: Prof. Junbin Fang
(Wenzhou University)

Dr. Haode Zuo
(Yangzhou University)

Location: Room 406, No. 2 Teaching Building

Presentation 1-13
Linking Mathematics Teachers’
Student-Oriented Goals to Their
Teaching Emotions: The Mediation
of Personal Achievement Goals
Zheng Jiang', Fengjuan Hu?
(1. Shanghai Normal University; 2.
Capital Normal University)

Presentation 2-6
Can Using Al to Solve Problems
Alleviate Math Anxiety? Research
Based on SOR Perspective
Jihe Chen', Yanying Xu?
(1. Dongguan Hanlin Experimental
School; 2. Dongguan New Century
School)

Presentation 3-11
A Case Study of High School Mathematics
Teachers’ Usage of Textbooks: Take 2019
People’s Education Press Version as an Example

Runbing Yang!
(1. Zhejiang Normal University)

Presentation 1-14
A New Perspective on Mathematics
Classroom Observation: A
Comparative Study of Novice and
Experienced Teachers’ Noticing

Qiaoping Zhang', Xiaoping Wang?,

Presentation 2-7
The Integration of Information
Technology in Middle School
Geometry Teaching

Presentation 3-12
Actualization of Legal Core Goals for
Mathematics in the Netherlands
Marc van Zanten'?

(1. Netherlands Institute for Curriculum

15:30- Hange Yun® Yanan Xu', Dandan Sun' : .
17:00 (1.The Education University of Hong (1. Shandong Normal University) DeVelopmen[thSL(?l,t %J Freudinthal Institute,
Kong; 2.Wuhan City Polytechnic; fec ik )
3.Xi’an Eurasia University)
Presentation 1-15 Informatl;;flszﬁfiatclzl:nzr;inica tion Presentation 6-1
Analysis of Digital Transformation . ) The Impact of Learning Pressure on
Technology in Mathematics . 5 q
Paths for Secondary School E Yo q o Disadvantaged Students’ Mathematical
3 5 ducation in Africa: Motivations, s .
Mathematics Teachers in the Challenses. Initiatives and Resilience: The Regulatory Role of Gender
Perspective of Artificial Intelligence Ign ’lica e Jiayao Wang!, Yu Fu?, Chunxia Qi'
Maodong Tian', Zaigiang Ku', Lei Ye' Huilin Zhsl Hengjun Tang" (1. Beijing Normal University; 2. Nanjing
(1. Huanggang Normal University) (14L. et Wl Uintee) University of Information Science and Technology)
Presentation 1-16
Reflections in Design Capacity of
Mathematics Teacher Educators in
a Cross-Cultural Practice of
Community
. : . 2
Aingteng Huang , > q
Xingfen HIiliar}n gi(;n%]m Huang Presentation 6-2
O St Irzlofmal lilgniversity' 5 Presentation 2-9 Social Media as a Catalyst for Fostering
Mi d dlfTN St v 3’ ’ Exploration of Rural Mathematics Mathematical Identity among Undergraduate
N . . . L Teaching Practice Based on Netpad Ethnic Minority Students in China: A Path
orwegian University of Science and Guannan Wu'. Heneiun Tang! Analvsis
Technology) Ty gjun 1ang : ysis q
Presentation 1-17 (1. Zhejiang Normal University) Haode Zuo', Zhiwei Liu
Developing the Pedagogical Design (Ol Ve tom Uitz sl)
Capacity of Mathematics Teachers
from the Perspective of “Teacher-
Resource”
Jiawen Zhu', Xingfeng Huang'
(1. Shanghai Normal University)
17:00- Dinner
18:00 Location: Third floor, Xiayu Canteen
Mathematical Drama
1281 %% The Starry Sky of Pythagoras

Location: Concert Hall, East China Normal University Zizhu Education Park (350 Zifeng Road)
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15:30-
17:00

TSeA®): BmEmERRy | OO &f‘%ﬁﬂiﬂﬂz
R e L
(ﬂgzﬁyﬂ]“ﬂlj(?) (i'}é‘zj:yﬂﬁﬁj(’"’)

PRI AR bR
(BRRRAL) BB
Hir: —#410 M. —#p414

TSG5(2): HBAMEREEHE
EJ%: Dyana Wijayanti 18+
(HEARIMYE R )
AR L
(R RUTYE RS
Mg —#HA18

TS 2(2)
ERSPN
(BT R
)
M. —#H431

FERKTHERE)
NBEH
fix
(. BB AREE K
JEHT TLBE)
15:30-16:15

17:00- L

18:00 W BT (ERIE) =
s R

18:00- JrE# e R

21:00

Wi BEFITALEEE X &5 4/T (KR 350 £
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TSG4(5): Mathematics classroom TSG4(6): Mathematics classroom TSG5(2): Equity in mathematics Workshop 2(2)
teaching, learning and assessment teaching, learning and assessment education Chair: Prof.
Chair: Dr. Jing Cheng Chair: Dr. Jing Cheng Chair: Dr. Dyana Wijayanti Zhangtao Xu

(East China Normal University) (East China Normal University) (East China Normal University) (Central China

Prof. Weimin Hsu
(Pingdong University)
Location: Room 410, No. 2 Teaching
Building

Prof. Weimin Hsu
(Pingdong University)
Location: Room 414, No. 2 Teaching
Building

Dr. Xiaoyan Zhao
(Nanjing Normal University)
Location: Room 418, No. 2 Teaching
Building

Normal University)
Location: Room
431, No. 2 Teaching
Building

Presentation 4-25
The Characteristics of the Knowledge
Structure of Year 6 Students on
"Measurement of Graphs': Using
Concept Map as an Evaluation Tool

Yanling Wang!, Jintao Yan?, Xiaoshuang

Feng!
(1. Northeast Normal University; 2.
Lianyuan Street Primary School in
Wauxi, Jiangsu Province)

Presentation 4-30
The Effect of Teaching Mode
Focusing on the Cultivation Of
Mathematical Reasoning on Middle
School Students’ Mathematical
Reasoning Competency
Xin Zheng'
(1. Jimei University)

Presentation 5-6
Research on Emotions of
Mathematics Teachers from an
International Perspective:
Theoretical Basis, Research Design
and Research Results: A Scoping
Review of Forty-four Empirical
Researches
Su Han', Haozhe Jiang?, Peiyao Lei?,
Wenging Kong'

(1. East China Normal University; 2.
Zhejiang University; 3. Chengdu
Education Research Institute)

Presentation 4-26
Design of Mathematics Classroom
Problem Context Focusing on Core
Competencies
Zhiyu Wang'?, Weizhong Zhang'
(1. Taizhou Lugiao Middle School; 2.
Zhejiang Normal University)

Presentation 4-31
Playing Math Projects Together in
Informal Learning Spaces
Min Jin!?, Xing Ji!
(1. Shanghai Experimental School; 2.
East China Normal University)

Presentation 5-7

US and Chinese Elementary

Teachers’ Noticing of Cross-

Cultural Mathematics Videos
Meixia Ding!, Xiaobao Li?, Monica L.

Manfredonia®, Wenda Luo*
(1. Temple University; 2. Widener

University; 3. Columbia University; 4.

The Active Role of

15:30- i
17:00 Shanghai Quanggqi Academy) Ci?lsll\(,)l aCt;lec;Latti(c):s
Presentation 4-27 Presentation 4-32 Presentation 5-8 Teaching and
Exploring the Effectiveness of Drafting an Elementary The Relationship between Reading Learning
Listening Card Trick in Enhancing Mathematics Literacy Evaluation Literacy and Mathematics Min Qi'
Mathematical Modelling Instrument: Taking the Evaluation Performance: (1. Shanghai
Competencies of Grade 11 Students: | Scale of Geometric Intuition Ability | Insights from Multilevel Modeling Pudong Institute of
An Innovative Teaching Design and as an Example Analysis of PISA Data Education
Implementation Liming Tang' Xiangxiang Chen', Ida Ah Chee Mok? Department
Huansen Jian'? (1. Shenzhen Primary School) (1. Singapore International School (Retired from here))
(1. East China Normal University, 2. (Hong Kong); 2. The University of 15:30-16:15
Escola Sun Wah) Hong Kong)
Presentation 4-28 Presentation 4-33 Presentation 5-9
Reflections on Strengthening the A New Validation Framework of A Comparative Study of Cognitive
Teaching of Ruler-and-compass Developing Assessment Instruments Demands of Mathematical Tasks in
construction in Junior High School Based on Mathematical Core Online-Video Lessons Between
Mathematics Competencies China and England
Chengyun Xing' Da Zhou!' Yunji Zhang', Xingfeng Huang!
(1. The Institute of Education Sciences (1. Northeast Normal University) (1. Shanghai Normal University)
of Binzhou)
Presentation 4-29 Presentation 4-34 Presentation 5-10
The Types of Mathematics Problems, The Effect of Problems and Challenges of Learning
Teachers’ Questioning, and Feedback on Interdisciplinary Transformation of Figures in a
Mathematical Discourses Problem-Solving in High School Cross-Cultural Context: A Study
Wei-Min Hsu' Mathematics Classrooms Based on Students’ Performance of
(1. Pingtung University) Yanbin Zhang', Zheng Jiang', 4-lesson Worksheets in Tanzania
Mengfan Qian' Xumai Lin'?
(1. Shanghai Normal University) (1. East China Normal University; 2.
Shanghai Jincai Experimental Middle
School)
17:00- Dinner
18:00 Location: Third floor, Xiayu Canteen
Mathematical Drama
18:00-
21-00 The Starry Sky of Pythagoras

Location: Concert Hall, East China Normal University Zizhu Education Park (350 Zifeng Road)
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8:00-8:30

M & B Registration & Exhibition
i 452 5¢ C X Location: Home of Students (Campus Centre) C

08:30-09:30

K&k 6 Plenary Lecture 6
Mathematics Education: Recent Work in Connecting Research and Classroom Practice Related to the Teaching and
Learning of Mathematics in the United States
BEEE: BRREEHRFBFI SRR IS TIE
W& N Trena Wilkerson 3% (E[E N# k%) Speaker: Prof. Trena Wilkerson (Baylor University, USA)
WETERA: ZEEM A+ BRI A2 Chair: Dr. Shuhui Li (East China Normal University)
Mk 42 58 C IXIRA /T Location: Lecture Hall, Home of Students (Campus Centre) C

09:30-10:00

KRB & IR & JEM Break & Networking & Exhibition
HET: 452 5¢ C X Location: Home of Students (Campus Centre) C

10:00-11:00

K&k 7 Plenary Lecture 7
What Mathematics Should Mathematics Teachers Know?
BFBOMRLZ T R LB ?
WA RERFEE (FiKY) Speaker: Prof. Frederick K. S. Leung (The University of Hong Kong)
TR Bz (EZRIHTE R Chair: Prof. Binyan Xu (East China Normal University)
R #4258 C XIR#A /T Location: Lecture Hall, Home of Students (Campus Centre) C

11:00-11:30

PI#R, Closing Ceremony
T BRI
FEEEA: KR ERITE KD Chair: Ms. Fenghua Zhang (East China Normal University)
T A2 58 C XIR#A /T Location: Lecture Hall, Home of Students (Campus Centre) C

11:30-12:30

48 Lunch
g BRYT (ERTEs) =# Location: Third floor, Xiayu Canteen

|i
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REMEAEIT

(Plenary Speakers)

FEIEHIR

AEHTIITE R %

it R mIK R B A AR

) :' Prof. Yufeng GUO

s ] Professor, Beijing Normal University, China

| Winner of the First ZHANG Dianzhou Award in
Mathematics Education in 2021

R, JLTE RS EOER b . BUE T R 2T, T E S
VR LM 2 S IR AL SOT AR T RN B LR R,
R 14 BEREMEREKRERASAERSER, B 12, PR Rl
SRR LR, WA ERCE LR E TR A LR T,

FHFERE R REHRBEHE R (2021 F) | LRI K S E
FEHINR (2017 4F) . EHFM LR FAN (2014 ) F. HiZAR
BE BB s B (ARBO M9, 0 W EH 3R 2021 4 a4 E
MW GERZE I FrEE%. ih i 7E Tsukuba journal of educational study in
mathematics. ZDM — Mathematics Education., American Journal of Educational
Research. (B ) « (RE-ZM-Z0%) . CPEZEFEFPD) « btk
FEARP A SRR« (R HE AR (FEREER) o (RS
i) (PEZERD) S EEEARYITIR RS ARIRTC 80 i, ML, &%,
Z9EF 13 8.

FRHSX BT TR T B AR S B . B m LB, B 2007 4
TGRS, WRFEREAT |+ 2R T BRI ARF LRI 7T, 1% TAE
MIEZE T : WEE BRI AT, RIE e S e MR 3
PASH 2z AR BRI, i, FE R T e A b, B E PEAR A & ST R R
T B2 ) FEZ A B DA SRR BB HE SR, DL R R HAZAE SR 45 T b/ B
A SO T AR S R R R SR R E .
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Sb, ZER—ESINPIF SRR M IR NG S, R T € I 9
ERITIPEAL v

Yufeng Guo is a Professor at Beijing Normal University, China. She is currently a
director of the Chinese Mathematical Society, a standing director of the Basic
Education Branch of the Chinese Society of Statistical Education, a member of the
Mathematics Subcommittee for Degree Evaluation at Beijing Normal University, a
member of the International Organization Committee of the 14th International
Congress on Mathematical Education, a review expert of the 12th and 13th "Su Buging
Prize for Mathematics Education”, and a former deputy director of the Basic Education
Committee of the Chinese Mathematical Society. She was awarded the first ZAHNG
Dianzhou Mathematics Education Award in 2021, the Tongding Young Teacher Award
of Beijing Normal University in 2017, and the National Excellent Instructor of
Education Master's degree in 2014. She is currently the Editor-in-Chief of the sub-
volume textbook of the High School Mathematics Textbook (Version A) of the People's
Education Press. She has published over 80 academic research papers in journals, such
as Tsukuba Journal of Math-education, ZDM-Mathematics Education, AJER, Journal
of Educational Studies (in Chinese), Curriculum, Teaching Material and Method (in
Chinese), Journal of the Chinese Society of Education (in Chinese), Journal of Peking
University (Philosophy and Social Sciences) (in Chinese), Journal of Mathematics
Education (in Chinese), Educational Science Research (in Chinese), Science-
Technology & Publication (in Chinese), Journal of China Examinations (in Chinese),
and has independently authored, co-authored and co-edited 13 works. Her research
interests cover mathematics courses and textbooks, and mathematics educational
psychology. She has been conducting research on students' basic mathematical activity
experience for more than ten years. In addition, she has accumulated a considerable
amount of experience in the research and writing of middle and high school
mathematics textbooks.
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Jeremy HODGEN #(#%

JEAE TR B AT - B %

- REHEHEYS (BSLM) BT

y . Prof. Jeremy HODGEN

Professor, University College London, UK

Former Chair, British Society for the Learning of
Mathematics

Jeremy Hodgen is a Professor of Mathematics Education at the IOE, UCL’s Faculty
of Education and Society, University College London, and Guest Professor at the
Norwegian University of Science and Technology (NTNU). He has led numerous
research projects include an investigation of low attainment in mathematics at Key
Stage 3, effective ways of teaching algebra and multiplicative reasoning, how best to
group students, the evaluation of several large-scale randomised controlled trials and
several reviews of effective ways to teach mathematics. He has published widely on
mathematics teaching and learning, teacher education, assessment, international
comparisons and standards over time. His Nuffield Foundation funded reports
examining participation in post-16 mathematics have been highly influential on UK
government policy.

He has been a member of the Royal Society’s Advisory Committee on Mathematics
Education (ACME) and Chair of the British Society for the Learning of Mathematics
(BSLM), is currently a member of ACME’s Post-16 Contact Group and is a member of
the Joint Mathematical Council of the UK’s Working Group on Digital Technology.
He edited the international journal, Research in Mathematics Education, from 2011
until 2018. He is currently a member of the Expert Advisory Group advising the UK
Prime Minister on extending the study of mathematics to age 18. Prior to his academic
career, he taught mathematics in primary and secondary schools in London.

H S R

Jeremy Hodgen #2210 AR ¥ B E S SRS HE #IZ, i
PR RS (NTNUD IR RER . 3R TR 2O, B4 KS3 4
AR RO A2, ACECRIRVEHE I (A CBE T VR IR T, W] S bk 2
AT A B, X 2 TR R BEATL ARG (VTS 2 T0O0 T U 20



o
5

) RIS LM B A hoO B = R AR 2
-/ The Third ACME Symposium on Mathematics Education

TIER A . AERCAHE . FUNHE . VG E PR LU BORIAR #E55 J7 1 &
RYKENE, PHPFEREEESTINIRE RE 7 16 £Ja%4 (Post-16)
BeeZ2 5500, ik oL BBUR B 2E 1T IR KFEIA .

Hodgen #i4% 25 H 2 X F 2B FHE WM Z 712 (ACME) Jt o1 Fl1 9% [E 4
FHEHS (BSLM) EJF, HETHIEIE ACME 1 16 % J5 3 8 B4 /N H B A Al
JeFHB PR TAF AR SR A I E SR 0. i\ 2011 4E5) 2018 £ —H{H(EH
FriHF] Research in Mathematics Education [ =E % . BRI FATIGE A 209
21 18 %5 1 H (1) 9% B 5 AH Lo K i i) ZH B 0 o At ¥ PEAR S N S B e

FRCEYNE S N IE S od

[ i m & R T

Prof. Frederick K. S. LEUNG

Professor, The University of Hong Kong, China (Hong
Kong)

President of the International Commission on Mathematical

Instruction

Frederick K. S. Leung, BBS, Chair Professor and Kintoy Professor in Mathematics
Education at the University of Hong Kong, is Chairman of the Board of the Faculty of
Education in the University. He was Dean of the Faculty of Education from 1996 to
2002, and Dean of the Graduate School between 2019 and 2021. Professor Leung’s
major research interests are in the comparison of mathematics education in different
countries, and in the influence of different cultures on teaching and learning. He is the
national project manager for Hong Kong in OECD’s Programme for International
Student Assessment (PISA), and was principal investigator of the Hong Kong
component of the Trends in International Mathematics and Science Study (TIMSS),
TIMSS Video Study, and Learner’s Perspective Study (LPS). Professor Leung publishes
widely in the field of mathematics education, and was one of the editors for the Second
International Handbook on Mathematics Education and the Third International
Handbook on Mathematics Education published by Springer. He was also international
consultant for a number of World Bank, UNESCO and United Nations Development
Programme (UNDP) projects in education. Professor Leung was appointed a Senior
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Fulbright Scholar in 2003, and was awarded the prestigious Hans Freudenthal Medal
for 2013. He was named a Changjiang Scholar by the Ministry of Education, China in
2014, and he received the World Outstanding Chinese Award in 2015. Professor Leung
was awarded a Bronze Bauhinia Star (BBS) by the Hong Kong SAR Government in
2017 for his contributions in mathematics education, and was conferred an Honorary
membership by the International Association for the Evaluation of Academic
Achievement (IEA) in 2019. Professor Leung is currently the President of the
International Commission on Mathematical Instruction (ICMI).

H SN R

ZRR, #EHER (BBS) , HBEKFHEEE. BRESHE (¥
HE) « BBRFAFTFHEFSER, 9T 199 F% 2002 FHTEFHEKE
HEFERGA, 2019 2 2021 FHEFHERFH A AEFRE K. FREE LB
ANFE R I ECE R L, DA S 25 s . R AT &1ES
RIEHZ (OCED) KEHIZ=Afe JEPREM T E (PISA) 2 HEHLIX (1) £ 57
N, R ERECERREEA R (TIMSS) .« TIMSS FUAIHT 78 F1 22 > & W A
Wt (LPS) {EFWEHIX (M E W7t it . RARAERF B E I KK T REM
E, )G Fgn Springer HRI CEPRECHBE W ATFMD) B AN =K.
bR 7t FARAT . A E HRSCH MBS B P ki RIE (UNDP) 44—
Se 2 E T H AT E BRI . IR T 2003 EIRAR AT SRR . 2013 ARG dp
BRI 2014 FEIRER A W RPN KT EH PHEEEE . 2015 3k A £
NZe, 2017 SR AR HIAT BUX A2 A 25 9F 22 % (Bronze Bauhinia Star) . 2019
B, PHREEREE BN 2 (IEA) PFiENRE SR, B, PR
HAEE R B EZR 12 (ICMD EJE
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Takeshi MIYAKAWA #4%

H 2 L8 K 5 4%

Journal of Mathematics Teacher Education gl 3= %

Prof. Takeshi MIYAKAWA

Professor, Waseda University, Japan

Associate  Editor, Journal of Mathematics Teacher
Education

After his studies of mathematics and mathematics education at the University of
Tsukuba in Japan, Takeshi Miyakawa earned his doctorate in didactics of mathematics
from UniversitéJoseph Fourier at Grenoble, France in 2005. He spent several years as
a postdoctoral fellow in Japan (Tsukuba) and in US (Michigan), before serving as an
associate professor of mathematics education at Joetsu University of Education in Japan.
Since 2019, he hods the position of full professor at Waseda University in Tokyo.

Professor Miyakawa’s research interest is twofold: on the one hand, teaching and
learning of proof, which have been his research topic since his doctoral studies; on the
other hand, mathematics teacher knowledge and its learning in teachers’ collective
work such as lesson studies in Japan. His research often adopts the international
comparative perspective to elucidate cultural aspects of mathematics education.

Professor Miyakawa’s contributions extend beyond the national context. He has been
actively involved in a variety of international scientific activities of mathematics
education research: The editorial or advisory board members of international journals
such as Educational Studies in Mathematics, For the Learning of Mathematics, and
Journal of Mathematical Behavior; the associate editors of Journal of Mathematics
Teacher Education and Hiroshima Journal of Mathematics Education; and the
members of the international program committee (IPC) for ICME-14 and ICMI Study
25.

SR -

Takeshi Miyakawa ##3 1£ H A SR K252 B MBEE B H A, 2005 4F
FEVE E R AT R A2 R 8 SR RS2 R HeA #ra i 220, A AE H A
CHLIE) FISEE CBFERAD) JRATIE T 5T 7 BT, ARG H A LB E K%
RS A B E R . B 2019 ik, AEAEAR S A IR 22 IR HER IR 5
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Miyakawa #(I% IBEFE A PIAN 7T — D7 TR UE W B0, XAl
T Bk 7 DIOR ROBI 0 3208 53— 7 T o 20 UM R R R AR HOM SR A ih o 2
IENR A2, a0 HAS BRI 7E . Al HOBIE 70 H H R A B LU il A, DA
A HOR S R

Miyakawa ##% [Tk CAARE 7 E NVEE . MFRRZ 5 &0 E R
W7 ARG S, PHAEEBR#A ] Educational Studies in Mathematics. For the
Learning of Mathematics 11 Journal of Mathematical Behavior 4 %5 A1 7] 25 53 4>
B 51 ; Journal of Mathematics Teacher Education A1 Hiroshima Journal of
Mathematics Education [¥1&I 32 4%; LA ICME-14 F1 ICMI Study 25 1) [E Frfe /72

2 (IPC) R,

Susanne PREDIGER #(#%

T 2R3 SR A TR 3%

Educational Studies in Mathematics % %

Prof. Susanne PREDIGER

Professor, TU Dortmund University, Germany
Editor-in-Chief, Educational Studies in Mathematics

Susanne Prediger is full professor for Mathematics Education Research and PD
Research at TU Dortmund University in Germany. She is director of the newly
established DZLM, the German National Center for Mathematics Teacher Education at
IPN Leibniz Institute for Science and Mathematics Education. Since 16 years, she
investigates the role of language and has coined the term language-responsive
mathematics classrooms. She has published over 100 papers in peer-reviewed journals,
was involved in four international projects and leads several national research projects
with various research approaches, design research, randomized controlled trials, and
implementation studies. She was president of the European Society for Research in
Mathematics Education, is member of the ICMI executive committee and Co-Editor-
in-Chief of Educational Studies in Mathematics.
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Trena WILKERSON #(3%

5 [ DU R 30%

EREAFIT 2T 1

Prof. Trena WILKERSON

Professor, Baylor University, USA

Past-President, National Council of Teachers of

Mathematics

Trena Wilkerson is the immediate Past-President of the National Council of Teachers
of Mathematics (NCTM) during 2020-2022. She is also Professor of Mathematics
Education in the Department of Curriculum and Instruction in the School of Education
at Baylor University and is currently Interim Department Chair. She previously taught

high school mathematics for 18 years.

Professor Wilkerson received the Award for Excellence in Integrating Science and
Mathematics from the School Science Mathematics Association (SSMA) for her role
as Director of the GEAR UP (Gaining Early Awareness and Readiness for
Undergraduate Programs) Math Initiative funded by the U.S. Department of Education.
In 2022 as President of NCTM she participated in the 14th International Congress on
Mathematical Education -Shanghai, China and accepted the International Commission
on Mathematical Instruction Emma Castelnuovo Award for Excellence in the Practice

of Mathematics Education given to NCTM for their work in mathematics education.
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Professor Wilkerson’s research interests include mathematics education, teacher
education, algebra teacher efficacy, teaching and learning of mathematics, and
professional development. She has published extensively in several NCTM journals,
including Mathematics Teaching in the Middle School (MTMS), Mathematics Teacher,
Teaching Children Mathematics, Mathematics Teacher: Learning and Teaching PK-
12 and Journal for Research in Mathematics Education. She chaired the MTMS
Editorial Panel and previously served a three-year term on the NCTM Board of
Directors from 2014-17. She has also published in other mathematics education
research journals such as Investigations in Mathematics Learning, International
Journal for Lesson and Learning Studies, School Science Mathematics Journal, and
Electronic Journal of Research in Mathematics and Science Education.
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Wilkerson HIRHIWT AL EIEEC A2 . FUNEE . AABHUT I REER.
B FE AT L & & . Wh7E Mathematics Teaching in the Middle School
(MTMS), Mathematics Teacher, Teaching Children Mathematics, Mathematics
Teacher: Learning and Teaching PK-12 #1 Journal for Research in Mathematics
Education % NCTM T L &R T KER L. ST MTMS w1, I
T 2014-2017 F4HAE NCTM HF SR, =4, WiltfE Investigations in
Mathematics Learning, International Journal for Lesson and Learning Studies,
School Science Mathematics Journal 1 Electronic Journal of Research in Mathematics
and Science Education 254242 & W 731 b R RIS,
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Dr. Yan ZHU

Associate Professor, East China Normal University, China;
Winner of the Second ZHANG Dianzhou Award in
Mathematics Education in 2023

RFE, TEFTINS e TR SR 22, SRR I FE s TAE 24,
2R G R 2 2N 20 E 7 B ) 245 o i 55 3R 1) oK B 2 ik 4 25 % ik 5 [
FIE R R 2B A RV o, B ] <<k B2 T3 VR 2 3 Bt 9 Bk 4 5% B b VBB K2
ERE ST . BRI ATEAE A BRI . B =R & 5 P
Bopds, PRSI RS, 25 BiglshEer B ms THE. B2
#%2 5 How Chinese Learn Mathematics 1 How Chinese Teach Mathematics 2% 74
FRZNEE, IHEECE A E NS EE T ERERZ R

Yan Zhu, Ph.D. from Nanyang Technological University of Singapore, has worked in
Singapore and Hong Kong for many years and is now an associate professor at the
College of Teacher Education, East China Normal University. She was sponsored by
the CSC to visit the University of Illinois at Urbana-Champaign, and the German
“Humboldt Senior Scholar” research fund to visit the University of Hamburg for
cooperative research. Her main research areas include educational equity, international
comparative studies, measurement and evaluation of mathematics, mathematical
modelling, and mathematics curriculum and textbook research. She participated in the
writing of mathematics textbooks for middle and high schools in Shanghai. She has
been invited to participate in the writing of How Chinese Learn Mathematics, How
Chinese Teach Mathematics, etc. and she also published many papers in prestigious
research journals in mathematics education at home and abroad.
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i52= (Abstracts)

K&+ (Plenary Lectures)

A&FRE 1/Plenary Lecture 1

Bridging Language for Developing Conceptual
Understanding: A Research Journey
Susanne Prediger

TU Dortmund University, Germany
Since more than 40 years, researchers have discovered that language is crucial for
mathematics learning. But what exactly is needed for developing conceptual
understanding, and how can we develop students’ language? The talk presents research
approaches and findings from a 16 year-long journal of research on enhancing
language that led to an empirically grounded theory for language-responsive
mathematics classrooms.

XTI -

ELEES URBHSEFE — BT ARRE
Susanne Prediger
(EEZNE SRS
40 ZAER, WIRERKIE SN TH AP I B REE, (HE, KRS PR
BARTREA 4, AT A RER e AERTE TR ? A& N T —BKik 16
R TG 9RE 5 AT SRR 0, XL S 45 R TR i 138 & B SR H
PREL ) SOEF LR R

A&FRE 2/Plenary Lecture 2

Studying the Cultural Aspect of Japanese Mathematics
Teaching and Learning from a Perspective of the
Anthropological Theory of the Didactic
Takeshi Miyakawa

Waseda University, Japan
The aim of this talk is to advance understanding how we can characterize and analyze
mathematics teaching and learning in a way to elucidate the cultural specificities
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involved in a specific context of mathematics education. A theoretical reflection will be
first developed to illustrate a framework and methodology to study the cultural aspect
of mathematics teaching and learning by adopting a perspective developed within the
Anthropological Theory of the Didactic. Specifically, the concepts of didactic paradigm
and didactic model proposed within ATD will be discussed and further elaborated in
the Japanese cases to characterize mathematics teaching including the cultural
elements that are implicitly or explicitly taken into consideration when designing and
implementing mathematics lessons. This theoretical reflection will be followed by a
presentation of the international comparative study of mathematics lessons between
Switzerland and Japan, which clearly exemplifies the existence of specific didactic
paradigms and models (e.g., Japanese structured problem-solving lesson) behind the
design and implementation of mathematics lessons and their effects on shaping the
cultural specificities of mathematics lesson.

XTI -

MEFE R A H AR FHE 2R R H
Takeshi Miyakawa
H A FLAE R
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A&FRE 3/Plenary Lecture 3
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Reflections on the Mathematics Integrity and Unit Teaching
Research
Yufeng Guo

Beijing Normal University, China

Mathematics is an interconnected organic whole. The discovery of connections between
seemingly irrelevant concepts that belong to different branches of mathematics, or the
combination of different branches of mathematics to form breakthroughs in solving
important mathematics problems, has greatly promoted the progress of mathematics.
Emphasizing the integrity of mathematics in the basic education stage, including the
connection between primary and secondary school mathematics content and university
mathematics content, has increasingly become a focus of current primary and
secondary school mathematics teaching in China. This talk will look at specific
mathematics contents in primary and secondary schools and discuss the connections
between these contents, including connections between primary and secondary school-
level mathematics and university-level mathematics. In the end, it is proposed to
implement unit teaching to enhance the integrity of mathematics.

AL&FRE 4/Plenary Lecture 4

Mathematics Reform in England: Lessons, and Challenges,
for the Future
Jeremy Hodgen

University College London, UK

In England over the past 40 years there have been various large-scale national
initiatives directed at improving teaching and raising attainment in mathematics. These
include a National Curriculum, the introduction of national testing, the Primary and
Secondary National Strategies and, most recently, the ‘mastery’ initiative. Drawing on
analyses of policy and the impact of policy, this talk will consider these reforms, the
extent to which they have been successful and the lessons, and challenges, for future
reform in England and elsewhere.
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Gender Equity in Chinese Mathematics Education
Yan Zhu

East China Normal University, China
Equity in education has been a concern of almost all countries, whether developed,
transitional, or in the progress of developing. Within the field of mathematics education
research, gender was historically the initial dimension of equity researched widely, and
later served as the springboard for emphases on, or in combination with, the other
dimensions of equity. This presentation mainly introduces two studies. Study 1 aims to
study an overall role of gender on Chinese students’ mathematics attainment from a
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perspective of four social factors (i.e., socioeconomic status, school level, school types,
and school location) via a secondary analysis of PISA 2015 mathematics data from
China B-S-J-G (represented by four regions/cities). Study 2 examines the direction and
magnitude of the trend of gender differences in mathematics test of the highest level in
Chinese secondary school using the test scores of all CMO finalists from 2004 to 2023,
using Mann-Kendall trend test and meta-analysis etc. The presentation closes with
discussions on societal and educational implications about these gender disparities in
the current school system of China.

ALIRE 6/Plenary Lecture 6

Mathematics Education: Recent Work in Connecting
Research and Classroom Practice Related to the Teaching
and Learning of Mathematics in the United States
Trena Wilkerson

Baylor University, USA

Considering trends of research conducted in mathematics education in the United
States over the past 10 years, particularly related to teaching and learning of
mathematics in the K-12 classroom, it is essential that we examine the connections or
lack of connections, between research and practice, the impact of research on practice,
the impact of practice on research, and future directions of research and practice. We
will use the lens of the four recommendations related to needs in mathematics teaching
and learning as identified by the National Council of Teachers of Mathematics in the
Catalyzing Change Series (2018, 2020) to frame this session. These recommendations
include 1) broadening the purposes of mathematics; 2) creating equitable structures in
mathematics, 3) implementing equitable mathematics instruction, and 4) developing a
deep understanding of mathematics.
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A LR 7/Plenary Lecture 7

What Mathematics Should Mathematics Teachers Know?
Frederick K. S. Leung

The University of Hong Kong, China (Hong Kong)

What mathematics should mathematics teachers know is a question that has long been
a concern for teacher educators and researchers in teacher education. Since Klein
proposed the idea of Elementary Mathematics from an Advanced Standpoint in the
early 20th Century, and Shulman’s proposal of the concept of Pedagogical Content
Knowledge (PCK) in the 1980s, this issue has been extensively studied, but there is still
no consensus among scholars. Based on two research projects on teachers’
mathematical knowledge, this report analyses what mathematics teachers know and
what they should know by providing examples from different content domains and
grade levels, and on the connections between different dimensions and levels of
mathematical knowledge. The report identifies the critical importance of mathematical
content knowledge in comparison to other forms of knowledge (e.g., pedagogical
knowledge), supplementing past literature on this issue. The report concludes by
stressing the importance of teachers' reflection on mathematical knowledge.
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K2R E1PFE (Panel Discussion)

Issues and Challenges in Contemporary Mathematics
Education Research and Development

Moderator: Prof. Lianghuo Fan (East China Normal University)

Discussants:
Prof. Jonei Cerqueira Barbosa (Federal University of Bahia, Brazil)
Prof. Martin Dyke (University of Southampton, UK)
Prof. Anjum Halai (Aga Khan University, Pakistan)

Prof. Wee Tiong Seah (The University of Melbourne, Australia)
Dr. Moneoang Leshota (University of Pretoria, South Africa)
Prof. Frederick K. S. Leung (The University of Hong Kong)

Prof. Trena Wilkerson (Baylor University, USA)

In this plenary session, the panel members will discuss with the audience about key
issues and challenges concerning contemporary mathematics education research and
development, nationally in different countries and internationally across different
countries, from different perspectives and share their expertises and personal views.
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O3k 4 (Oral Communications)

TSG1: % #HIM#H BT E LW kE (Mathematics teacher

education and professional development)

7R 1-1/Presentation 1-1

A Visual-Dialogic Approach: Professional Development for
Preservice Mathematics Teachers in China

Ying Zhang?, Jieting Xin?!, Zixiang Yu?, Yu Liu®, Wenjun Zhao*,
Na Li° Gaowei Chen!
1. The University of Hong Kong
2. The University of Edinburgh
3. Southwest University
4. Sichuan Normal University
5. Central China Normal University

Student learning in mathematics lessons is significantly impacted by effective
classroom interactions. However, many preservice teachers (PSTs) tend to
communicate with students using monologic patterns because of the limited classroom
experience. The term “dynamic visualization” (DV), which describes a sequence of
interactions involving various visual representations, is another educational method
frequently employed in mathematics classes. Nevertheless, mathematics PSTs
frequently encounter technological or pedagogical challenges when incorporating
dynamic visualizations into their instruction. In response to the pressing need for
improving dialogic teaching and effective use of dynamic visualizations among
mathematics PSTs, this study proposed a video-based visual-dialogic professional
development (PD) approach. The academically productive talk (APT) framework-
based dialogic teaching, and GeoGebra-based dynamic visualizations form this
approach’s two key elements. The purpose of this study was to examine the effectiveness
of this PD approach. One PST was selected as a representative case from the ongoing
large-scale research project. Data were collected from the teacher’s lesson plans,
slides, in-class used DV, video recordings of dialogic teaching, coding tests, pre-post
surveys, formative self-reflection diary, and individual semi-structured interviews with
the teacher and her four students. The data were analyzed with a mixed method, where
qualitative content analysis took the lead. The findings demonstrated that the PD
approach effectively enhanced PSTs’ understanding of APT and capabilities for
dialogic teaching in mathematics lessons. The teacher’s self-reflection helped close the
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gap between knowing and doing; thus informing her future practices. Additionally, the
PST could selectively use DV backed by GeoGebra in her instruction to shift from
teacher-knowing to student-self-creating. A democratic teaching and learning maker
space built on this constructivist PD approach was made available to teachers and
students because of increased opportunities for participation. This study also yields
implications for future PD programs for mathematics PSTSs.

Keywords: Visual-dialogic approach; Professional development; Mathematics

preservice teachers; Dialogic teaching; Dynamic visualization
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The Relationship between Pre-Service Mathematics
Teachers’ Opportunities to Learn and Professional
Knowledge

Jun Deng?, Xinrong Yang!

1. Southwest University

How to effectively improve mathematics teachers’ professional competence has been
one of the hotspots attracted researchers’ interest in mathematics education research
community. As a key component of teacher professional competence, mathematics
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teachers’ professional knowledge plays a significant role in enhancing teaching quality
and improving students’ mathematics learning outcomes. Previous empirical studies
have indicated the significance of opportunities to learn (OTL) in shaping preservice
mathematics teachers’ (PSMTs’) professional knowledge during their preparation.
Based on this, with the use of slightly modified instruments developed in TEDS-M, the
relationship between OTL and PSMTs’ Mathematical Content Knowledge (MCK) and
Mathematical Content Knowledge (MPCK) was investigated using a sample of 584
PSMTs graduated in 2020 and 2021 from three preservice teacher training institutions
in China. The results suggest that OTL in tertiary-level mathematics and school-level
mathematics significantly impacts the development of MCK and MPCK. However, OTL
in mathematics education pedagogy, teaching methods, and school-based experiences
has less significant associations with teachers’ professional knowledge.

Keywords: OTL; Teachers’ professional knowledge; Preservice mathematics teacher
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A Study on the Relationship between Primary School
Teachers' Mathematics Teaching Knowledge Levels and
Classroom Questioning Behaviors

Nanbao Yu?, Yaxin Fei?, Lianchun Dong?
1. Pu’er No.1 Middle School

2. Minzu University of China

In order to explore the relationship between the teaching knowledge of primary school
mathematics teachers and the questioning behaviors in the classroom, 34 primary
school mathematics teachers in western China were selected as the research subjects,
and based on the mathematical knowledge for teaching (MKT) framework proposed by
Ball et al. and the assessment tools developed by Cao Yiming et al., the teaching
knowledge level of the research subjects was investigated. Based on classroom teaching
videos, the IRF framework (Initiation — Response — Follow-up) was used to encode and
analyze the classroom questioning behaviors of the research subjects. The results found
that: (1) The overall level of MKT and its two subdimensions (knowledge of content and
student (KCS), knowledge of content and teaching (KCT)) were significantly negatively
correlated with QA; (2) The overall level of MKT and its four subdimensions were not
significantly correlated with IRF-Single; (3) The overall level of MKT and its four
subdimensions were significantly positively correlated with IRF-Multiple; (4) In the
IRF-Multiple, the overall level of MKT and its four subdimensions were not
significantly correlated with the proportion of the Dominant, the overall level of MKT
and its four subdimensions were significantly positively correlated with the proportion
of the Guided, while only the subdimension common content knowledge (CCK) was
significantly negatively correlated with the proportion of the Mobilized. This study
provides reference and enlightenment for promoting the professional development of
primary mathematics teachers and teacher education and training.

Keywords: Teacher knowledge; MKT; Classroom questioning; Teacher-student
communication; IRF

£ 1-4/Presentation 1-4;

HFRET R TR BUIRE IR —HETRE




|i

) RIS LM B A hoO B = R AR 2
-/ The Third ACME Symposium on Mathematics Education

FUMEH VAL T N IR UM BB AR RE ST, DO — TR 2R 1Y
155 . B AR RN E R, XS5 #UTRIRZ ORI 2 ——— UM RIEH
Ko AWPFCRAT T I T RENLUTAE REE, ERCHEBRN TR MR RN
A2 AR —REST . A 2507 BART ZUMALE P BUEC A AR s 58 T AE 55 T
A, ARAE A FU A e AR AR O SCA BEAT UM S 4 b, Willcoxon £ 5 kA 462 14
GERETH]: AESIN 7O R R, BT HUR T RERS B 1 R R
The BARINS, EREARELE, PRTEUNEE S 2B R s 8 gE, &
RUEN Iy b, WA ST 58 25 Ak AR 2 (10 18 V8 oK RS A AT BT ST 38 (R A I
16 B AT 55 AR OR EAT HE 3 . IR 45 S WO SCRe 1T AR T30 i
B 5N B TR BT BOM S T R AT
Ko K@il BTN, #UMEE,; B0hRE; T REniReE

Developing Preservice Teacher Noticing within the Context
of Mathematical Modelling—A Video-Based Intervention
Study

Siyu Zuo?, Chunxia Qi?
1. Beijing Normal University

Teacher education should foster teachers’ competencies in teaching mathematical
modelling since it is a demanding task. Mathematical modelling requires spontaneous
reactions, which are related to the core of teachers’ competencies — teacher noticing.
The study designed a video-based course to develop these competencies in the context
of mathematical modelling. The study analysed written responses from the preservice
teachers, collected at the beginning and end of the course, to investigate their noticing
of mathematics modelling. A Wilcoxon signed-rank test of the pre-test and post-test
results revealed a noticeable improvement in their noticing competencies after
participating in the semester-long course. In particular, the preservice teachers’
topical foci shifted towards modelling thinking and pedagogy. They made significantly
more interpretive comments and used significantly more task-dimensional knowledge
for teaching mathematical modelling to make inference about events. These results
appear to support the viability of using video for this purpose.

Keywords: Mathematical modelling; Preservice teachers; Teacher education; Teacher
noticing; Video-based course
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The Generation Path of Pedagogical Content Knowledge for
Mathematics Teachers from the Perspective of Lesson Study

Haoyu Zhang?, Lulu Yu!

1. Nanjing Normal University

The deepening of research on the development of teacher professionalization has led
to a re-examination of Pedagogical Content Knowledge. As a symbol of measuring
teacher professionalization, the generation of Pedagogical Content Knowledge is of
great significance for teacher growth. According to factors such as knowledge,
behavior, and motivation that teachers must possess in the process of professional
development, three paths for generating Pedagogical Content Knowledge can be
constructed to help mathematics teachers grow: The generation path based on subject
knowledge itself aims to generate Pedagogical Content Knowledge through the
accumulation of knowledge to achieve the transformation from quantitative to
qualitative change; The generation path based on teaching practice aims to
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dynamically construct Pedagogical Content Knowledge through practical teaching
exercises; The generative path mediated by developmental motivation aims to improve
Pedagogical Content Knowledge by stimulating teachers to discover gaps and
stimulate motivation. On this basis, combined with the specific links in the lesson study,
the three generation paths were reprocessed, and it was found that the three generation
paths have the characteristics of screening, trial and error, and cooperation,
respectively. This formed a more practical path for generating Pedagogical Content
Knowledge to help mathematics teachers grow.

Keywords: PCK; Generation path; Lesson study
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The Influence of the History of Mathematics on the
Knowledge of Content and Teaching (KCT) of Primary
School Mathematics Teachers

Zhuochen Li*
1. Yangzhou University

The development of teachers’ knowledge is an important part of teachers’ professional
development. As a field of study, History and Pedagogy of Mathematics (HPM) is
concerned with the professional development of teachers. HPM Lesson Study (HPM-
LS) is a possible way to achieve teacher professional development, in which the history
of mathematics plays an important role. Mathematical Knowledge for Teaching (MKT)
framework analyzes the knowledge required for mathematical teaching, in which
Knowledge of Content and Teaching (KCT) is an important part of MKT. Using the
method of case study, this study followed the process of three primary school
mathematics teachers in carrying out HPM-LS. Through classroom observation,
interview, and analysis of teaching text materials, it explored how the contents of
mathematical historical materials in HPM-LS affected the KCT of teachers. It is found
that the history of mathematics has different influences on the development of case
teachers’ KCT in different stages, with negative influences first and then turn positive
ones. It is difficult for teachers to integrate the history of mathematics into teaching.
On the one hand, it is difficult to read. On the other hand, they do not know how to use
historical materials. After overcoming the difficulties, historical materials not only
become teaching materials, but also a reference, which has a positive impact on the
development of teachers’ KCT.

Keywords: History of mathematics; Knowledge of teachers; MKT; Knowledge of
content and teaching
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Comparing Competency-Oriented Student Activities
between Expert and Novice Teachers in China: Insights
from an Epistemic Network Analysis (ENA)

Haili Liang?, Jiannan Dut
1. Beijing Normal University

Competency-oriented student activities are an important means of reflecting teachers’
transformation from teaching fundamental knowledge to developing students’ subject
competencies in class. To examine mathematics novice—expert differences in
organizing competency-oriented activities, this study collected data from three
consecutive lessons of an expert and a novice teacher. Based on Wang et al.’s (2022)
and Qi & He’s (2019) framework, epistemic network analysis (ENA) was used to
identify the co-occurrence and structure of such students’ activities in each lesson. The
results showed statistically significant differences in the types of students’ activities
related to mathematics competency across the three lessons of the expert teacher but
not in those of the novice teacher. Students’ activities demonstrated by novice teachers
were more focused on Applying in the first lesson, Understanding in the second lesson,
and not on Transferring & Innovating in the third lesson, which is inconsistent with the
learning objectives and contradicts the cognitive developmental pattern (from lower to
higher) of Understanding-Applying-Transferring and innovating of the students. The
overall differences in ENA characteristics between these two teachers indicated that
novice teachers tended to organize competency-oriented student activities by making
connections between lower (recalling, calculating, explaining) and moderate thinking
skills (e.g., analyzing, reasoning, solving simple problems). Expert teachers, conversely,
preferred to establish connections between lower and higher cognitive skills, showing
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that they prioritize fostering students' higher thinking skills, such as critical thinking
and creative thinking skills, based on students’ competency in Understanding and
Applying. Moreover, the epistemic analysis of the consecutive lessons revealed that the
expert teacher facilitated better mathematical content and lesson connectedness by
establishing connections between competency-oriented activities following the
sequence of Understanding-Applying-Transferring and innovating. In contrast, the
novice teacher organized more mathematics activities on Understanding and Applying
without building connections with Transferring and innovating across three lessons.
Finally, the implications, limitations, and future research were discussed.

Aeywords.: Epistemic network analysis; Competency-oriented student activity; Expert
teacher; Novice teacher
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An Empirical Study on the Development of Pre-Service
Mathematics Teachers’ Competency in Using Information
and Communication Technology: The Case of Use of
Interactive Whiteboard

Yi Qiang?!, Lianghuo Fan?
1. School of Teacher Education, Jiujiang University

2. East China Normal University

As part of modern audio-visual educational technology, interactive electronic
whiteboards have been increasingly available in domestic and international classroom
teaching and received close attention from researchers. Different from previous studies
which most focused on in-service teachers’ use of interactive electronic whiteboards in
actual instructional practice, this paper reports an empirical study which focuses on
the instructional needs of pre-service mathematics teachers about the use of interactive
electronic whiteboards by carrying out the designing and implementing of a pre-service
teacher training program including instructional objectives, key curricular points and
difficulties, and teaching processes. This study collected the data through questionnaire
surveys and interviews, using qualitative research methods for data analysis. The
results revealed that it is not only necessary but also feasible to integrate interactive
electronic whiteboards into pre-service teacher education. Finally, this study also
summarizes the teaching skills improvement path of pre-service mathematics teachers
and discusses the possible advantages, problems and challenges of integrating
interactive whiteboards into pre-service teacher education.

Keywords: Interactive whiteboard curriculum; Pre-service mathematics teacher;
Empirical research; Teaching skills improvement path
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Reconstruction of Mathematics Teacher Identity in
Education Reforms in China: A Mixed Method Study

Guanhua Chen*, Ida Ah Chee Mok
1. The University of Hong Kong

Education reforms, often formulated at upper administrative levels, are implemented
by teachers with limited involvement in the policy-making process. This gap between
policy formulation and implementation can lead to a passive attitude among teachers,
hindering the realization of educational goals. This study explores how mathematics
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teachers in China reconstruct their teacher identity in response to education reforms,
shedding light on their perspectives on new policies that necessitate changes in their
daily teaching practices. The study is grounded in the concept of teacher identity, which
posits that the development of teacher identity is influenced by personal beliefs, social
interactions, and cultural context. To explore identity reconstruction and its influencing
factors, a mixed-method approach was employed. Quantitative data were collected
through questionnaires completed by over 100 mathematics teachers in Guangdong,
China. The quantitative data were analyzed using exploratory factor analysis (EFA), T-
tests, correlation analysis, and regression analysis. Qualitative data were gathered
through individual semi-structured interviews with eight mathematics teachers in the
same area. The findings highlighted the complex nature of teacher identity formation,
emphasizing the roles of external factors (e.g., work environment) and internal factors
(e.g., professional development) in shaping teacher identity. The grounded theory
method enhanced the credibility of the study by providing a comprehensive exploration
of the underlying mechanisms that reshape teacher identity, identifying four key factors:
society, environment, professionalism, and cognition. “Society” encompasses factors
such as educational policies, curriculum standards, examination systems, and
sociocultural background. “Environment” involves the routine conditions and
interactions that teachers experience within their schools and classrooms. “Society”
contains the macro-level factors that operate at the level of policy, culture, and society,
while “environment” includes the micro-level factors that operate at the level of school,
classroom, and community. “Professionalism” encompasses teachers’ commitment to
ethical standards, continuous learning, and excellence in teaching. Then, “cognition”
consists of teachers’ beliefs about the nature of mathematics, their knowledge of
mathematics content and pedagogy, and their cognitive strategies for planning,
implementing, and reflecting on their teaching practices. In conclusion, this study
illuminates the reconstruction of mathematics teacher identity in the context of
education reforms in China. By examining teachers responses to new policies, the study
offers insights for education stakeholders and lays the foundation for future research
on the multifaceted influences on teachers’ decisions to embrace new policies.

Keywords: Mathematics teacher identity; Education reforms; Mixed-Method study
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How does HPM Lesson Study Affect Teachers' Conceptions
of Mathematics Teaching?

Dandan Sun'!
1. Shandong Normal University

The conception of mathematics teaching means the beliefs, views, rules, and
preferences held by teachers in mathematics teaching, which directly affects teachers'
teaching practice. Based on two theoretical perspectives named three conceptions of
mathematics teaching and the interconnected model of professional growth, this paper
describes the changes and the reasons of three in-service teachers' conceptions of
mathematics teaching in the process of HPM lesson study by case study. Various data
were collected, including questionnaires, interviews, and videos of teaching. It is found
that HPM lesson study is helpful to strengthen three teachers' learner-focused view,
and this change is closely related to supportive conceptions as explaining the context,
giving students opportunities to explore, and understanding students, which can
stimulate students' learning enthusiasm. HPM lesson study promotes the development
of teachers' conceptions of mathematics teaching by influencing teachers' conceptions
of mathematics and teachers' teaching practice. Outcome plays a key role in the process
of belief changing.

Keywords: HPM; Lesson study; Mathematics teacher; The conception of mathematics
teaching; The development of conception
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Promoting Preservice Mathematics Teachers and Teacher
Educator’s Professional Learning through Lesson Study

Yingkang WU!

1. East China Normal University

Lesson study is recognized as an effective teacher professional development mode
based on classroom teaching practice and collaborative learning communities. It has
been widely used in the professional learning of in-service teachers. However, it is
relatively seldom used for preservice teachers. In light of the Facilitator-Learner
mechanism of construction of knowledge through dealing with tasks proposed by
Zaslavsky, this paper shows that lesson study is an approach to promote preservice
mathematics teachers and mathematics teacher educator’s professional learning.
Based on qualitative analysis on the reports of lesson study by the preservice teachers
and the self-reflection report by the teacher educator, it was found that, on one hand,
the preservice mathematics teachers could improve their knowledge and practice of
mathematics teaching by enacting the lesson study activities carefully designed and
organized by the mathematics teacher educator (MTE), and on the other hand, the MTE
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could gradually achieve her own professional growth through iterative cycles involving
design, implementation, reflect and improvement of the lesson study activities.

Keywords: Lesson study; Preservice mathematics teachers; Mathematics teacher
educator; Professional learning
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Construction of Evaluation Index of Pedagogical Content
Knowledge (PCK) in Spatial Vector of Senior Mathematics
Teachers

Lulu Yu?, Haoyu Zhang!
1. Nanjing Normal University

As an integral component of teachers’ knowledge, Pedagogical Content Knowledge
(PCK) serves as a crucial reflection of their professional development and
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accomplishments, while also representing a significant focus in educational research.
Based on the evaluation index construction of teachers’ PCK level in spatial vector,
this study comprehensively uses literature research method and case analysis method
to determine the evaluation content of PCK in spatial vector, construct an index system
for evaluating PCK level in spatial vector of mathematics teachers and describe the
evaluation index of each dimension in detail for evaluation operation from three
dimensions of Mathematics Knowledge, Pedagogical Knowledge and Content
Knowledge, according to the connotation and composition of PCK and combined with
the component analysis of PCK in spatial vector. Finally, the evaluation index system
is applied to the specific example of "distance from the point to the plane" to explain
the process of implementing the evaluation of PCK level in the spatial vector of
mathematics teachers by using this system, with a view to extending it, which not only
provides research methodical reference for the empirical research on PCK level
evaluation but also provides guidance for improving teachers’ PCK level in practice.

Keywords: PCK; Space vector; Evaluation index
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Linking Mathematics Teachers’ Student-Oriented Goals to
Their Teaching Emotions: The Mediation of Personal
Achievement Goals

Zheng Jiang?, Fengjuan Hu?

1. Shanghai Normal University
2. Capital Normal University

The appraisal theories of emotions and existing studies have indicated the relationships
between emotions and goals. However, little research has investigated the role of
teachers’ student-oriented goals for their emotions. This study examined how
mathematics teachers’ teaching-related emotions relate to their student-oriented goals
directly or indirectly through personal achievement goals. A sample of 676 senior
secondary mathematics teachers in China voluntarily completed an online
questionnaire, and confirmatory factor analysis and structural equation modeling were
performed to analyze the data. The results showed that mathematics teachers’ student-
oriented mastery goals were positive predictors of their enjoyment/satisfaction and
negative predictors of anger/anxiety. By contrast, teachers’ student-oriented
performance goals predicted their enjoyment negatively and anger/anxiety positively.
The indirect effects of student-oriented goals on emotions through personal
achievement goals were also significant. This study specifies the mechanisms
underlying the relationships between mathematics feachers’ goals and emotions,
substantiating and advancing the existing theories and the reciprocal model of teacher
emotions.

Keywords: Mathematics teachers’ emotions; Student-oriented goals; Achievement
goals; Appraisal theories
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A New Perspective on Mathematics Classroom Observation:
A Comparative Study of Novice and Experienced Teachers’
Noticing

Qiaoping Zhang?, Xiaoping Wang?, Hange Yun?

1. The Education University of Hong Kong
2. Wuhan City Polytechnic
3. Xi’an Eurasia University

Teacher noticing, a critical aspect of teaching competence, enhances classroom
observation, problem identification, thereby improving teaching effectiveness. This
study utilized an open classroom observation framework to analyse the noticing skills
of two experienced teachers and one novice teacher in the same school. Each teacher
observed three exemplary primary mathematics lesson videos in the strand of Number
and Algebra. The lessons covered were Multiplying Two-Digit Numbers by Two-Digit
Numbers, Written Calculations of Two-Digit Multiplication, and Recognizing Averages,
with each video lasting 40 minutes. The findings revealed that novice and experienced
teachers demonstrated different levels of noticing, with experienced teachers achieving
a higher overall level. Experienced teachers focused more on students’ learning
processes and the development of mathematical thinking and demonstrated proficiency
in proposing innovative improvement strategies. Conversely, novice teachers primarily
focused on the effectiveness and content of teaching, showing a lack of extended
thinking about classroom teaching. By examining in-service teachers’ noticing, we gain
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insights into the thinking styles and behavioural patterns of different teacher groups
during lesson observation. This study provides a valuable direction for professional
development and mathematics teacher education.

Keywords: Teacher noticing; Primary mathematics teacher; Classroom observation
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Analysis of Digital Transformation Paths for Secondary
School Mathematics Teachers in the Perspective of Artificial
Intelligence

Maodong Tian?, Zaigiang Ku?, Lei Ye!
1. Huanggang Normal University
Teachers are the first resource for the high-quality development of education, and the
digital transformation of teachers is the key path for technology to empower education.

Aiming at the current problems of weak human-machine collaboration ability and low
digital literacy level of middle school mathematics teachers, it is necessary to analyze
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the digital transformation paths of teachers from two perspectives: subjective and
objective, in order to cultivate a group of high-quality intelligent teachers and promote
the development of mathematics education in our country. According to the UTAUT
model, AI-TPACK theory, and research theories related to Al ethics, 10 factors such as
performance expectation, effort expectation, etc. are selected as the subjective and
objective factors for the development of digital literacy of middle school mathematics
teachers, and structural equation model is used to conduct path analysis on their digital
transformation. The study finds that performance expectation, social influence,
behavioral intention, teacher AI-TPACK level, and Al ethics are the core influencing
factors for the digital transformation of middle school mathematics teachers, then it
proposes that the main paths for the digital transformation of middle school
mathematics teachers under the vision of artificial intelligence are strengthening
digital belief, gathering social force, formulating teacher training plan, improving
professional skills, and clarifying ethical boundaries.

Keywords: Artificial intelligence; Secondary mathematics teachers; Digital
transformation; Structural equation modelling
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Reflections in Design Capacity of Mathematics Teacher
Educators in a Cross-Cultural Practice of Community

Xingfeng Huang!, Rongjin Huang?, Liping Ding?

1. Shanghai Normal University
2. Middle TN State University
3. Norwegian University of Science and Technology

In 2021, school mathematics teachers and mathematics teacher educators in Shanghai
and Tanzania established a cross-cultural community of practice and delivered hybrid
professional development programs. This study examined what two mathematics
teacher educators (MTEs) had learned from participating in an online cross-cultural
professional learning program in China and Tanzania. The project was designed to
develop Tanzanian MTEs’ design capacity for school students and prospective
mathematics teachers, which includes design orientations, principles, and reflections.
Multiple interview data were collected and analyzed to harness the two cases. By
focusing on the multilayers of reflection, what the MTEs learned and what challenges
they faced are revealed and compared in detail. Finally, the implications for the theory
and practice for MTE professional development are discussed.

Keywords: MTE; Reflection in design capacity; Cross-cultural practice of community
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Developing the Pedagogical Design Capacity of Mathematics
Teachers from the Perspective of “Teacher-Resource”

Jiawen Zhu?', Xingfeng Huang?
1. Shanghai Normal University

The flourishing development of mathematical teaching resources provides motivation
for the teaching design of mathematics teachers. However, teachers need to possess the
pedagogical design capacity to search for, select, and modify resources. This article
aims to explore the impact of resources on novice mathematics teachers’ pedagogical
design capacity and professional development. Based on the perspective of
Documentational Approach to Didactics (DAD), we investigate the resource system of
three novice mathematics teachers who participated in an international mathematics
curriculum development program including material curriculum resources (textbooks
and teacher manuals) and social resources (conversations and collaborations with
peers). Through in-depth interviews and the analysis of process documents, the
documentational trajectories of the three teachers are mapped. Preliminary research
findings suggest that official resources such as textbooks, teacher manuals, and “Air
Classroom” (online lesson videos developed by the Shanghai Municipal Education
Commission during pandemic) play a significant role in the lesson design of novice
teachers. Moreover, the suggestions from expert teachers and mathematics education

specialists promote teachers’ reflection on resources.

Keywords: Resource; Documentational approach to didactics; Pedagogical design
capacity; Documentational trajectory
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A Review of the Research on the Functions of Digital
Mathematics Textbooks

Min Jin® 2
1. East China Normal University
2. Nanjing Jianye Teacher Development Center

Digital textbooks, more broadly, digital curriculum resources, are tools for promoting
teaching reform and levers to support teaching reform. They can have an important
impact on teachers, students, and instruction. This article reviews the research on the
functions of digital mathematics textbooks both domestically and internationally in the
past decade through a literature review, introduces the functions of digital mathematics
textbooks in these studies, and the impact of these functions on students’ learning and
teachers’ teaching, it was found that many functions that reflect the characteristics of
digital mathematics textbooks have not been realized in reality. Developing functions
that reflect the interactivity and cooperation of digital mathematics textbooks remains
the key to developing digital mathematics textbooks. At the same time, in order to
evaluate the effectiveness of the unique functions of digital mathematics textbooks, it is
necessary to examine their interaction with students and teachers in a complete
learning environment.

AKeywords.: Textbooks, Digital mathematics textbook, Functions of digital mathematic
s textbook
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Facilitating Math Teaching through Artificial Intelligence
Generated Content (AIGC)

Kaiyao Duan®
1. Chongging Bl Academy

In the rapidly evolving technological landscape, Artificial Intelligence Generated
Content (AIGC) emerges as a beacon of innovation, redefining mathematics education.
This advanced tool offers educators and students a revitalized perspective, facilitating
a deeper understanding and clearer articulation of complex mathematical principles.
Positioned within Chongqing Bl Academy’s vibrant student community, encompassing
Grades 7 to 12, this research study meticulously investigates AIGC'’s far-reaching
implications across diverse mathematical domains: General Math, Calculus, Linear
Algebra, Statistics, and Math Modeling. The study leverages a comprehensive mixed-
methods approach, intertwining robust quantitative findings from standardized tests,
which pinpoint a marked improvement in student achievement post-AlGC assimilation,
with rich qualitative insights gleaned from focus groups, thorough classroom
observations, and insightful educator dialogues. Preliminary results illuminate the
multifaceted advantages of AIGC: General Math experienced a shift towards content
that dynamically caters to individualized learning trajectories; Calculus was brought
to life with vibrant visual aids simplifying concepts; Linear Algebra, traditionally
abstract, was made more accessible through AIGC's lucid portrayals of vector spaces
and matrix operations; and in Statistics, AIGC catalyzed a transformation, fostering a
space for real-time data interpretation that mirrors modern, applicable situations.
However, AIGC’s most significant impact manifested in Math Modeling, forging
connections between abstract mathematical theories and practical challenges,
emphasizing mathematics’ pivotal role in interdisciplinary project-based learning
endeavors. Beyond mere academic progression, the deeper pedagogical implications
of AIGC cannot be overstated. Teachers, freed from the traditional confines of content
delivery, now navigate towards more interactive, student-focused methodologies, while
students display amplified interest, reaffirming their connection to mathematical
studies. In essence, the integration of AIGC in educational frameworks not only
champions scholastic excellence but signifies the advent of an innovative pedagogical
chapter, underlining its critical influence in crafting future mathematics curricula
worldwide, rooted firmly in interdisciplinary studies where mathematics takes a center
position.

Keywords: Artificial Intelligence Generated Content (AIGC); Mathematics education;
Interdisciplinary studies
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Leveraging Excel for High School Mathematics: A Novel
Approach to Integrating Technology and Mathematics
Education

Huansen Jian'?
1. East China Normal University
2. Escola Sun Wah

This paper investigates a pedagogical method that utilizes Excel to perform
mathematical modelling experiments in high school mathematics. This method
introduces a novel and effective, captivating and dynamic teaching mode for the
integration of information technology and mathematics syllabus. The aim is to foster
students’ understanding, mastery, and application of mathematical concepts. The paper
focuses on the chapter “Random Variables and Their Distributions” in the third
elective compulsory textbook of high school mathematics. It devises two mathematical
modelling experiments using Excel: Bernoulli Experiment and Optimal Investment
Strategy Mathematical Experiment; Conditional Probability and Three-Door Problem
Mathematical Experiment. These experiments are delivered in the form of interactive
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activities that facilitate students to explore mathematics. The paper implements a
teaching intervention, collecting and analyzing the feedback data of 30 students
through interviews, videos, and other qualitative methods. It also employs descriptive
statistics, hypothesis testing, and other quantitative methods. The results demonstrate
that using Excel to perform mathematical modelling experiments enhanced students’
understanding, mastery, and application of mathematical concepts.

Keywords: Excel; Mathematical simulation and modelling; Gamified teaching; Action
research; High school mathematics education
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Predicting Secondary School Mathematics Teachers’ Digital
Teaching Behavior Using Partial Least Squares Structural
Equation Modeling

Xin Tang?!, Zhigiang Yuan?, Xi Deng?, Liping Xiang?
1. Hunan Normal University
2. Yuelu District Teacher Development Center

Digital technologies play a key role in digital transformation of education. In order to
improve teaching effectiveness and efficiency, teachers should use digital technologies
appropriately. However, some secondary school mathematics teachers have little
confidence in their digital teaching behavior. This study aimed to explore the predictors
of secondary school mathematics teachers’ digital teaching behavior. An extended
unified theory of acceptance and use of technology (UTAUT) model was adopted to
predict secondary school mathematics teachers’ digital teaching behavior. A
questionnaire survey was conducted facing all junior high school mathematics teachers
in a state-level new area, which is located in a central province of China. Three
hundred and eighty-five valid data were collected. The partial least squares structural
equation modeling (PLS-SEM) method was used to analyze the data. It was found that
technological pedagogical content knowledge (TPACK) was the biggest predictor of
secondary school mathematics teachers’ digital teaching behavior. Attitude, behavioral
intention, performance expectancy, effort expectancy, and social influence can also
affect teachers’ digital teaching behavior in direct and/or indirect ways. The findings
have noteworthy realistic implications for enhancing digital teaching behavior of
secondary school mathematics teachers and promoting digital transformation of
secondary school mathematics education.

Keywords: Secondary school mathematics teacher; Digital teaching behavior; UTAUT,;
TPACK; Attitude; PLS-SEM
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Factors Influencing Elementary Mathematics Teachers’ Al
Adoption

Wenmin Zhao!, Minggian Yuan?, Peixian Long?, Ziging He!, Haomei Chen?, Jintao Liang!
1. Guangdong University of Education

In recent years, the application of artificial intelligence in mathematics education has
proliferated. Teachers are pivotal in furthering the integration of artificial intelligence
in education. This study aims to explore elementary mathematics teachers’ willingness
to adopt Al-enhanced teaching and its influencing factors. Drawing upon the
theoretical framework of the Technology-Organization-Environment (TOE) model and
the Technology Acceptance Model (TAM), we conducted a survey with 984
mathematics teachers in Guangdong Province and followed up with interviews of 3
participants. The results show: (1) Willingness to adopt artificial intelligence is not
significantly correlated with years of teaching experience, professional title, or
geographic setting; (2) Personal factors (self-efficacy and prior experience),
technological factors (usefulness and ease of use), and institutional factors (school
support and culture) positively correlate with their willingness to integrate artificial
intelligence. Therefore, enhancing teachers’ technology self-efficacy, improving tools’
functionality, and providing needs-based training may increase teachers’ receptivity to
integrating artificial intelligence into their practice.

Keywords: Atrtificial intelligence; Teacher willingness; Elementary mathematics;
Survey; Interview
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Can Using Al to Solve Problems Alleviate Math Anxiety?
Research Based on SOR Perspective

Jihe Chen?, Yanying Xu?
1. Dongguan Hanlin Experimental School
2. Dongguan New Century School

To explore the relationship between mathematics anxiety and the use of artificial
intelligence (Al) in solving problems among high school students, this article adopts
the "Stimulus-Organism-Response” (SOR) model and measures 391 high school
students using the Abbreviated Math Anxiety Scale (AMAS), Perceived Social Support
Scale (PSSS), and Behavioral intention of Using Al to Solve Mathematical Problems
Scale (BI). The analysis results indicate that: (1) Students have a high level of
mathematics anxiety and tend to use Al methods to solve mathematical problems (2)
Social support, family support, and friend support can all alleviate mathematics anxiety,
with friend support having the most significant effect (3) The mediating results show
that high-level friend support is an effective way to alleviate mathematics anxiety, while
social support and family support do not play a mediating role in mathematics anxiety.



) RIS LM B A hoO B = R AR 2
-/ The Third ACME Symposium on Mathematics Education

Therefore, attention should be paid to the relationship between using Al to solve
mathematical problems and mathematics anxiety, standardizing the application of Al
in mathematics education, and guiding students to use Al correctly. Additionally, we
should attach importance to peer relationships in mathematics anxiety, and efforts
should be made to alleviate mathematics anxiety from the aspects of mental health and
emotional support.

Keywords: Mathematics anxiety; Artificial intelligence problem-solving; Perceived

Social Support; SOR model
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The Integration of Information Technology in Middle School
Geometry Teaching

Yanan Xu!: Dandan Sun*

1. Shandong Normal University
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Promoting the integration of information technology and mathematics curriculum is
one of the basic curriculum ideas of Mathematics Curriculum Standards for
Compulsory Education (2022-Year-Edition). Based on the existing research in
Mainland China in the 21st century, the present situation of the integration of
information technology and geometry teaching in middle school was analyzed. Five
journals focusing on the integration of information technology and mathematics
education were selected from the database of China National Knowledge Internet.
Among them, a total of 121 papers related to the integration of information technology
and geometry teaching practice in middle schools were selected, and 199 cases were
further chosen, each focusing on the integration of information technology and a
geometry topic teaching. The content analysis method was used to analyze these cases,
and the categories were constructed from the bottom up. The study found that the use
of GeoGebra showed an increasing trend; information technology was mainly used in
problem-solving teaching scenes; plane analytic geometry in senior high school was
the most integrated topic of information technology teaching. The most used type of
technical operation in the teaching process is drawing graphics, and in most cases,
teachers operate information technology. The integration methods of information
technology and geometry teaching in middle school mainly include addition,
reproduction, and reconstruction.

Keywords: Information technology; Middle school geometry; Mathematics teaching;

Integration
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Information and Communication Technology in
Mathematics Education in Africa: Motivations, Challenges,
Initiatives and Implications

Huiling Zhu!, Hengjun Tang*
1. Zhejiang Normal University

The Fourth Industrial Revolution has brought about seismic changes in all areas of the
world. For Africa, the arrival of the Fourth Industrial Revolution is both a challenge
and an opportunity. Combined with the global trend of mathematics education
informatization reform, the role of ICT in mathematics education in Africa, the youth
of Africa's population and other factors, Africa should focus on promoting the deep
integration of ICT and mathematics education and promote education informatization
to cope with challenges and transformation. At present, there are challenges in Africa
that the coverage of ICT is low and unevenly distributed, the integration of mathematics
education and ICT is not effective, and the digital ability of mathematics teachers is
still weak. In this regard, Africa has made the following efforts: first, strengthen
international cooperation and narrow the digital divide; Second, promote the
integration of ICT and mathematics education to empower mathematics education;
Third, improve the professional development of sustainable mathematics teachers and
focus on cultivating digital teaching talents. On this basis, summarizing Africa's
experience will bring some enlightenment to China and even the world to further
promote the informatization of mathematics education.

Keywords: Mathematics education in Africa; ICT; Motivation; Practical challenge;
Application initiative
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Exploration of Rural Mathematics Teaching Practice Based
on Netpad

Guannan Wu!, Hengjun Tang?
1. Zhejiang Normal University

In the context of the new curriculum reform, School is actively exploring "Internet +
Education", striving to achieve the construction of a digital campus environment,
continuously improving the level of campus informatization, and leading the of
education with the support of informatization. Tongxing School as a rural school, with
the help of Netpad, steadily promotes the construction of the mathematics laboratory.
There, students can visually and graphically learn abstract mathematical concepts and
complex geometric figures on the screen through operation, observation,
communication, and other activities, making difficult problems easier to understand
and boring graphics more interesting and vivid. In the mathematics laboratory,
students create mathematical graphics, apply mathematical knowledge, solve
mathematical problems, compare mathematical skills with other students, and improve
their mathematical literacy. The reform of classroom teaching methods has been
steadily promoted. Focusing on the future, Tongxing School needs to continue to
explore the role of digitalization in education and teaching and build a rural digital
teaching system with Tongxing characteristics.

Keywords: Netpad; Mathematics teaching; Rural education
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Opportunities and Constraints in Digital Textbook Tasks

Dubravka Glasnovi¢ Gracin!

1. University of Zagreb

In the past decade, digital versions of textbooks have been widely produced and
developed. Digital textbook tasks, like other digital curriculum materials, provide new
features such as interaction, transformability, customization, etc. These new features
may bring a new dynamic to mathematics education, and to investigate this, a
framework for analysis of digital tasks was developed and applied to tasks in Croatian
digital textbooks for elementary grades. The results of this previous research showed
that the examined e-tasks did not contain these new features. These findings imply that
the tasks in digital textbooks are still closer to the “traditional” tasks found in printed
textbooks than they are to the new potentials of digital curriculum resources.

The lack of these new features in digital textbook tasks may relate to: a) the textbook
authors’ intentions and knowledge, or b) the limited capability of the platforms. The
study presented in this paper examines the relationship between the platform and task
features in digital mathematics textbooks. The research refers to a case study of one
digital textbook included in the previous research. First, its platform was analyzed
regarding the dimensions of the developed framework for analysis of digital tasks.
Second, an interview with the author of the digital textbook was conducted. The results
revealed some of the opportunities and constraints in composing tasks for the textbook.
Regarding the framework dimensions, the author complained that the platform lacked
many of the expected features (e.g., dynamics for students’ exploration of mathematics,
flexibility in changing parameters). However, the analysis showed that the platform
does provide some of the new features, but they were not utilized by the author. These
results indicate the complex nature of digital textbook structure and content and
highlight some of the challenges for the further development of digital textbooks and
their research.

Keywords: Digital textbooks; Textbook tasks; Textbook author, Platform
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The Study of the Consistency of Concept of Numbers and
the Consistency of Operation of Numbers in Primary
Schools Mathematics

Li Zhao', Ningzhong Shi 2
1. Changchun Normal University
2. Northeast Normal University

The “consistency” was first proposed in the Mathematics Curriculum Standards for
Compulsory Education (2022 Edition) which essentially refers to the consistency of the
number concept and the consistency of the number operation. This study mainly focuses
on the necessity of proposing “the consistency” and the rationality of “the consistency”.
Through the text analysis and comparison of primary school mathematics textbooks at
home and abroad in various countries, it is found that the number and operation content
of courses of integers, decimals, and fractions in various countries are scattered, and
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the truth of number and the algorithm of operation of integers, decimals, and fractions
shows its own meanings. And through the test investigation of teaching practice in
mathematics classrooms in Chinese primary schools, it is found that the students’
understanding of math is fragmented without a systematic, mathematical, and
consistent understanding of math. This study proposes that it is necessary to reform the
content structure and teaching process which means to establish a reasonable teaching
process to realize mathematization, so it is necessary to put forward “the consistency
of number concept” and “the consistency of number operation” in primary school
mathematics. The theoretical research of this study clarifies the connotation of “the
consistency of number concept” and “the consistency of number operation” of integers,
fractions, and decimals, it is reasonable to put forward “the consistency of number
concept” and “the consistency of number operation” Of integers, fractions and
decimals in primary school mathematics.

Keywords: Primary mathematics; Number concept and number operation; Consistency;
Mathematicalization
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How are Non-Textual Elements (NTEs) Designed in Chinese
Secondary Mathematics Textbooks

Lingzhu Li*, Na Li?, Qiuyu Chen?, Lianghuo Fan?.2"corresponding author
1. East China Normal University
2. University of Southampton

Mathematics textbooks, especially textbooks comparison, have received increasing
attention worldwide. However, the existing studies mainly focus on text analysis, with
little attention paid to non-textual elements (NTEs). In this study, we investigate how
NTEs are designed in Chinese secondary mathematics textbooks. So, we selected three
series of textbooks (i.e., the BNUP, PEP, and SEP series) and established conceptual
frameworks for types and functions of NTEs, finally each NTE was coded one by one.
The results show that there is no consistency in the distribution of NTEs across the
three series of mathematics textbooks, while in mathematics domains, the distribution
of NTEs among the BNUP, PEP, and SEP series is consistent, i.e., NTES in each series
of textbooks are mainly located in “shape and geometry”, followed by “number and
algebra” and then “statistics and probability”. In addition, in terms of locations, most
NTEs in the BNUP and PEP series are presented in exercises. Concerning types and
functions of NTEs, more than 60% of NTEs belong to the mathematical type and are
used by shapes; approximately 79% of NTEs are used for explanatory functions and
mainly focus on substitute or supplement text. The implications of the findings for the
development of mathematics textbooks are discussed at the end of the study.

Keywords: Non-textual elements (NTES); Illustration; Chinese secondary mathematics
textbooks; Type; Function
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Competencies Oriented Curriculum Reform and Its
Enlightenment: Based on the Latest Mathematics
Curriculum Standards Issued by China, Australia, Canada,
and Ireland

Piao Jiang, Weizhong Zhang
1. Zhejiang Normal University

Canada, Australia, China, and Ireland have issued compulsory education mathematics
curriculum standards since 2020. This research analyzes the curriculum content and
academic evaluation quality of the mathematics curriculum standards in the four
countries and finds that the curriculum content in the four countries presents three
characteristics: demonstrating the internal connection of subject knowledge through
structured curriculum content, reconstructing the presentation method of curriculum
content to promote the implementation of core literacy teaching, and providing
advanced learning through the main line of big concepts. Four countries develop
academic evaluation quality from three perspectives: building a framework for
evaluating academic quality around mathematical content, focusing on mathematical
processes to ensure effective implementation of evaluations, and relying on advanced
learning to characterize core literacy levels. In order to promote curriculum reform,
China should focus on cultivating core competencies through large unit teaching;
compile textbooks that are compatible with new mathematics curriculum standards;
and refine the evaluation framework and performance level to promote the
implementation of core competencies.

Keywords: Compulsory education mathematics curriculum standards; Academic
achievement; Content structuring; Learning progressions; Core competencies
assessment
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Evaluation of the Tasks in Shanghai High School New
Mathematics Textbook

Jing Cheng?, Fangchun Zhu?, Yisu Wang?, Chunyu Ji*, Mengshu Chen®, Mengjiao Zhu*,
Lianghuo Fanl*corresponding author

1. East China Normal University
2. Shanghai Jian Qiao University
3. Anging Municipal Bureau of Statistics
4. Suzhou Industrial Park Xinghai Experimental High School
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This research is a part of the project about the evaluation of high school mathematics
textbooks in Shanghai. Task, as an important component of mathematics textbooks,
affects mathematics teaching and learning. Previous research on mathematics
textbooks mainly focuses on the design, development, and use of textbooks. Only a few
of them are about mathematics textbook evaluation on tasks. This study chose to
analyze how high school mathematics teachers and students evaluate tasks in the new
version of high school mathematics textbooks in Shanghai. The results showed that 1,
teachers and students were generally satisfied with the tasks; 2, there is no significant
difference in the evaluation among teachers of different grades, teaching years, and
schools; 3, there is a significant difference in students’ evaluation between Grade 11
and Grade 12, as well as between Grade 10 and Grade 12; 4, there is also a significant
difference in the evaluation between students from high-level schools and others. Based
on these results, this study also proposes some suggestions for textbook design.

Keywords: Mathematics textbook evaluation; Task; Shanghai high school mathematics
textbook
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A Systematic Review of Research on Mathematics Textbooks
in Indonesia

Dyana Wijayanti'?, Muhammad Tagiyuddin®

1. East China Normal University
2. Universitas Islam Sultan Agung
3. University of Auckland

Over thousands of articles in mathematics education published by universities/private
publishing companies in Indonesia. With this number of journals/articles, literature
reviews gain importance as they help researchers more easily orient themselves in
problem areas. The purpose of this paper is to review the research literature on
textbooks and teaching materials in mathematics education published between 2016-
2022 and accredited by Science and Technology Index
(https://sinta.kemdikbud.go.id/journals). It is a web-based research information system
offering fast access, easy and comprehensive to measure the performance of

researchers, institutions, and journals in Indonesia. We use ‘Pendidikan Matematika’
to gather 61 journals which contain 141 articles related to mathematics textbooks
research. Framework for classifying the literature on textbook research in mathematics
adapted from Fan et al. (2013), namely role of textbooks, textbooks analysis and
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comparison, textbooks use, and other areas. We found that ‘role of textbook’ did
not gain attention of Indonesian researchers. However, there is a giant number of
new classifications which we called ‘“‘textbooks need, design and evaluation”.
Additionally, we noticed that international textbooks comparison research needs to
be developed. In general, we can say that even though mathematics textbooks as a
research theme have continued to receive rapidly growing attention, the
development of research on mathematics textbooks has been unbalanced in different
areas. More than that, the chapter concluded by pointing out visible directions and
urgent need of future research of mathematics education in Indonesia.

Keywords: Systematic review; Mathematics textbook; Indonesia
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The Localization of Project-based Learning: Design and
Implementation of Math Project-based Learning Unit in
Junior High School in China

Ruisi Li*, Chunxia Qi*
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1. Beijing Normal University

Traditional mathematics teaching follows the unique disciplinary logic and teaching
system of mathematics, often difficult to integrate into realistic situations to enhance
students’ comprehensive abilities. However, the emergence of Project-based Learning
(PBL) has just made up for this deficiency, adapted to the new requirements of the times.
By utilizing the design of task sequences, PBL unit can achieve the localization of math
PBL. Based on the dual line principle of “integration of knowledge line and task line ”,
a series of math PBL unit instructional design for junior high school have been
developed and teachers have been guided to complete the implementation. After two
years of research and practice, three key points of PBL unit have been summarized: 1)
put subject knowledge and ability in priority, making various elements in activities and
contexts ultimately serve the subject knowledge; 2) focus more on the rationality of the
situation but not the authenticity, which means constantly adding assumptions to
simplify realistic context under complex conditions; 3) minimize the number of subjects
in learning tasks (try to maintain a single learning perspective if possible), and clarify
the relationships between different subjects in the overall design, so as to enhance
students’ experience as well as reducing the burden of learning and comprehension.

Keywords: Math PBL; PBL unit; Task sequence; Authentic context
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Research on the Setting of Mathematics History and
Mathematics Culture in Mathematics Textbooks from the
Perspective of Core Literacy

Xiaoxuan Liu!
1. Ningbo University

Mathematics education should carry out the fundamental task of fostering virtue
through education, and the core literacy also requires that mathematics education
should embody scientific spirit and humanistic value, which are infiltrated in
mathematics textbooks through mathematics history and mathematics culture.
Mathematics history and mathematics culture are independent and intertwined, which
endows mathematics with rich connotations. Based on literature research, this paper
analyzes the contents of mathematics textbooks published by Zhejiang Education
Publishing Group for junior high school, and studies them from four aspects: the
distribution characteristics, presentation forms, availability in practical teaching, and
mobility of humanistic spirit of mathematics history and mathematics culture in
textbooks. Through a combination of quantitative and qualitative research methods, it
is found that the mathematics textbooks of Zhejiang Education Publishing Group for
Jjunior high school have the following characteristics in mathematics history and
mathematics culture: they are concentrated in the field of “number and algebra’ and
mostly distributed at the end of chapters;, Mainly presented in the form of reading
materials and exercises;, Separated from knowledge, with high evaluation, low
utilization; the scientific spirit contained in it is difficult to transfer to knowledge
learning. Then this paper puts forward some suggestions: dig deep into the historical
background contained in various knowledge fields and add humanistic charm;
Diversified presentation forms, Mathematics history, mathematics culture and
knowledge are organically combined to build a bridge; Cultivate mathematics teachers’
knowledge reserves of mathematics history and mathematics culture. Therefore, it
provides reference for achieving the goal of cultural basis in core literacy.

Keywords: Textbook research; Core literacy; Mathematics history; Mathematics culture
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Integration of Examples and Exercises in Mathematics
Textbooks: Analysis of the Content of ""Function' in the
Junior High School Textbook Based on the Zhejiang
Education Publishing House

Haocan Sheng?, Jingbin Zhang!
1. Capital Normal University

Examples and exercises are key components of mathematics textbooks. This paper
analyzes the integrity role of example problems in four aspects (guiding students to
explore the intrinsic connection of mathematical knowledge; cultivating students’
overall awareness of the problem; inspiring students' transfer of thinking in
mathematical learning; and diagnosing the effect of students' mathematical learning)
and statistically analyzes examples and exercises of the content of "Function™ in the
Junior High School textbook based on the Zhejiang Education publishing house in two
dimensions of knowledge types and mathematical basic ideas. There are three integrity
features in its compilation: balancing the significance of "information™ and
"Intelligence™ and emphasizing the linkage of procedural knowledge; emphasizing the
penetration of basic mathematical ideas to match students' cognitive development in
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mathematics and strengthening the intrinsic connection of mathematical contents to
build a "horizontally related" content structure. We hope to provide some suggestions
for the compilation of mathematics teaching materials and classroom teaching.

Keywords: Integrity; Textbook examples and exercises; Function; Basic mathematical
ideas; Types of knowledge
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Compilation of Fraction and Decimal Content in Primary
School Mathematics Teaching Material: Comparison and
Enlightenment

Sidi Xu!, Ningzhong Shi*

1. Northeast Normal University
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Fractions and decimals are key and difficult parts of primary school mathematics
teaching, including numbers and operation methods. Compared with other
contents, their teaching is more dependent on the compilation of teaching
materials so it is necessary to make a comparative study of these contents.
China’s primary school mathematics education has a history of more than a
century and more than 200 sets of textbooks. This article selects 12 of them for
comparative study, focusing on the arrangement order, concept expression, and
operation introduction of fractions and decimals, paying special attention to the
relationship with the cognition and operation of integers, dealing with the logical
relationship between algorithm and calculation, and exploring changes and their
reason in the past century, so as to enlighten the compilation of teaching
materials and teaching practice based on new compulsory education curriculum
standards.

Key words: Fraction; Decimal; Four fundamental rules; Comparative study of
teaching materials

£ 3-11/Presentation 3-11 :

BB EEBIN BRI AN RFR——DL 2019 AFA
WA B

ZRENS
L WK

SCE L UM AL R KPR AL DY SERIESE, ARG 1R E
CEd s h U IR bR E (20070 ) & 20194F N RE A At 51 (il
PR - ) (AR BIEEAE L, M T h U EUM R A K
MPFTH . DUBT R S & AT 3O m H AR BTN RO T 5, 2371 R Y1
MWL S I 45 SR FE VTR T AT JE o SCREMEFT 1 BLR [ Bes 0o 1
2019 N FLARR A ZUORH A8 F KT e 2 g2 sy mh 20 380 0pkH 48 A P (1
FERFAWRLE? BEFRBL, AR, 3L R RS A R ZK-T-T- 1
AbT “HUBRAE T A0 W RUAE T 7 22 18] o Sy oh O OB 7K i
AL R FERR. RS BRI REER . AR R,
Koy BRAERIACr: w0l R R



) RIS LM B A hoO B = R AR 2
-/ The Third ACME Symposium on Mathematics Education

A Case Study of High School Mathematics Teachers’ Usage
of Textbooks: Take 2019 People’s Education Press Version as
an Example

Runbing Yang*
1. Zhejiang Normal University

Based on the framework of “the level model of teachers’ usage of textbooks” and a
systematic analysis of China's “General High School Mathematics Curriculum
Standards (2017 Edition)” and the “General High School Textbook - Mathematics”
(People's Education Press, A Edition), this study constructs a framework for evaluating
the usage of high school mathematics teachers’ textbooks. Three high school
mathematics teachers in Urumqi, Xinjiang are taken as cases. This study is based on
37 lessons and in-depth interviews and studies the following questions: What is the level
of high school mathematics teachers’ textbook usage? What are the main factors
affecting the usage level of high school mathematics teachers’ textbooks? The study
found that the average usage level of the new textbooks by three teachers was between
“mechanical use ” and “conventional use ” on average. The main influencing factors of
high school teachers’ use of textbooks include teacher factors, student factors,
curriculum standards and textbooks factors, and social and environmental factors.

Keywords: Textbook usage level; High school mathematics teacher; Influencing factor
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Actualization of Legal Core Goals for Mathematics in the
Netherlands

Marc van Zanten®?

1. Netherlands Institute for Curriculum Development SLO
2. Freudenthal Institute, Utrecht University

In the Netherlands, the government has commissioned the actualization of the legal
core goals for the end of primary and lower secondary education (age range from 4 to
15 years). In the academic year 2022-2023, a team consisting of teachers, math experts,
and curriculum experts developed draft actualized core goals for mathematics. The
overall question the team addressed was: what mathematical knowledge and skills do
students need to be well prepared for their future in a rapidly changing society?

A problem analysis identified three societal developments that had to be taken into
account, including the increasing role of ICT and big data, the use of mathematical
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language in communication and the spreading of (mis)information, and concerns
regarding the mathematical abilities of Dutch students.

In order to address all of this, mathematical curricula of other, comparable countries
were studied, as well as current frameworks for mathematics from PISA and TIMSS.
Furthermore, relevant literature was studied, for example regarding mathematics for
citizenship and digital literacy.

All the findings were considered in formulating the first and subsequent drafts of the
actualized core goals. Regarding these drafts, advice was collected from math
practitioners, teachers and teacher unions, educators, school advisors, and scientists
in math education. In an iterative process, the drafts were further developed and refined.

In the final draft actualized core goals, a balance has been found between existing
learning content within the Dutch educational system, and new learning content. The
latter includes critical mathematical thinking, algorithmic thinking, and mathematical
modeling. Furthermore, compared to the current statutory goals, the draft actualized
goals put more emphasis on mathematical reasoning and mathematical language.

Keywords: Legal core goals; Primary education; Lower secondary education
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Design and Practice of Interdisciplinary Comprehensive
Teaching for Primary School Mathematics: Taking “The
Story of Sunshadow” as an Example

Yue Zhang!, Chunying Wang?, Lijie Lv?, Ningzhong Shi!
1. Northeast Normal University
2. Primary School Affiliated to Northeast Normal University

Interdisciplinary thematic learning is the basic learning method in the “Comprehensive
and Practical” learning field of the “Compulsory Education Mathematics Curriculum
Standards (2022 Edition)”, and is specific actions that emphasize the practical,
comprehensive, and other literacy-oriented education concepts in this curriculum
revision. This article is based on the ancient Chinese “Tugui Method” and designs an
interdisciplinary comprehensive teaching activity called “The Story of Sunshadow”.
We have considered and practiced a series of important teaching links such as how to
establish teaching concepts, how to plan teaching processes, how to guide students to
explore, and how to carry out mathematical expressions in interdisciplinary thematic
learning of primary school mathematics; And in such teaching activities, teachers guide
students to independently consult materials and help students accumulate thinking
experience in the process of independent thinking or communication with others, which
enrich learning paths. Such teaching activities enable students to grasp
interdisciplinary knowledge and skills while also appreciating the charm of Chinese
civilization, forming and developing core mathematical literacy, that is, students can
gradually observe the real world with a mathematical perspective, consider the real
world with mathematical thinking, and express the real world with mathematical
language.

Keywords: Primary school mathematics; Interdisciplinary comprehensive teaching;
Teaching practice; Key points of teaching
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Classroom Practice Based on the Consistency of “Teaching,
Learning, and Evaluation” from the Perspective of Reverse
Instructional Design

Danni Chen?!

1. Ningbo University

“Compulsory Education Mathematics Curriculum Standards (2022 edition)” put
forward to pay attention to the realization of "teaching-learning-evaluation™
consistency, and play the role of evaluation in educating people. From the Angle of
helping teachers to realize “promoting learning and teaching by evaluation”, this
paper combines the teaching theory of reverse design. Taking the teaching design of
“Multiplication of Rational Numbers” in the first volume of the seventh grade of
Zhejiang Teaching Edition as an example, by combining the existing research results
and classroom practical experience, based on the consistency of “teaching-learning-
evaluation”, this study tries to put forward an operable practice path in the classroom:

Design evaluation based on student-oriented and oriented literacy, determine teaching
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objectives according to evaluation, design learning tasks and activities that reflect the
effectiveness and value of evaluation, and evaluate teaching completion degree

combined with goals.

Keywords: Reverse teaching; “Teach-learning-evaluation”; Instructional design
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Based on the City, towards the Country: Exploration on the
Practice of Teaching Large Units of Mathematics in Junior
Middle School by Using Chapter Beginning Class

Chengyun Xing!, Yuanyun Chen?
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1. The Institute of Education Sciences of Binzhou
2. Xindian Middle School

Based on the “Integrated Teaching” which has won the National Teaching
Achievement Award, it has gone through four stages of “personal exploration, school
promotion, city radiation, and team leadership . Through the iterative exploration of
the design of “unit-lesson” in junior high school mathematics, a large-unit teaching
method of junior high school mathematics is formed. The teaching of large units is
popular at the moment, but how to implement it is a difficult practical problem. Taking
the chapter beginning class as the starting point, based on the big concept of the system,
large units are designed at the top level, so that large units have a basis for
implementation and are convenient for the operation of teachers. The main innovations
are as follows: the formation of a large-unit teaching practice model with the chapter-
beginning class as the grasp: M “I + N” structure; a classification system of chapter
beginning classes (large unit beginning: seed class; large unit middle course beginning:
follow-up class; large unit terminal beginning: Closing Class) was established. Based
on the city, the achievements are widely broadcast. 14 practical achievements were
published in 7 kinds of professional journals such as the Journal of Mathematics
(China), and the theoretical achievements were published in Curriculum, Teaching
Material, and Method. It was reprinted by the Book and Newspaper Information Center
of Renmin University of China and was introduced to China Teacher this year by the
experience of the city, which has a good academic and social impact.

Keywords: Junior high math; Chapter beginning class; Large unit teaching; Practice
exploration
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The Elementary School Mathematics Classroom Teaching
for Developing Student Agency: Perspectives from Expert
Teachers

Jialei Cheng?, Xingfeng Huang*
1. Shanghai Normal University

Compared to the long-standing perception of traditional classroom teaching as
teacher-centered, student-centered teaching has become more attractive and garnered
significant attention in recent years. Nevertheless, neither of these educational
approaches entirely aligns with the actual objectives of educational reform in China.
Student agency, proposed by OECD, emphasizes the importance of both teachers and
students collaboratively creating knowledge in the educational process. Its essence
shares commonalities with China's advocated teaching philosophy of "teacher-led,
student-centered”. As the understanding of "student agency" is, to some extent,
influenced by culture, researchers chose to directly extract codes from interviews with
21 Shanghai expert mathematics teachers and conducted qualitative content analysis.
This study has identified four main characteristics that define elementary school
mathematics classrooms developing student agency: wholehearted student engagement
in activities designed by teachers, teachers refraining from infringing upon students’
autonomy within the classroom, students being afforded ample opportunities for
thorough exploration of questions, and students enjoying the learning process while
achieving satisfactory learning outcomes.

Keywords: Elementary mathematics; Classroom teaching; Student agency
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Research on the Development Stages of Elementary
Students’ Functional Thinking Based on Cluster Analysis

Xixi Deng!, Rui Ding!
1. Northeast Normal University

Many studies verified that functional thinking could serve as a better entry point into
early algebraic thinking, compared with equations. However, few evidence-based
studies explored the development stages of elementary students’ functional thinking
internationally. This study aimed to explore the development stages of elementary
students’ functional thinking. Based on a systematic review of related literature, a
conceptual framework, consisting of three functional thinking modes (recursive
thinking, correspondence relations, and covariational thinking) with particular and
general sublevels within each mode, was conceptualized to develop an assessment
instrument. There are twenty-four items in the self-developed instrument. Then, the
instrument was utilized to measure the functional thinking of 649 elementary students
in grades 3-6. The Rasch model was used to analyze the quality of the assessment
instrument. Using R programming for cluster analysis, elementary students were
categorized into significantly different groups based on their performance in various
modes of functional thinking. The results showed that the newly developed functional
thinking assessment instrument had good reliability and validity. Besides, there were
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five development stages of functional thinking for grades 3-6 students: no-functional
thinking (16.64%), pre-functional thinking (20.49%), emergent functional thinking
(10.94%), specific functional thinking (20.18%), and abstract functional thinking
(31.74%). Finally, researchers analyzed the characteristics of each development stage
of functional thinking based on students’ performance and discussed the implications
of the results on the development of textbooks, instruction, and assessment.

Keywords: Functional thinking; Elementary student; Cluster analysis; Rasch model
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Overall Teaching Design and Practice of Quadratic Function
Unit for Deep Learning

Xiangyu Han*
1. Shanghai Normal University
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In response to the new requirements of the information society for personnel training,
China has actively reformed, formulated the core competencies of students'
development, revised the curriculum standards of each subject, and explored advanced
and efficient teaching methods. The emerging concept of deep learning aims at
cultivating students' core competencies and focuses on the context, meaning, process,
and emotion of learning, which is an effective response to developmental teaching. At
the same time, in order to improve the fragmented learning phenomenon caused by
divided period teaching, researchers put forward the holistic concept, advocate the
implementation of unit integrated teaching, and promote the systematization of
students' cognitive structure. Based on this, this study selects quadratic function, an
important content of secondary school mathematics, aiming to analyze existing studies
and investigate the current situation of teaching and learning of quadratic functions by
using literature research, questionnaire survey, case study, and classroom observation.
The overall teaching design of quadratic function units is designed by integrating the
unit's overall teaching design with the deep learning practice model as the carrier, then
choosing to teach in the experimental class. Finally, students are investigated in written
test papers and observed in class by using the knowledge depth model and classroom
observation dimension oriented to deep learning, so whether the designed unit overall
teaching design promotes the occurrence of students' deep learning behavior is tested.

Keywords: Unit integrated teaching; Deep learning; Quadratic function
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Mind Mapping Assists Integrate Traditional Teaching Ideas
into Primary School Mathematics Teaching

Lu Sun*
1. Huangshan University

Paying attention to the development and improvement of student’s cognitive Structure
is one of the key points in achieving the goal of cultivating students’ core literacy. The
excellent traditional teaching ideology of China serves as a spiritual force to support
and empower the realization of inheriting the traditional culture of education and
teaching reform in the new era. In mathematics teaching, it is necessary to explore
effective ways to integrate the two, making it an effective force to assist the
implementation of core competencies in the classroom. Based on the connotation of
cognitive structure, with the help of mind mapping tools, traditional teaching ideas are
inherited, transformed, and created in primary school mathematics teaching through
forms such as ‘“‘returning from extensive knowledge, grasping the main line of unit
teaching design”, “good at saving losses, and constructing collaborative review”. The
results of a two-year experiment on 55 fourth-grade elementary school students show
that the “collaborative” meaning construction review mode of mind mapping can
promote the development of elementary school students’ mathematical cognitive
structure in terms of completeness, systematicity, hierarchy, and conciseness.

Keywords: Cognitive structure; Core competencies; Traditional teaching ideas; Mind
mapping
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Study on Design and Practice of Micro-project Leaning of
Mathematics of Primary School

Liming Tang!
1. Shenzhen Primary School

With the release of the Compulsory Education Curriculum (2022 Edition) and the
curriculum standards of various subjects, Project-based Learning (PBL) has
increasingly become a highlight of the teaching reform of primary and secondary
school curricula. In order to help PBL to be carried out in the regular classroom, the
author started a research on the Micro-project Learning (ML) in March 2020. Based
on more than three years of classroom practice and focused study, the author has
formed a basic understanding of the ML design and a practice paradigm. This paper
describes the understanding of the ML of elementary school mathematics. Based on a
three-body structure of teaching understanding, the design ideas of the ML are
presented through the interaction among teachers, students, and teaching materials,
which mainly contains three elements: the construction of the main activity, the
learning of teaching content, and the guidance of the learning process. On this basis,
the basic paradigm of the design and practice of the ML is presented through the case
study Determining Position by Direction and Distance, hoping to provide a practical
reference for teachers to carry out the ML, and a sample of PBL in elementary school
for the localization development of PBL.

Keywords: Elementary mathematics; Microproject learning; Design paradigm; Practice
paradigm
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Research on the Practice of High School Mathematics
Teaching Focusing on Students’ Questions

Fengwen Yang*
1. Beijing No. 4 High School

“Problem posing” is of great significance to students’ innovative development. The
author conducted research using action research methods, summarized the general
process of “problem posing”, and made it clear that improving basic literacy is the key,
having an independent personality is the foundation, having the habit of self-confidence,
questioning, and being willing to ask questions is the core, and being good at
internalization New knowledge and being good at transferring new tools are the
prerequisites, and having the ability to read and being able to learn from a wide range
of topics is the catalyst. The key elements of the teaching strategy for cultivating
students’ “problem posing” are extracted: create situations to trigger students’ active
thinking and create opportunities for students to discover problems; teaching situations
must have “questions”, and questioning is an incubator; carefully design question
strings to stimulate curiosity and the desire to explore; create game situations to allow
understanding and exploratory mathematics to occur naturally; improve students’
ability to transfer from obtaining information to applying information; carry out
mathematical practice activities to trigger question raising in practice; and set task-
driven triggers to raise questions.

Keywords: Problem posing; Independent personality; Questioning; Teaching situation;
Information technology
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Exploring Math Major Students’ Reading Comprehension
Ability of Proofs: Taking the Cauchy Generalized Mean
Value Theorem as an Example

Bo Wang?
1. Northeast Normal University

Undergraduate students majoring in mathematics often have difficulty understanding
mathematical proofs, especially at the freshman level. Monitoring and securing
undergraduate students’ reading comprehension of mathematical proofs facilitates the
provision of information on teaching improvement and learning improvement for both
teachers and students respectively. In this study, a Cauchy Generalized Mean Value
Theorem reading comprehension test was generated based on the multidimensional
evaluation model of Mejia Ramos et al. A convenience sampling method was used to



) RIS LM B A hoO B = R AR 2
-/ The Third ACME Symposium on Mathematics Education

test first-year undergraduate mathematics majors, and students’ responses were coded
and scored using grounded theory. Meanwhile, all participating students were
interviewed. Test results indicate that this new type of test can effectively analyze
students’ difficulties and deficiencies in the process of understanding proofs and that
students’ scores on this test are consistent with their scores on the Mathematical
Analysis Final Exam. The results of the interviews reflect that students generally felt
that this form of testing inspired them to think more deeply and deepen their
understanding of the theorem. Therefore, the test is valuable for replication and
generalization.

Keywords: Proof reading; Proof comprehension; Assessment model; Grounded theory
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Teacher-Student Discourse in Chinese Primary Mathematics
Classrooms: A Study of Eight Exemplary Lessons across
Three Decades

Dongchen Zhao?, Kun Xiang?, Lianghuo Fan?3
1. Harbin Normal University
2. University of Southampton
3. East China Normal University

This paper presents a study on teacher-student discourse in Chinese primary
mathematics classrooms from a comparative perspective across time. The data were
from eight exemplary lessons on the same topic of “introduction to fractions” collected
from the 1990s to the 2010s. All these lessons were formally recognised as a model of
excellent teaching, indicated by receiving the highest award at the national level of
China. Classroom discourse was analysed in 4 aspects: the total number of spoken
words, the frequency of utterance, the length of utterance, and the form of discourse.
The analysis results show that: in each lesson, the teacher consistently spoke more
words than the students, the frequency of the teacher’s utterance was slightly more than
the students’; the teacher had more opportunities to talk long utterances while most of
the student’s utterances were short; the students’ chorus responses of fewer than five
words were very common; and the most common form of teacher-student discourse was
the teacher’s questioning and student’s answering carried out in an “Initiation
Response (IR)” or “multiple IRs” model. The findings of the study indicate that
exemplary Chinese mathematics lessons embody teacher-dominant discourse and
suggest that the longitudinal comparison helps reveal the common characteristics of
classroom practice over different periods of time.

Keywords: Mathematics teaching and learning; Teacher-student discourse; Classroom
interaction; Chinese primary mathematics education
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Cultivating Students' Mathematical Creative Thinking
Ability in Inquiry-Based Classrooms

Yanhui Xu?!

1. Wenzhou University

This paper highlights the role of multiple solutions to a problem and posing new
problems in cultivating students' creative thinking in mathematics. Based on a model
of cultivating students’ creativity by one problem with several solutions, changes, and
applications in an inquiry-based mathematics classroom, the study analyzes one expert
Chinese mathematics teacher who takes a simple plane geometry problem as an
example to guide students how to find different solutions and pose new problems in
inquiry-based classroom. These activities can be used to cultivate students’ creative
thinking ability in mathematics.

Keywords: Plane geometry problem; Different solutions; Problem-posing; Creative
thinking ability; Inquiry-based classroom; Mathematics problem; Expert mathematics
teacher
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An Explorative Study of Improving the Problem-posing
Ability of Junior High School Students by Applying the
“What-If-Not” Strategy

Xiaoyan Zhao!, Xiaoxiao Jia®
1. Nanjing Normal University

This study aimed to enhance the problem-posing ability of junior high school students
using a short program based on the “What-1f-Not” strategy. Six Grade 8 students with
different mathematics achievement levels from Qingdao participated in the program.
This program used “The Story of One Piece of A4 Paper” to help students understand
the process of “determining attributes, negating attributes, and raising questions”.
Subsequently, students were asked to pose a new problem based on an example and its
solution in the textbook. The data collected in this study included the process of students
asking questions and the questions they asked, students' understanding of “‘What-If-
Not”, and interviews with the students. The findings indicate that “The Story of One
Piece of A4 Paper” in the physical context is helpful for students to grasp the concept
of “What-If-Not” and pose new problems in mathematical contexts. After mastering the
strategy, students tend to pose more problems and the process becomes more organized.
However, the A4 paper example also leads to some students overemphasizing
individual attributes. The study suggests that adding examples with purely
mathematical backgrounds after the physical context is a good way to further illustrate
how “What-lf-Not” is applied.

Keywords: Problem posing; What-If-Not; Middle school mathematics
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Instructional Design and Implementation of DoPBL Lessons
Aimed at Mathematical Creativity in High School: Taking
“Leonardo Da Vinci in the Function World” for Instance

Huayang Lit

1. East China Normal University

Developing students’ creative thinking is the core of mathematical education. It was
shown that Design-oriented Production Based Learning (DoPBL) can promote the
development of students’ creativity. Centering around three key elements “teacher”,
“student”, and “instructional task”, this study designed and implemented a DoPBL
lesson “Leonardo da Vinci in the Function World” in the context of function in high
school. The teacher was supposed to provide the example “Boat” as a further
comprehensive explanation of the challenging task, whose content was “drawing a
pattern with the tool of function curve” with the purpose of leading students to create
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innovative and unique works through group collaboration and flexible application of
relevant knowledge. Students were asked to present and communicate their creations
on stage, when assessments were made by their teacher, classmates, and group
members, from the perspectives like “goodness of fit”, “verbal expression”, etc.
Finally, taking the feedback provided by students into account, this study discussed the
advantages of DoPBL in developing students’ mathematical creativity, together with
the problems and challenges it faces.

Keywords: Mathematical creativity; DoPBL; Function image
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Research on the Current Situation and Strategies of The
Mathematical Learning Plan Guidance Model

Qiang Li?, Shihu Lv?

1. Northwest Normal University

With the deepening of the reform of basic education curriculum, however, due to the
traditional concepts and the heavy burden of students’ mathematical learning, as well
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as the slow macro climate change in education, many problems have gradually been
exposed in the implementation process of their classroom teaching reform. As an
attempt to conform to the concept of the new curriculum reform, the mathematics
learning plan guidance model is no exception. The object of this article is the
mathematical learning plan guidance model. This model adheres to the long-term
development of students, cultivating their ability to learn independently, explore
actively, and innovate proactively. In recent years, teaching practice has proven that
the implementation of the learning plan guidance model meets the requirements of
curriculum reform, conforms to the needs of students' growth, and is also conducive to
promoting teachers' professional growth. However, with the gradual deepening of
teaching reform, many problems have also emerged. In view of the problems existing
in the application of the study case guidance model, this paper applies investigation
method, interview method, and literature analysis method, analyzes the causes of the
problem, and proposes optimization strategies.

Keywords: Learning plan guidance; Teaching mode; Optimization strategy
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Research on the Design Features and Performance of
Mathematics Scaffolding Based on Learning Trajectory

Yanzhi Wang*
1. Shandong University of Technology

Scaffolding teaching meets the development demands of the new curriculum reform and
is a beneficial exploration to break through the dilemma of classroom teaching.
However, as teaching metaphors, the concept of scaffolding is abstract and fuzzy, and
their guiding role in practice is limited. Learning trajectory can help teachers make
better design decisions according to the prediction of students' learning process, and
provide basis for teachers to design and implement scaffolding. The study uses the
analysis framework for mathematical scaffolding based on learning trajectories as the
theoretical constructs, combined with instructional design and teaching records, the
teachers' scaffolding behavior in math lessons is coded, and descriptive statistics and
chi-square test are used to analyze the characteristics and performance of teachers'
scaffolding behavior. Research has found that teachers design and implement
corresponding scaffolding according to different mathematical learning process levels
and scaffolding intentions. scaffolding can activate students' intermediary activity and
promote students' reflective abstraction by pointing out the thinking direction,
improving the thinking level, and providing multiple representations to overcome
cognitive obstacles.

Keywords: Learning trajectory; Mathematical scaffolding; Scaffolding design
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Teacher Perceptions of Mathematical Modelling in Junior
High Schools

Zhipeng Ren?, Ah Chee Ida MOK!
1. The University of Hong Kong

Mathematical modelling is a popular educational activity in junior high schools. This
study aims to find out mathematics junior high school teacher perceptions of
mathematical modelling. The research questions are: (1) How do teachers perceive
mathematical modelling activities in junior high schools? (2) What are teachers’
practice-based perceptions of teaching mathematical modelling? (3) What are the
potential factors that influence teacher perceptions of mathematical modelling? The
theoretical consideration of this study is C-A-B model which is composed of three
dimensions based on literature review: (1) teachers’ cognition, i.e., teachers’ process
of acquiring their own understanding through working experience; (2) attitude, i.e.,
teachers’ predisposed state of mind regarding a value; (3) behaviour, i.e., teachers’ act
that demonstrates teachers’ perception that something is true or false. The present
research utilizes a quantitatively-driven, mixed research design, including survey and
interview. 60 teachers were recruited from 6 junior high schools in China. 10
participants from these 60 teachers volunteered to participate in a follow-up interview
via online recruitment. The results show that intermediate teachers have a significant
performance in behaviour dimension than junior teachers and senior teachers, with the
possible reason that intermediate teachers have gained more PCK and are more drived
by title promotion. Teachers’ cognition, attitude, and behaviour can influence their
perceptions of the implementation of mathematical modelling teaching.

Keywords: Junior high school teacher; Mathematical modelling; Perception; C-A-B
model

2 4-18/Presentation 4-18:



) RIS LM B A hoO B = R AR 2
-/ The Third ACME Symposium on Mathematics Education

B rp AEARBHEEL BE T 357

454
W N B e

HEFRRE 102 (LSS BE BUF AR (20224E 0D ) $& H ] 3% 0
BRI, (NS HUBEHEARFEAE (2022485 ) B S5 BA hn 5w 1 %
RBUERE R %, BB B h BN 2 B EAL, BB AL S iR 9% i 5t
FIEREAN B SRR, DA s A S R ), $R A R 3R
PRAREUCE I TR RIIRE S, AR RO RFRIRE . Al
KO HTE T T NEIRBOREAS A SAREHE T (1% G R 17 0 AN AT 54 22 b 2% i o
ARRBEEE N FZ TN, BERBEZZLEKT, DEERORFNFN,
BT RS “H—%—VF” — 8, BJa it IR RBEE R 0 L s SR
L FEMONEDULER G I, PR AR E R s . 5 SR RS AR T
ZEER, SRR AREUERE RIS T = ERECE R, e Bk s
715 PU. RIUREGEE R, e B0 IR E ).

Ky RAHER; HEPLRE ) ORI

Developing Algebraic Reasoning Ability for Junior High
School Students

Shucai Chen'
1. Anhui Normal University Affiliated Cuiwen Middle School

Reasoning ability is one of the core competencies in junior high school mathematics
proposed in the Compulsory Education Mathematics Curriculum Standards (2022
Edition). The 2022 Curriculum Standards strengthen the cultivation of algebraic
reasoning in the fields of numbers and algebra, and algebraic reasoning should be
given attention in teaching. The cultivation of algebraic reasoning ability should run
through the entire process of mathematics learning, in order to improve students'
reasoning ability, enhance their ability to discover, understand, and appreciate
mathematical beauty, and promote the development of students' core mathematical
literacy. This article analyzes the arrangement of algebraic reasoning in the People's
Education Press textbooks and the examination of algebraic reasoning in Anhui Middle
School Entrance Examination questions in the past 5 years through text analysis. The
aim is to explore the consistency of "teaching learning evaluation™ in teaching practice,
guided by mathematical core literacy and based on curriculum standards. Finally,
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several strategies for cultivating algebraic reasoning are proposed: 1. Develop the
habit of careful observation and improve the perception of algebraic reasoning; 2.
Guide students to boldly guess, deduce, and prove, and improve their experience of
algebraic reasoning; 3. Teach mathematical thinking methods and improve the
application of algebraic reasoning; 4. Present the process of algebraic reasoning and
improve the exploratory power of algebraic reasoning.

Keywords: Algebraic reasoning; Reasoning ability; Core competencies
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The Research of Question Chain Teaching in High School
Mathematics under the Background of the “Three New”

Hua Wang*
1. Zhejiang Tongxiang Education Bureau
As the heart of mathematics, questioning is one of the effective ways to guide students

to learn mathematics with question chain teaching. A series of orderly and hierarchical
guestion chain can be connected to knowledge and thinking. Different types of questions
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in the columns of “observation”, “thinking”, “exploration” and “tips” in the textbook
are the learning sources of the question chain. In the classroom practice of “the simple
geometric nature of hyperbola”, the teacher carried out the mathematics question
chain teaching, integrated and designed the question chain after considering all the
questions arranged in the textbook text, and produced the classroom effect of natural
coherence of logical thinking. From this, several teaching reflections were obtained:
the place where the problem comes from, the problem which promotes thinking, and
the principle of question chain designing. This paper is based on the deepening
research results of the 2022 Zhejiang Education Science Planning project "Thematic
Meaning Learning Strategy Research in High School Mathematics *(2022SC271), and
the 2023 Jiaxing High School Special Project for Innovative Top Talent Fostering
“Deep Learning Strategy Research Based on the Cultivation of Top Talent in High
School Mathematics ”( JZ23140).

Keywords: Question chain; Hyperbolic property; Asymptotic line
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Exploration of Mathematics Extension Courses on Teaching
Practice under the STEAM Education Concept

ianhui Zhao *?, Weizhong Zhang 2
1. East China Normal University
2. Zhejiang Normal University

With the development of The Times, there is an increasingly urgent demand for the
cultivation of comprehensive and innovative talents, and interdisciplinary has become
a keyword in the current mathematics curriculum reform. Mathematics expansion
courses, as an important carrier for implementing interdisciplinary teaching, have
encountered obstacles in the actual design and implementation process, such as weak
comprehensiveness and being easily alienated into basic courses such as "excellent”
and "advanced", and cannot bear the heavy responsibility of cultivating students’
practical problem-solving abilities. The STEAM education concept, with
interdisciplinary as its core feature, can provide effective ideas and value guidance for
optimizing mathematics expansion courses. Therefore, in order to achieve the goal of
improving the ability to solve real-life situational problems in mathematics classrooms,
it is particularly important to explore the teaching practice of mathematics expansion
courses under the STEAM education concept. In order to address the research question
of "How effective is the teaching practice of mathematics expansion courses under the
STEAM education concept”, based on the theoretical framework of mathematics
expansion course teaching under the STEAM education concept, a 9-day (spanning 16
days) field survey, lesson development, and teaching practice activities were conducted
in N Middle School in Zhejiang Province, targeting 82 ninth grade students. Combining
research methods such as pre- and post- testing, classroom observation, semi-
structured interview, and open questionnaire survey, this study examines the
development of students’ problem-solving ability in real situations oriented to
mathematics classroom in the learning process from five dimensions: knowledge
foundation, situational understanding, problem-solving, communication and
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interaction, and attitude tendency. The research has found that mathematics expansion
courses under the STEAM education concept have a positive promoting effect on
improving students’ ability to solve real-world situational problems, especially in the
three dimensions of "situational understanding, communication and interaction, and
attitude tendency”, which are the most significant, followed by the "problem-solving"
dimension. The improvement in the "knowledge foundation™ dimension is relatively
weak, but students’ attention to interdisciplinary knowledge has increased. Based on
this, three teaching suggestions are proposed: using an overall design that reflects
structured features to provide driving force for the development of mathematics
expansion courses under the STEAM education concept in different grades; Utilizing
learning task sheets to enhance the adaptability of students at different levels to
mathematics expansion courses under the STEAM education concept; Utilizing the
interdisciplinary mathematics expansion course platform to establish teachers’
classroom role awareness.

Keywords: STEAM; Mathematics extension course; Mathematics teaching; Problem-
solving ability; Real-life context
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Assessment Research Based on PISA Test and Mathematics
Core Literacy Assessment Framework

Jingyue Xu!

1. Shanghai Normal University

The transformation of Chinese education from "three-dimensional goal"” to "core
accomplishment” shows that contemporary education is an education that enables
students to develop comprehensively and individually. Among them, mathematics
education carries the function of carrying out the fundamental task of cultivating
morality, cultivating people, and developing quality education. It should guide students
to master the "four basics", form the "four ability" and develop the "three use". At the
same time, because the core literacy of mathematics subject is measurable, has the
connotation of decomposability, has the ability of comprehensiveness, and has the level
of advanced. Based on the evaluation framework of mathematics core literacy proposed
by Professor Yu Ping and combined with the PISA2021 model, this paper presents an
evaluation table and evaluation framework that is more suitable for the teaching and
evaluation of Chinese students  'mathematics core literacy. Dimensions include six core
competencies in Mathematics, three levels of core competencies in mathematics
(knowledge understanding, knowledge transfer, and knowledge innovation),
mathematical reasoning, problem-solving (mathematical abstraction, mathematical
application, and mathematical evaluation), change and relationships (growth
phenomena), space and shape (geometric approximation), quantity (computer
simulation) and uncertainty and data (conditional decision making). In order to provide
a certain reference for the core literacy assessment research based on the test paper.
Keywords: Core literacy; PISA; Evaluation framework
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Construction and Practice of the SNAS Teaching Model to
Promote the Positive Emotion of Middle School Students in
Mathematics Learning

Xuan Zheng?, Jun Ren?
1. Ningbo Jiangbei District Education Bureau
2. Zhejiang Normal University

Some students’ enthusiasm for learning mathematics gradually declines, and their
attitudes become anxious, fearful, and even lead to giving up, which has become a
relatively common phenomenon. This study starts from the perspective of positive
psychology. First investigates the current emotional status of 8127 junior middle school
students in Jiangbei District, Ningbo City, Zhejiang Province regarding their
mathematics learning, as well as the current level of emotional attention from 161
junior middle school mathematics teachers in the district in their teaching. Based on
this, an SNAS (Secure Natural Appreciatory Selfless) teaching model is constructed to
enhance the positive emotions of middle school students in mathematics learning.
Subsequently, experiments and practices were conducted with 6 teachers and Ninth-
grade students from 8 classes. Finally, the study is analyzed and validated through pre-
and post-tests using the Positive and Negative Affect Schedule (PANAS), pre-and post-
academic quality assessments, and teacher teaching reports. The research results
indicate that the Theory of Positive Emotions forms a solid foundation for constructing
SNAS teaching model and provides clues and directions for exploring teaching
strategies. Meanwhile, the SNAS teaching model can effectively enhance students'
positive emotions and academic performance in mathematics learning and effectively
improve teachers' teaching methods and teaching status.

Keywords: Middle school student; Mathematics learning; Positive emotion; Teaching
model
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Mathematics Teaching Based on Learning Trajectory:
Theoretical Foundations, Conceptual Analysis, and
Framework Design

Xue Yang?, Jiayi Miut, Chunli Zhang*

1. Beijing Normal University

Mathematics teaching based on learning trajectory takes students’ learning trajectory
as a teaching decision, is a teaching paradigm that revolves around the organization
and rooted research of students' mathematical learning. This study focuses on the
concept of "learning trajectory”, based on a review of research on student learning in
education, psychology, and sociology, explores and constructs a mathematical teaching
analysis framework based on learning trajectory, with the interaction between learning
activities and mathematical conversation as the core. Among them, learning activities
are the carriers of students' learning, which contains teachers' understanding, design,
and planning of knowledge. Mathematical conversation is the intermediary of teacher-
student communication, reflecting how teachers and students exchange ideas and learn
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together in the classroom. The interaction between learning activities and
mathematical conversation reflects the fact that teachers balance students'
personalities and commonalities in teaching, effectively connecting with the reality of
teaching and learning.

Keywords: Learning trajectory; Framework design; Learning activity; Mathematical
conversation
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Mathematics Teaching under the Intelligent Learning
System

Yuexing Zheng!

1. Shanghai Huayao Baoshan Experimental School

The smart learning system we advocate is guided by the concept of “What is it? Why?
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What else?” “What is it” refers to paying attention to the formation process and
historical evolution of concepts, and adding subject culture. “Why” refers to revealing
the logical relationships behind phenomena and elaborating on the ideas, viewpoints,
and methods. “What else” refers to how to explore and cultivate innovative thinking,
divergent thinking, and critical thinking. The characteristics of mathematics teaching
under the intelligent learning system: 1. While teaching, teachers use problem-driven
strategy to motivate students, and manage the learning activities based on difficulty
and logical relationships. They spread mathematical ideas, viewpoints, and methods,
and provide appropriate evaluation and guidance for students’ answers and
explorations. They have carefully designed deep learning for students. 2. Students are
proactive in classroom activities, have independent thinking, group discussions, and
mutual evaluations, and have initially developed a sense of using mathematical thinking
to approach and solve problems. Not limited to solving one problem at a time, but to
grasp strategies for solving a type of problem. 3. The extra-curricular activity of the

integration of mathematics and aesthetics is a significant measure to stimulate students’

creative thinking. All junior high school students participate in this activity, perfectly
combining rational mathematics with emotional aesthetics to create colorful and
exquisite works. The works combine uniqueness, singularity, and irreplaceability, and
every excellent work will leave beautiful and profound marks in the lives of students.

Keywords: What is it; Why; What else; The integration of mathematics and aesthetics
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The Characteristics of the Knowledge Structure of Year 6
Students on '""Measurement of Graphs': Using Concept Map
as an Evaluation Tool

Yanling Wang?, Jintao Yan?, Xiaoshuang Feng!
1. Northeast Normal University
2. Lianyuan Street Primary School in Wuxi, Jiangsu Province

This study aims to explore how to assess the structure of mathematical knowledge in
the minds of primary school students. Based on the concept map developed by Novak's
team, the scoring system composed of the concept map elements, scoring standard
framework, and scoring rules was adjusted and determined, and the "measurement of
graphics™ conceptual structure diagrams independently drawn by 223 students of sixth
grade were used as the objects to analyze the knowledge structure characteristics of
the students. The adjusted scoring system consists of six basic elements of "subject
words, concepts, levels, components, branches, and cross-links™. After scoring each
element, this article describes the characteristics of students' knowledge structure from
six aspects: "logical starting point of knowledge, breadth of knowledge, depth of
knowledge, completeness of knowledge, differentiation of knowledge, and integration
of knowledge". Through the analysis, it is found that the content of "graphic
measurement” of the sixth-grade students has a concise and reasonable starting point
of knowledge logic, but there are problems such as blurred boundaries and scattered
focus. The breadth of knowledge varies significantly between individuals, but most of
them meet the standard. The depth of knowledge shows a concentrated trend and is
constrained by the combination of knowledge breadth and knowledge differentiation.
The content of "Measurement of Graphics” varies in different subdimensions and
subordinate modules. The ability to differentiate knowledge is generally present but not
outstanding, while the ability to integrate knowledge generally has a significant
shortcoming.

Keywords: Concept mapping; Concept map scoring system; Knowledge structure;
Measurement of graphics
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Design of Mathematics Classroom Problem Context
Focusing on Core Competencies

Zhiyu Wang'?, Weizhong Zhang*

1. Taizhou Lugiao Middle School
2. Zhejiang Normal University

Mathematics teaching and learning, guided by the cultivation of core competencies,
provides a broader research space for the design of classroom problem contexts. This
study first proposed that the horizontal characteristics of mathematical problem
contexts include three elements: “background presentation”, “mathematical
representation”, and ‘“task requirements”. Then, it analyzed the correspondence
between the cultivation of three levels of mathematical core literacy (namely knowledge
understanding, knowledge transfer, and knowledge innovation) and the design of
problem contexts. Then, a framework for designing mathematical problem contexts
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aimed at cultivating core literacy was constructed, Finally, the basic path for designing
mathematical classroom problem contexts was determined: firstly, the specific
direction of literacy in designing mathematical problem contexts was determined; The
second is to search for real situational prototypes of mathematical problems; The third
IS to design the summoning structure of the problem context; The fourth is to evaluate
and optimize mathematical problem contexts, and to provide specific explanations
based on the content of the “Expansion of Number Series and the Concept of Complex
Numbers” in the high school mathematics textbook of the People's Education Press A
version (2019 version).

Keywords: Core competencies; Mathematics teaching; Problem context
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Exploring the Effectiveness of Listening Card Trick in
Enhancing Mathematical Modelling Competencies of Grade
11 Students: An Innovative Teaching Design and
Implementation

Huansen Jian*?
1. East China Normal University
2. Escola Sun Wah

Mathematical modeling is a vital skill for high school students, but it is often overlooked
or inadequately taught in traditional mathematics courses. This paper aims to explore
how a mathematical magic skill that involves identifying cards by using modular
arithmetic and combinatorics can be used as a scenario for mathematical modeling. An
elective course on mathematical modeling based on this skill, which is called Listening
Card Trick (LCT), was designed and implemented for 15 grade 11 students who were
interested and voluntary. LCT is a magic technique that combines mathematics and art
and can enhance students’ mathematical interest and creativity. This paper used a self-
developed mathematical modeling competency scale and a permutation and
combination monthly test, as well as interviews, to collect and analyze the data of the
students who participated and did not participate in the elective course, in order to
evaluate the actual teaching effect of this design. It was found that the students who
participated in the course improved significantly in their motivation, attitude,
confidence, and problem-solving skills, as well as their mathematical modeling
competencies, compared to those who did not participate. It is suggested that LCT can
be an effective and engaging way to incorporate mathematical modeling into high
school mathematics courses. This study provides a novel teaching mode and resource
for high school mathematics curriculum design.

Keywords: Listening card trick; Si Stebbins stack; Mathematical modeling; High school
mathematics education
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Reflections on Strengthening the Teaching of Ruler-and-
compass construction in Junior High School Mathematics

Chengyun Xing?!

1. The Institute of Education Sciences of Binzhou

It is of great value to infiltrate and strengthen the teaching of ruler-and-compass
construction in junior middle school mathematics, which can enhance the intuition of
geometry, deeply understand the knowledge of geometry, and improve reasoning ability.
Based on the qualitative analysis of the weakening of ruler-and-compass construction
in Mathematics Curriculum Standards for Full Time Compulsory Education
(Experimental Draft) (2001 ed.) and Mathematics Curriculum Standards for
Compulsory Education (2011 ed.), as well as the congenital deficiency of
corresponding teaching materials and the inadequate teaching situation, in the light of
the importance of Mathematics Curriculum Standards for Compulsory Education
(2022 ed.), through years of iterative exploration and research in classroom teaching
practice, combined with further study of relevant literature, this study proposes 7
teaching strategies, which includes ruler-and-compass construction is an effective
means to establish students' geometric intuition, a powerful tool to exercise students’
reverse thinking, a material carrier for students’ learning by doing, an important
method to understand the beauty of mathematics and spread mathematical culture, an
important lever to cultivate students’ reasoning ability, an effective way to develop
students’ thinking and reflection ability, and an effective means to achieve graphic
movement. From a corresponding perspective, this article explains that ruler-and-
compass construction is an important path for geometry learning. In classroom
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teaching, ruler-and-compass construction should play an important role in developing
students’ core literacy, to bloom with new brilliance.

Keywords: Geometric intuition; Ruler-and-compass construction; Reasoning ability;
Core literacy
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The Types of Mathematics Problems, Teachers’ Questioning,
and Mathematical Discourses

Wei-Min Hsu*
1. Pingtung University, Taiwan

This study aims to investigate what kinds of problem types, teachers’ questioning, and
mathematical discourse are presented in elementary mathematics teaching. A case
study was adopted as a method and there were 31 teachers with different academic
backgrounds and teaching experiences participated in this study. Ninety-three
mathematics lessons were recorded from each teacher with three mathematics lessons.
Based on the analysis results from teaching videos, this study found that there were 91%
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of problems the teachers presented in their teaching were the type of low-cognitive
demand, and 82% of teaching focuses were on facts memorization and operation
mastering. Most of the teachers’ questioning were focused on problem understanding
and mathematics concepts clarification for helping students’ problem- solving. There
were only 5% of teachers’ questioning provided opportunities for students to explain,
reason, and apply their thinking processes. The contents of mathematical discourse
between teachers and students included mathematical language, symbols, and figures,
and most of the way of communication the teachers adopted was the way of
information-delivery rather than students-construction. According to the research
results, we argued that there was a BIG gap between teachers’ teaching practice and
the argument of curriculum guidelines of Taiwan.

Keywords: Teachers’ questioning; Mathematics teaching; Mathematical discourse;
Mathematics problems
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The Effect of Teaching Mode Focusing on the Cultivation Of
Mathematical Reasoning on Middle School Students’
Mathematical Reasoning Competency

Xin Zheng!

1. Jimei University

In order to evaluate the effectiveness of applying teaching mode focusing on the
cultivation of mathematical reasoning (FC-MR) in mathematics teaching, the current
study investigated the mathematical reasoning competency of middle school students
before and after a three-month intervention. The population included ninth-grade
students from 18 classes in a middle school in the central district of China (N=966),
with two classes in the intervention group (N=79) and sixteen classes in the control
group (N=887). With a scale based on construction theory, this study tested students’
mathematical reasoning ability from three aspects: test construction, project design,
and result space, using the Rasch model as the measurement model. The outcomes of
the study presented that the students in the intervention group had significantly higher
mathematical reasoning competency in the post-test than in the pre-test. In the post-
test, the students in the intervention group had significantly higher mathematical
reasoning competency than those in the control group. The students in the intervention
group realize the limitations of proving through experience and actively seek general
demonstration. In the post-test, students showed a stronger awareness of using
counterexamples to prove. In the post-test, students showed more representation forms
and argumentation strategies.

Keywords: Mathematical reasoning competency; Teaching mode; Measurement
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Playing Math Projects Together in Informal Learning
Spaces

Min Jin'?, Xing Jit
1. Shanghai Experimental School
2. East China Normal University

In informal learning spaces on campus, there are numerous mathematical elements.
When organizing project-based learning, teachers can integrate these elements into
their daily mathematics teaching designs. Students can experience mathematical
project activities, observe the world with a mathematical perspective, think about the
world using mathematical thinking, and express the world with mathematical language.
They can practice the joy of "playing with Mathematics". The author attempts to
explore the path of mathematical project-based learning in informal learning spaces
and introduces several cases of cultivating mathematical core competencies through
mathematical projects. In the creation of teaching contexts, it is important to
reasonably develop and utilize the informal spatial resources around us. This will
better drive the design of contextualization, diversify problem variations, facilitate
explicit thinking, and promote diverse achievements. Through nurturing students in the
environment and creating in practice, the educational value of the curriculum can be
maximized.

Keywords: Informal learning spaces; Mathematics project-based learning
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Drafting an Elementary Mathematics Literacy Evaluation
Instrument: Taking the Evaluation Scale of Geometric
Intuition Ability as an Example

Liming Tang!
1. Shenzhen Primary School

In the current context of China's reform that focuses on developing students' core
competencies, it is urgent to construct an evaluation instrument for primary school
students' geometric intuition ability. This article combined quantitative and qualitative
evaluation. Based on previous research, this study proposed an evaluation framework
for the geometric intuition ability of students in grades 5 and 6 from four dimensions:
structure, cognition, content, and scenario. This study ultimately developed an
evaluation scale of geometric intuition ability for students in grades 5 and 6,
elaborating on three dimensions: “indicators, grades, standards, weights, scores of the
evaluation scale”, “evaluation subjects and results”, and “use of evaluation scales”.
The purpose of this study is to provide a reference for teachers to develop an evaluation
scale of mathematical literacy, and to improve the accuracy, operability, speed, and
uniformity of the evaluation.

Keywords: Mathematical literacy; Evaluation scale; Primary school students in higher
grades; Geometric intuition ability
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A New Validation Framework of Developing Assessment
Instruments Based on Mathematical Core Competencies

Da Zhou!
1. Northeast Normal University

With the issues of the Mathematics Curriculum Standards for Compulsory Education
(2022 Edition), the academic assessment based on mathematical core competencies has
become a hot topic, and it’s one of the key issues currently faced how to improve the
quality of assessment instruments based on mathematics core competencies. The
purpose of this study is to construct a new validation framework for developing
assessment instruments of mathematical core competencies. First, the document
analysis was used to review the existing studies on validation. Then, a new validation
framework was built by combining the results of document analysis and the process of
developing assessment instruments of mathematical argumentation, and this validation
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framework includes “setting, representing, administrating, scoring and generalizing”.
Finally, under the guidance of the whole validation approach, an interpretive argument
and a validity argument were used to form the system scheme for implementing
validation analysis based on the argument-based validation method. The results are
very essential for researchers to develop high-quality assessment instruments of
mathematical core competencies.

Keywords: Validation; Mathematical core competencies; Assessment instruments
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The Effect of Problems and Feedback on Interdisciplinary
Problem-Solving in High School Mathematics Classrooms

Yanbin Zhang?, Zheng Jiang!, Mengfan Qian*
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1. Shanghai Normal University

Interdisciplinary literacy is one of the important goals of student cultivation under the
double new background. How to cultivate students’ interdisciplinary literacy in
mathematics classrooms is what every mathematics teacher needs to think about.
Teachers need to think about how to design appropriate teaching activities and
problems, and how to give students timely, necessary, and appropriate feedback. This
study aims to explore the impact of problem types (interdisciplinary problems and pure
mathematics problems) and teachers’ feedback methods on high school students’
problem-solving abilities and innovative behaviors in cooperative learning in
mathematics. This study adopted the experimental research method and found that
students had better problem-solving abilities and innovative behaviors in
interdisciplinary mathematics problems than in pure mathematics problems. Teachers’
indirect feedback could better promote students’ innovative behavior and problem-
solving than direct feedback. The significance of this study is to provide reliable
methods and suggestions for high school mathematics teachers to carry out
interdisciplinary teaching in high school mathematics effectively.

Keywords: Interdiscipline; Problem-solving; Innovative behavior; Teachers’ feedback
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A Systematic Review on the Application of Instrumentation
Theory in Mathematics Education Research

i Tan?, Zhigiang Yuan?
1. East China Normal University
2. Hunan Normal University

Instrumentation theory is one of the most important theories of carrying out
mathematics education research regarding integrating technology into teaching and
learning, but it remains under-researched in China. This study aims to explore the
application status and development trend of instrumentation theory in mathematics
education research. By using a method of systematic review, this study selected 73
relevant empirical papers from four databases, namely, Web of Science, EBSCO,
ScienceDirect, and Wiley, for analysis. It was found that instrumentation theory had
gradually attracted the attention of researchers in different countries and disciplines.
The relevant empirical research was mainly qualitative research, spanning all grades
and the research scenario mainly involved the technology-supported learning
environment. The related concepts of instrumentation theory continued to evolve in
three directions: the expansion of mediation types of instruments, the evolution of
instrumental genesis theory, and the development of instrumental orchestration theory.
The instrumentation theory has been used as one of the frameworks in different
mathematics education research topics, among which the popular topics were
mathematics teaching and learning, teachers’ knowledge, textbook-use, and
collaborative learning. Moreover, instrumentation theory is extremely powerful in
connecting with other theories which can be divided into theories related to specific
topics of teaching and general educational teaching theories.

Keywords: Instrumentation theory; Instrumental genesis; Instrumental orchestration;
Systematic review

|g



N
N

) RIS LM B A hoO B = R AR 2
-/ The Third ACME Symposium on Mathematics Education

7R 5-2/Presentation 5-2:

I P RS T B AR IL e Y SEER 5 45 R

PRk 2 fTAZHEN B R
L AR K
2. L TTRL R S

Bep s s m B R s 77, b e N RO AN IR+ 0, Dk
20120 DOR T 25 B 4y 4y 2t A0 s B R 5e 3%, DUYT R R R AN B R 2 B A
A i B P 2 B FORIIE S R R e SR AL 38 B ) B O B B
AT NA . A SRR EESALR . @A EIEAL BFRIH . 2
B AN TSI, X 25 R AR UL se R R (s s B AT 70 i AR B KRR T
R M By ZEs R WRE T2 AAEFWAE IO EIRE ML BUEITI S
WASE. HAT, SEBCERRIL R RS AHARANETEE, REREHT;
[ bracii 5 G R RESBERAEAR X, ReRECROREE; B
P, ISR S K IRERSS & T BIBNGI 4, IR EERECAE 3h e i T
PRI, WEEE A SRR AR . RE T E O R IB b @R
AL E T E A AL TR &R, IR R BLRIRT 77 S — e 1k,
ERARAE 2% RS Ty, G AE B AR T3
HKtdig: BerBRILoE; BN EERHES e A

Practice and Characteristics of Mathematical Olympiads
from an International Perspective

Jinhua Chen' 2, Yijie He' 2, Zhenhua Luo® 2
1. East China Normal University
2. Shanghai Key Laboratory of Pure Mathematics and Mathematical Practice

Mathematical prowess influences a country's technological strength, with the discovery
and cultivation of mathematical talent being crucial. Therefore, since the 20th century,
countries around the world have been organizing national mathematics competitions
in the hope of identifying and nurturing mathematically gifted students at an early stage.
Moreover, many international research studies also indicate that winners of
mathematics competitions are more likely to become outstanding talents in the fields of
mathematics and science. This study focuses on five aspects, namely, activity
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organization, selection processes, competition formats, training programs, and reward
mechanisms, to analyze the characteristics of the Mathematical Olympiad systems in
various countries. The data for this study were obtained from documents of the Ministry
of Education, official competition websites, authoritative journal articles, and other
sources from more than ten countries, including China, the United States, Russia,
Japan, the United Kingdom, France, and Australia. Currently, the Mathematical
Olympiad systems in various countries have well-established organizational structures,
stable financial support, close international exchanges and cooperation, a focus on
disadvantaged groups and regions with special policy support, an emphasis on process-
based evaluation, a combination of short-term training and long-term tracking,
leadership by professional teams to ensure the high-quality execution of mathematical
activities, and widespread student participation, balancing both accessibility and
selection. Although China has gradually established a Chinese Mathematical Olympiad
system that suits its national conditions and has achieved some results in talent
discovery and cultivation, it still requires joint efforts from all sectors of society to
create a healthy and natural environment for mathematics competitions.

Keywords: Mathematical Olympiad; Mathematical talent; International comparison;
Practical characteristics
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An Exploration on the Cultural Attribute of Chinese and
Japanese Mathematics Textbooks from the Perspective of
Peirce Semiotics: Based on the Comparison Study on the
Domain of Functions and Equations in the Level of Junior
High School

Zhihui Chen?, Zhuojun Chen!
1. South China Normal University

Mathematics textbooks are not only the visual manifestation of national curricula, but
also the important carrier of the cultural connotations of various countries. The
cultural attributes of textbooks make a non-negligible impact on the value orientation
of teachers' teaching design, and play key roles in shaping students' learning
experience in mathematics as well. This study chooses mathematics textbooks as the
research objective, and attempts to discuss the cultural implications, symbol type, and
investigation path of mathematics textbooks from the theoretical perspective of Peirce
Semiotics. Finally, through the comparison of the contents of the corresponding
chapters of the mathematics textbooks in China and Japan, the cultural characteristics
of the original illustrations, mathematical thought methods, graphical representations
and situational expressions of the mathematics textbooks in the two countries are
further analyzed. Strategic suggestions for how to integrate culture into mathematics
textbooks and relevant teaching practice are also discussed at the end.

Keywords: Mathematics textbook; Cultural attribute; Comparison between China and
Japan; Semiotics
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A Comparative Study on the Compilation of Counting Units
in Primary Mathematics Textbooks in China and Japan:
Takes the Textbooks of the PEP Edition and the Qilin Guan

Edition as Examples

Xiaoshuang Feng?, Yanling Wang!

1. Northeast Normal University

Since the release of the Mathematics Curriculum Standards for Compulsory Education
(2022 Edition), the counting unit has been an important concept in Number and
Algebra in primary school, as well as a core concept in the structured integration of
knowledge in this field, which has attracted a lot of attention. This study takes the PEP
Edition and the Japanese Qilin Guan primary school mathematics textbooks as the
objects, and analyzes the similarities and differences in the compilation of the counting
units content from the dimensions of "the concept of counting units, understanding the
meaning of numbers based on the concept of counting units, and explaining arithmetic
based on the concept of counting units”. Through the analysis, it is found that both
versions of the textbook focus on the concept of counting units, but the Chinese version
specifically defines the counting units of integers, decimals, and fractional units in a
formal manner. However, the Japanese textbook lacks such definitions. For
understanding the meaning of numbers based on counting units, both textbooks focus
on the linear expression of counting units in the composition of integers and decimals,
and both lack the content of understanding fractions based on the accumulation of
fractional units. Moreover, the Chinese version emphasizes textual representation,
while the Japanese version emphasizes symbolic representation. In terms of relying on
counting units to explain arithmetic, in the compilation of integer operations, both
textbooks highlight that the operation is essentially an operation of counting units with
the help of the small sticks and other models. However, in terms of decimal and
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fractional operations, both of them are relatively weak in the explanation of the
operation principle.

Keywords: Mathematics textbooks for primary schools; Counting units; Compilation of
textbooks; Comparison between China and Japan
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Reasoning and Proof in Mathematics Textbooks: Taking
Equation Content in Chinese and Finnish Mathematics
Textbooks as an Example

Yu Fu?, Jiayao Wang?
1. Nanjing University of Information Science and Technology

2. Beijing Normal University
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The reasoning and proof framework was applied to investigate the reasoning and proof
opportunities given to students by the equation content in Chinese and Finnish
mathematics textbooks. The results showed that the tasks contained in the equations of
the two series of mathematical textbooks were significantly different, the reasoning and
proving opportunities contained in the equations of the two series of mathematical
textbooks were significantly different, and the reasoning and proving opportunities sub-
activities contained in the equations of the two series of mathematical textbooks were
significantly different. An in-depth analysis of the characteristics of reasoning and
proof task design in Finnish mathematics textbooks has important implications for
promoting the construction of mathematics textbooks in China, and also gives us
certain pedagogical insights: teachers should reasonably use the settings of examples,
exercises, review questions, additional questions, and other settings in the textbooks to
grasp students' situations and fully mobilize a variety of mathematical activities in
mathematics textbooks to build a stage for students' thinking, textbook reform should
adhere to localized characteristics, draw on high-quality experience from other
countries, and have a more international perspective.

Keywords: Mathematics textbook; Reasoning and proof; Equation; Comparative study
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Research on Emotions of Mathematics Teachers from an
International Perspective: Theoretical Basis, Research
Design and Research Results: A Scoping Review of Forty-
four Empirical Researches

Su Han?, Haozhe Jiang?, Peiyao Lei®, Wenging Kong*
1. East China Normal University
2. Zhejiang University
3. Chengdu Education Research Institute

Mathematics is an intensely emotional subject. In recent years, the emotions of
mathematics teachers have increasingly become a hot topic in international
mathematics teacher education research. This article adopts the scoping review method
to make a three-level thematic analysis of 44 empirical studies published in
international core journals. It is found that: in terms of theoretical basis, current studies
mainly applied theories including Cognitive appraisal theory, Control-value theory,
Emotional intelligence theory, and Emotional labor theory; in terms of research design,
most of the in-service middle school teachers were selected as the research objects, and
most of the research methods were quantitative orientation. In terms of research results,
current researches involved mathematics teachers' specific emotions, dichotomous
emotions, emotions of different dimensions, and mixed emotions, and mainly focused
on specific emotions such as anxiety and enthusiasm. Antecedents of mathematics
teacher’s emotion include the personal cognitive and non-cognitive factors, emotional
capacity, mathematics learning experience, and external contextual factors, while the
consequences included the two levels of teacher individuals and students group.
However, there was little intervention on the emotions of mathematics teachers.
Overviewing the international research status provides enlightenment and suggestions
for domestic research from three aspects: enriching theoretical perspectives,
broadening design ideas, and enhancing problem awareness.

Keywords: Mathematics teacher; Teacher emotion; Scoping review; Teacher
education
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US and Chinese Elementary Teachers’ Noticing of Cross-
Cultural Mathematics Videos

Meixia Ding?, Xiaobao Li?, Monica L. Manfredonia®, Wenda Luo*
1. Temple University
2. Widener University
3. Columbia University
4. Shanghai Quangqi Academy

Teacher noticing is an important indicator of teachers’ expertise. Past studies have
revealed that cross-cultural videos are a promising tool to support teacher noticing and
learning. However, little is known about what US and Chinese elementary teachers may
notice from cross-cultural mathematics videos under educational reforms and how they
may reason about what they noticed. In this study, we explored teacher noticing
differences of the sampled US and Chinese elementary teachers (grades 1-4) from
cross-cultural mathematics videos. A total of 34 expert teachers commented on 25 video
clips online. Overall, we collected 233 US and Chinese comment entries, which
contained 634 video-noticing units (Nus = 326, Nchina = 308). We coded “what” and
“how” teachers noticed from the videos both quantitatively and qualitatively. Findings
reveal that teachers in both countries demonstrated strong interests in their
international counterparts’ videos. For instance, there is a preponderance of teacher
comments (US: 66.7%, China: 83.2%) left on videos of international rather than
domestic peers. In addition, teachers in both sides provided profound reflections,
especially in the teaching domain including representations, teacher questioning/guide,
and communication styles. Cross-cultural differences in teacher noticing were also
identified, which were discussed based on possible cultural influences. First, US
teachers noticed the real-world situations and linear models in Chinese videos while
Chinese teachers’ mainly noticing unique representations such as cubes and arrays in
the US videos, along with some tradeoffs. Second, US teachers noticed the rigorous and
deep questions/guide in Chinese videos while Chinese teachers noticed the missing
opportunities for deep questioning/guide in US videos. Finally, US teachers noticed the
structured and engaged communication style in Chinese videos while Chinese teachers
noticed relaxed and natural communication style in US videos. Implications in research
and practice, teacher support, and methodology are discussed. The full article is
available in the Journal of Mathematics Teacher Education.

Keywords: Cross-cultural videos; US and China; Teacher noticing; Expert teachers;
Elementary mathematics
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The Relationship between Reading Literacy and
Mathematics Performance: Insights from Multilevel
Modeling Analysis of PISA Data

Xiangxiang Chen?, Ida Ah Chee Mok?

1. Singapore International School (Hong Kong)
2. The University of Hong Kong

The relationship between reading and mathematics is intricate and multifaceted. A
range of factors, such as domain-general skills, environmental, and genetic factors,
affect reading and mathematics performance in a consistent manner. These factors
create a connection between the domains of reading and mathematics, albeit indirect.
Moreover, reading comprehension also directly plays a role in a variety of
mathematical tasks, especially those that involve problem-solving. This study aims to
investigate the relationship between reading literacy and mathematical literacy among
students using the Programme for International Student Assessment (PISA) 2018
worldwide data. The multilevel modeling analysis results of the dataset show that
reading literacy has a significant and positive correlation with mathematical literacy.
All the reading subareas, namely 1) locating information, 2) understanding, 3)
evaluating and reflecting, 4) single texts, and 5) multiple texts, are all significantly
correlated with mathematical literacy, yet with different strengths of correlation.
Among all the three superordinate categories of reading literacy, namely 1) locating
information, 2) understanding, and 3) evaluating and reflecting, understanding has the
strongest correlation with mathematical literacy. With regard to text types, the
correlation between performance in reading single texts and mathematical literacy is
found to be slightly stronger compared to the correlation between performance in
reading multiple texts and mathematical literacy. The inclusion of other variables does
not improve the explained variance or goodness of fit, suggesting a dominant effect
reading literacy and its subareas have in predicting students’ performance in
mathematical literacy. These findings suggest the interdisciplinary correlation in
students’ performance across academic subjects and the necessity of a comprehensive
understanding of the relationship between reading and mathematical literacies for
developing evidence-based educational policies and practices.

Keywords: PISA; Mathematical literacy; Reading literacy
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A Comparative Study of Cognitive Demands of
Mathematical Tasks in Online-Video Lessons Between China
and England

Yunji Zhang!, Xingfeng Huang!
1. Shanghai Normal University

The COVID-19 pandemic led countries to address school closures and student
suspensions by creating websites or producing online-video lessons. During that period,
videos became the basic means for students to support their self-study at home.
However, there is a lack of necessary research on what learning opportunities these
videos which were produced in such an emergency can provide for students. In this
study, we examine mathematical tasks in online video lessons between Shanghai
(SOVLs) and England (EOVLSs) through the lens of cognitive demands in Quantitative
Understanding: Amplifying Student Achievement and Reasoning Project (QUASAR).
We also explored the cognitive changes and factors judged to be an influence in
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maintaining or declining at high levels through the process of task transition “tasks
presented in curricular —tasks presented in slides —tasks presented in final videos”.
The study found that: (1) In SOVLs, teachers put emphasis on the design of high
cognitive study tasks while teachers focused on producing high cognitive warm-up
tasks and practice tasks in EOVLs; (2) Cognitive demands of most mathematical tasks
in both SOVLs and EOVLs remained unchanged, but Shanghai teachers attached more
importance to improving tasks cognition; (3) Factors judged to be an influence in
maintain or decline at high levels demonstrated some differences in SOVLs and EOVLSs.

Keywords: Online-video lesson; Mathematical task; Cognitive demand; Comparison
between China and England
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Challenges of Learning Transformation of Figures in a
Cross-Cultural Context: A Study Based on Students’
Performance of 4-lesson Worksheets in Tanzania

Xumai Lin'?
1. East China Normal University
2. Shanghai Jincai Experimental Middle School

The study discusses challenges faced by Tanzanian students in learning about
transformation of figures in a cross-cultural context. The researcher taught in Tanzania,
a class of 56 students in Form 2 in a school in Dar es Salaam, 2 lesson hours of

translation and rotation each continuously. The worksheets were divided into two parts:

questions that assessed students' conceptual understanding, understanding of
properties, geometric construction, problem-solving using properties, and self-
assessment that concerned with learning and difficulties. The results showed that
students had more obstacles in understanding rotation than translation and they found
challenging in drawing figures with set-squares. It showed a lack of analogical
mathematical thinking by tracking samples randomly which stratified depending on the
rate of accuracy of worksheets. Students’ self-assessments showed that difficulties were
related to the questions in the worksheets, and laid in the understanding of
mathematical expressions. The study helps to focus on students’ learning in an
intercultural context, which can facilitate teachers’ designing if teaching
interculturally.

Keywords: Cross-culture; Transformation of figures; Learning challenges
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The Impact of Learning Pressure on Disadvantaged
Students’ Mathematical Resilience: The Regulatory Role of
Gender

Jiayao Wang?, Yu Fu?, Chunxia Qi!
1. Beijing Normal University
2. Nanjing University of Information Science and Technology

According to the “cultural capital of underclass”, learning pressure has different
impacts on disadvantaged students of different genders. To further explore the impact
of learning pressure on disadvantaged students’ mathematics learning, based on the
OECD ’s definition of reading resilient students, this study defines mathematics resilient
students as “students with a family socioeconomic status (ESES) that is at the lowest
quarter of the local area, but after controlling for ESES, their mathematics scores are
at the highest quarter of the local area”. The research subjects were 45,067 eighth-
grade students from a certain province in central China. Using self-made and adapted
scales, a path model was constructed to explore the moderating effect of gender on
learning pressure and mathematical resilience. The research conclusions are as
follows: (1) Gender significantly affects learning pressure, with female students having
significantly higher learning pressure than male students; (2) Learning pressure
significantly positively predicts mathematical resilience; (3) Gender significantly
regulates the effect of learning pressure on resilience, and compared to boys, girls’
mathematical resilience is more susceptible to the positive impact of learning pressure.
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Keywords: Mathematical resilience; Disadvantaged student; Gender difference;
Learning pressure
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Social Media as a Catalyst for Fostering Mathematical
Identity among Undergraduate Ethnic Minority Students in
China: A Path Analysis

Haode Zuo?, Zhiwei Liu?
1. Yangzhou University

Social media is widely viewed in academic circles as a tool for promoting cultural
identity. It not only provides a platform to connect people, ideas, and cultures, but also
builds a global community that transcends geographical boundaries. In education,
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social media has the potential to transform learning experiences and outcomes. Despite
the growing body of research on social media in education, few studies have examined
its impact on mathematics learning among these students. Therefore, we conducted a
Study to investigate the impact of social media on undergraduate minority students’
mathematical identity in Mainland China, that is, individuals’ identification of their
abilities, worth, and belonging in the field of mathematics. This study conducted a path
analysis on 223 questionnaire data and revealed that voluntary access to social media
has an indirect effect on mathematics learning, and this effect is moderated by racial
mathematics beliefs and social integration. This study finds that learning mathematics
on social media can positively impact minority students’ mathematics identity. This
article further highlights the importance of integrating social media platforms into
mathematics education to promote inclusivity, support the mathematics development of
minority students, and create a diverse and inclusive learning environment.

Keywords: Social media; Online and blended mathematics learning; Ethnic minority

students; Mathematical identity; Racial-mathematical beliefs; Social integration
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Thirty Years of Research on Mathematics Education in
China (1993-2022): Statistics and Analysis Based on
Doctoral Dissertations in Mathematics Education in China
(Mainland)

Weiyuan Fan?, Wenbin Xu!
1. Nanjing Normal University

In this study, 534 doctoral dissertations on mathematics education in China (Mainland)
from 1993 to 2022 were statistically analyzed from the perspectives of the number
distribution of dissertations, degree-granting units, subject majors, research fields, and
topics of dissertations, so as to understand the current situation of mathematics
education research in China in the past 30 years and promote the healthy development
of mathematics education research. The results show that the number of papers can be
divided into three stages: 1.7, 13.4, and 28.3 per year, showing a growth trend; There
are as many as 32 degree-granting institutions and as many as 40 majors, but all of
them have the phenomenon of "80/20 law"; The dissertation mainly focuses on
mathematics learning, mathematics teaching, and mathematics teachers; Research
topics in different fields are uneven. Therefore, the future development trend should be
to broaden the search methods, increase the joint training of mathematics education
doctors, deepen some research fields of doctoral dissertations, and balance the
research themes of doctoral dissertations.

Keywords: Chinese mainland; Mathematics education; Doctoral dissertation; Content
analysis
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Characteristics Analysis of Students’ Individual
Mathematical Modeling Process

Yu Fu?, Xiangdong Yang?, Binyan Xu*
1. East China Normal University

How to improve the evaluation of mathematical modeling in current mathematics
education, and how to improve students’ mathematical modeling level is an urgent
problem to be solved. Existing research pays less attention to the mathematical
modeling process that students actually experience from the cognitive level. This
research aims to provide a method for describing the mathematical modeling process
that students’ actual experience from a cognitive perspective, reconstructing the
students’ personal modeling roadmap, so as to reflect the mathematical modeling
process experienced by students more realistically and intuitively. The study takes
Blum’s seven-stage modeling cycle as the theoretical framework, combined with the
adjusted Maaf coding category table, through the coding analysis of 48 subjects’
recordings and paper texts when completing mathematical modeling tasks, the
differences in the mathematical modeling process experienced by students of different
levels are analyzed in-depth. The research found that: (1) There are both similarities
and differences between the students’ mathematical modeling process and Blum’s
seven-stage mathematical modeling cycle framework; (2) The differences in the
structural characteristics of students in the high- and low- level groups are mainly
reflected in completeness, fluency, and repetition. The results of this study provide an
empirical reference for subsequent cognitive research on mathematical modeling.
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Keywords: Cognitive angle; Mathematical modeling process; Personal modeling
roadmap
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An Empirical Study of General Educational Values of
Chinese Elementary School Students and Its Teaching
Implications

Yan Li', Yunying Yang?, Wee Tiong Seah?
1. Sichuan Normal University
2. South China Normal University

3. The University of Melbourne

To answer the fundamental question of what kinds of people are being cultivated
through school mathematics education for our society, it is important to know what our
students value. This would include their general educational values, which reflect the
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importance placed on the educational goals that can be attained through mathematics

education. Twelve sixth graders from a public elementary school in Zhejiang Province,

China were randomly and stratified sampled for an in-class observation and interview.

It was found that local mathematics education was associated with three types of
general educational values, namely, achievement, relationship, and social facilitation.

These values were ranked in decreasing order of importance. Our data suggested that
elementary school students in Zhejiang place greater value on personal worth than on

the worth of the group, which is a departure from the cultural norms of China

traditionally. In light of this, we propose the creation of connections between individual
and group values in mathematical education, making more explicit the usefulness of
general educational values, and enhancing the goals of mathematics education.

Keywords: General educational values; Elementary school students; Empirical research;
Teaching implications
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An In-depth Problem Solving Study of Categorical
Discussion: Taking a Problem on Sequence of Numbers as
an Example

Qian Liu?
1. South China Normal University

To help students move from the surface level of "getting the answer" to "mastering
mathematical ideas", this paper focuses on in-depth problem-solving research on the
notion of categorical discussion. It also aims to train students' thinking activities to
move from "can solve problems” to "can think and learn". Students receive training on
how to switch their focus from "solving problems” to "thinking to learn™ when they are
thinking. The study investigates how students might engage in discussion within the
setting of unfamiliar subjects by starting with a problem on a sequence of numbers that
applies binary. Using this problem as a foundation, an expanded version is created to
emphasize the categorical discussion step of problem solving with a trinary sequence
of numbers. The categorical discussion process examined in this study consists of the
following four steps: identifying the underlying causes of multiple scenarios based on
the problem'’s context and format; examining the nature of the multi-scenario problem;
identifying the key elements; and categorizing and discussing the issue using
mathematical methodology. Uncommon problems on sequence of numbers are used to
raise awareness and warn students away from emphasizing the acquisition of
mathematical methodical skills over the growth of mathematical thinking and
mathematical literacy.

Keywords: Categorical discussion; In-depth problem solving; Sequence of numbers;
binary
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Practice and Reflection on the Development of Origami
Mathematical Curriculum in Secondary School

Min Jin *?, Xing Jit
1. Shanghai Experimental School
2. East China Normal University

Based on the current background of secondary school mathematics curriculum reform
and practical experience, the mathematics curriculum is rich and diverse, and teaching
methods and assessment tools are constantly being updated. The extension course of
origami mathematics is beneficial for implementing the goals of education,
constructing an active learning mathematics classroom, cultivating students’ spatial
imagination, abstract generalization, mathematical operations, and teamwork, which
are necessary qualities for the future. It can reflect the educational concept of
“inspiring students’ interest and promoting personal development”. During the course
development, the author has consistently focused on three aspects: “learning through
doing”, “thinking while doing”, and “creating while doing”. The author has attempted
to construct a high school mathematics enrichment course based on mathematical
origami activities. This course integrates origami with geometry, art, and technology,
and utilizes the principles of ARCS theory, such as attention, relevance, confidence,
and satisfaction, to design the course. The aim is to promote students’ mathematical
core literacy and the development of higher-order thinking skills. It aims to further
enrich their experiences and abilities based on the mastery of knowledge and methods.

Keywords: Development of school-based curriculum; Origami mathematics
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Review and Inspiration of International Math Anxiety
Research in Recent Ten Years: A Visual Analysis Based on
CiteSpace

Yanhong Liu?, Xin Zheng !
1. Jimei University

Based on the impact of math anxiety on students, this study aims to sort out the
development trend of research related to math anxiety and provides a reference for
further research. The CiteSpace software was used to visually analyze the literature on
the topic of math anxiety from the Web of Science (WOS). Through the analysis of
keyword time zone distribution, keyword co-occurrence map, and strongest cited
keyword perspective, we found that the research hotspots are mainly focus on the
relationship between student academic achievement, teacher beliefs attitude, student
self-worth protection, and math anxiety. The research objects mainly covered junior
high school and senior high school students. At the same time, we also found that
student academic achievement, learning motivation, gender difference, and self-
efficacy may become the trend of future math anxiety research. According to the results
of the study, the following suggestions are putting forward: The research objects can
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be extended to primary school students and can further explore the causes of math
anxiety. From the teacher’s point of view, this study analyzed the impact of teacher-
student relationship on student math anxiety.

Keywords: Math anxiety; Knowledge map; Research hotspots
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Development and Validation of Mathematical Higher-Order
Thinking Scale for High School Students

Yimin Ning?, Binyan Xu!

1. Faculty of Teacher Education, East China Normal University
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The cultivation and evaluation of mathematical higher-order thinking (MHOTS) has
received high attention internationally. However, research on MHOTS faces multiple
obstacles, such as weak evaluation research, single evaluation methods, and a lack of
evaluation tools. In response to the current lack of research on higher-order
mathematical thinking scales for high school students, considering the complexity of
the connotation and structure of higher-order mathematical thinking, this study
developed a mathematical higher-order thinking scale suitable for high school students
based on strict procedures for scale development and validation. This study conducted
a survey on 954 high school students and developed the Higher-order Mathematics
Thinking Scale for High School Students (H-MHOTS) by comprehensively using
methods such as project analysis, exploratory factor analysis, and confirmatory factor
analysis. This study used project analysis (n=320) to test the reliability of individual
items in the scale, used EFA (n=328) to confirm a measurement structure of "4
dimensions and 9 factors", which includes four main dimensions: critical thinking in
mathematics, creative thinking in mathematics, problem-solving ability in mathematics,
and metacognitive ability in mathematics. In addition, using CFA (n=279) and
correlation analysis, this study also tested the quality and structural validity of the scale,
and used mathematical performance as the criterion to test its criterion validity. The
results of the dual validity analysis showed a good state, indicating that the scale
structure was reasonable and effective. The research results indicate that H-MHOTS
is reliable and effective in measuring higher-order mathematical thinking levels of high
school students.

Keywords: High school students; Mathematical higher-order thinking; Scale
development
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Observing Mathematics Teaching: Tools and Tensions

Avriel Lindorff*
1. University of Oxford

In the classroom observation literature, mathematics has been one of the core subject
areas that has received particular attention. Both generic and subject-specific
observation schedules have been applied to study the behaviours of mathematics
teachers, their interactions with students, and the effects of certain behaviours and
interactions on student outcomes (including cognitive outcomes via scores on
mathematics assessments, but also affective outcomes such as motivation, engagement,
and self-efficacy). The tools that have been developed to facilitate observations of
mathematics teaching are numerous, and they vary both in the degree to which they are
psychometrically robust in the extent to which they may be practically informative
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towards a variety of purposes such as accountability, evaluation of interventions,
professional development and learning, and contribution to the academic knowledge
base on mathematics teaching and its quality (or effectiveness). In this paper, | review
a range of tools designed and/or used to observe mathematics teaching, focusing on the
English-language literature and basing this scoping review on literature published
from 2000-present. For the observation tools identified in this search, | consider their
strengths, limitations and practical utility in relation to different purposes for observing,
and propose implications for the observation of mathematics lessons in both research
and practical applications.

Keywords: Classroom observation; Teaching quality; Mathematics instruction
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Mathematics in Singapore: Problems in Real-World Context
David Ng Wei Min*

1. TP Education

The central focus of the Singapore mathematics curriculum is the development of
mathematical problem-solving competency. While assessing the skills of problem
solving, under the Singapore Secondary School syllabus, students are required to
attempt solving a math problem in a real-world context. Such real-world context
problem is different from the usual ‘application problem’ or ‘word problem’ as
emphasis is on the ‘real-world’ and ‘open-endedness’, and it is not topic related.
Students are required to consolidate whatever that was taught and learnt, analyze the
conditions in the problem statement, sort out the data and variables involved, make
necessary assumptions or model, so as to suggest a possible solution or interpretation
to the problem. Obviously, such problems pose genuine challenges to students’ general
ability in Mathematics.
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Through presenting genuine Singapore Secondary School past year assessment
questions, this workshop will discuss with its participants on the following:

1. Posing problems in real-world context.
2. Teaching and learning difficulty and its teaching implications.

Keywords: Problem-solving, Mathematical Modelling
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The Active Role of Casio Calculators in Mathematics
Teaching and Learning
Presenter on Friday: Suhua LinY/Presenter on Saturday: Min Qi?
1. CASIO (CHINA) CO., LTD.

2. Shanghai Pudong Institute of Education Department (Retired from here)

The Outline of the National Medium and Long-term Education Reform and
Development Plan points out that the process of education informatization should be
accelerated and the application of information technology should be strengthened.
China’s compulsory education and high school mathematics curriculum standards also
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emphasize the use of information technology such as calculators. Calculators are also
widely used in math courses/exams, such as A-level, 1B, SAT, AP, and so on. The Casio
calculator, as one of the most important kinds of information technology, is playing an
active role in the teaching and learning of mathematics. The proper use of calculators
to assist teaching and learning not only helps to make mathematics learning more
intuitive and easier to understand, but also enables students to understand the nature
of mathematics better, so that students can learn to explore mathematical phenomena
in real life with the help of mathematical tools and knowledge. Casio Calculator has
powerful functions. This workshop will take the new-launched fx-991CN CW calculator
as an example to explain how the functions and operation methods of Casio calculator
aid the teaching and learning of mathematics.

Keywords: Mathematics curriculum standard; Mathematics teaching and learning;
Casio fx-991CN CW calculator
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The “NetPad” Empowers the Digitalization of Mathematics
Education: New Tools, Resources, and Applications for
Internet+Dynamic Mathematics
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Chenyun Yang?, Hao Guan?, Guannan Wu?
1. Jingzhong Institute of Dynamic Mathematics
2. Tongxiang Puyuan Tongxing School

China will deepen the implementation of the strategic action of education digitization,
and take new steps in the construction of a learning society and a learning country
through education digitization. “NetPad” is an intelligent and dynamic mathematics
education software that adapts to the new trend and new needs of education
informatization and digitalization under the mobile Internet environment in China. Its
disciplinary tools are characterized by a complete drawing environment, automatic
adaptation to various device resolutions, flexible interaction, and rich drawing tools.
On this basis, combined with the characteristics of Chinese mathematics education,
innovative digital resources form, construction of mathematical experimental
resources and courses, the formation of high-quality digital educational resources and
sharing mechanisms and platforms, change the traditional digital resources
application and supply mode. Finally, taking Tongxing School in Puyuan, Tongxiang,
Zhejiang Province as an example, it introduces the practical experience of carrying out
the construction and application of school-based mathematics laboratory and
mathematics experimental curriculum in schools based on the NetPad.

Keywords: NetPad; Dynamic mathematics; Educational digital resources;
Mathematical experiments
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School

Chen, Si East China Normal University China

Chen, Xiangxiang | The University of Hong Kong g(l)ﬁl;) (Hong

Chen, Xinlei East China Normal University China

Chen, Yuanyun Huimin No. 1 Middle School China

Chen, Zaining East China Normal University China

Chen, Zhihui South China Normal University China

Chen, Ziyi East China Normal University China

Cheng, Jialei Shanghai Normal University China

Cheng, Jing East China Normal University China

Cheng, Yawen Nanjing Foreign Language School Hexi Junior China
Campus

Dai, Zehui East China Normal University China

Deng, Jun Southwest University China

Deng, Qiangian Northeast Normal University China

Deng, Sisi Huzhou University China

Deng, Yaxian Chongging BI Academy China

Di, Hexuan Yili Normal University China

Dilixiati, Dilinu East China Normal University China

Ding, Meixia Temple University USA

Ding, Rong East China Normal University China

Dong, Miao East China Normal University China

Duan, Kaiyao Chongging Bl Academy China

Duodanjiacuo Nine-Year School in Zada County, Tibet China

Dyke, Martin University of Southampton UK

Fan, Lianghuo East China Normal University China

Fan, Weiyuan Nanjing Normal University China

Fang, Ailian East China Normal University China




) RIS LM B A hoO B = R AR 2
The Third ACME Symposium on Mathematics Education

Name Affiliation Country/Region
Fang, Junbin Wenzhou University China
Fang, Longyue East China Normal University China
Fang, Yingchun Houzhai Middle School of Yiwu City China
Fei, Yaxin Minzu University of China China
Feng, Wenbin East China Normal University China
Feng, Xiaoshuang | Northeast Normal University China
Fu, Yu East China Normal University China
Fu, Yu Nanjing University of Information Science and China
Technology
Glasnovi¢ Gracin, University of Zagreb Croatia
Dubravka Y &
Gong, Zikun Hangzhou Normal University China
Gu, Haihang East China Normal University China
Gu, Lingyuan East China Normal University China
Gu, Xiayong East China Normal University China
Gu. Weiwei You Ai Expgrimental Middle Schqol Affiliated to China
’ Shanghai Minhang Education Institute
Guan, Hao Guangzhou University China
Guo, Kang East China Normal University China
Guo, Peihan East China Normal University China
Guo, Qihang East China Normal University China
Guo, Yufeng Beijing Normal University China
Halai, Anjum Aga Khan University Pakistan
Han, Shuangying East China Normal University China
Han, Su East China Normal University China
Han, Xiangyu Shanghai Normal University China
Hang, Li East China Normal University China
He, Jiahuan Nanjing Jianye Education Bureau China
He, Kefan East China Normal University China
He, Ping Huzhou University China
He, Ziqing Guangdong University of Education China
Hodgen, Jeremy University College London UK
Hsu, Weimin Pingdong University China (Taiwan)
Hu, Hao East China Normal University China
Hu, Xiaomin Hangzhou Baimahu Education Group China
Hua, Qiong Zhejiang Education Publishing House China
Zhejiang Education Publishing House/Zhejian .
Hua, Shan Qinngur% Online Education Te%hnology COJ., L”lg"D China
Huang, Jian Beijing Normal University China
Huang, Shiyi Shanghai Normal University China
Huang, Tao Huzhou University China
Huang, Wei East China Normal University China
Huang, Xingfeng Shanghai Normal University China
Huang, Yuhua Nanjing Jianye Teacher Development Center China
Huang, Zhegian Huzhou University China
Hussain, Amil East China normal university China/Pakistan
Ji, Chunyu East China Normal University China
Ji, Zhiyuan Kunming University China
Jia, Xiaoxiao Nanjing Normal University China
Jia, Zhi East China Normal University China
Jian, Huansen East China Normal University/Macau Xinhua School | China (Macao)
Jiang, Haipeng No.1 Middle School of Macheng Hubei China
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Jiang, Piao Zhejiang Normal University China
Jiang, Xuwei Shanghai Educational Publishing House China
Jiang, Yixia Yili Normal University China
Jiang, Yun East China Normal University China
Jiang, Zheng Shanghai Normal University China
Jiang, Zizi East China Normal University China
. . Nanjing Jianye Teacher Development Center/ .
Jin, Min EastJ Cl%ina I\?]ormal University ’ China
Jin, Min Sha}ngha}i Experimental School/East China Normal China
University
Keshavarz,
Mohammad East China Normal University China/Iran
Hossein
Kong, Qiping East China Normal University China
Kong, Weiwei Ningbo Haishu Foreign Language School China
Leshota, University of Pretoria South Africa
Moneoang
Ilfusr.lg, Frederick The University of Hong Kong g;lr?;) (Hong
Li, Da Shanghai Educational Publishing House China
Li, Danyang Jiangnan University China
Li, Huayang East China Normal University China
Li, Kaiyong Chongging Bl Academy China
Li, Kunli East China Normal University China
Li, Lingzhu East China Normal University China
Li, Na East China Normal University China
Li, Qiang Northwest Normal University China
Li, Ruisi Beijing Normal University China
Li, Shuhui East China Normal University China
Li, Xiaoqin Gansu Normal College for Nationalities China
Li, Yan Sichuan Normal University China
Li, Ying East China Normal University China
Li, Yingye East China Normal University China
Li, Yiwei East China Normal University China
Li, Zhuochen Yangzhou University China
Li, Zihang East China Normal University China
Liang, Haili Beijing Normal University China
Liang, Jintao Guangdong University of Education China
Liang, Wei East China Normal University China
Lin, Lei East China Normal University China
Lin, Xumai Shgnghai Jincai E?cperi.mental High School/East China
China Normal University
Lindorft, Ariel University of Oxford UK
Liu, Di East China Normal University China
Liu, Dong Huzhou University China
Liu, Feng East China Normal University China
Liu, Jia Nanjing Foreign Language School Hexi Junior China
Campus
Liu, Jing Tianjin Normal University China
Liu, Mengzhe East China Normal University China
Liu, Pan East China Normal University China
Liu, Qian South China Normal University China
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Liu, Qianwen East China Normal University China
Liu, Xiaoxuan Ningbo University China
Liu, Yan East China Normal University China
Liu, Yang East China Normal University China
Liu, Yanhong Jimei University China
Liu, Zhan East China Normal University China
Liu, Zhiwei Yangzhou University China
Liu, Zongyu East China Normal University China
Long, Peixian Guangdong University of Education China
Lu, Chengbo Huzhou University China
Lu, Hui Shanghai Whale Bay Film and Culture Studio China
Lu, Jiaxing East China Normal University China
Lu, Wanglong East China Normal University China
Lu, Xiaoli East China Normal University China
Luo, Chaohu East China Normal University China
Luo, Conglin Huanggang Normal College China
Ma, Lijun Jining Normal University China
Ma, Qiuhan East China Normal University China
Ma, Yan Gansu University of Chinese Medicine China
Ma, Yuhan East China Normal University China
Mailizar Universitas Syiah Kuala Indonesia
Mei, Lingyu Yangzhou University China
Meng, Danyang East China Normal University China
Meng, Hongling Zhengzhou Normal University China
Miao, Jiayi Beijing Normal University China
Miao, Zhengwu East China Normal University China
l%/;g:ﬁla;wa, Waseda University Japan
Mok, Ida Ah Chee | The University of Hong Kong I(é}(l)lélg) (Hong
Mori, Anja Wellington College International Shanghai Slovenia
gi’,i\gel Min TP Education Singapore
Ni, Li Tongren University China
Ni, Ming East China Normal University Press China
Ning, Yimin East China Normal University China
Niu, Dawei Henan University of Animal Husbandry and China
Economics
Niu, Weigiang Zhengzhou Normal University China
Pan, Kang East China Normal University China
Peng, Chunli East China Normal University China
Peng, Ruyi East China Normal University China
Peng, Yangui Anshan Normal University China
Prediger, Susanne | TU Dortmund University Germany
Qi, Chunxia Beijing Normal University China
Qi, Yanxing East China Normal University China
Qian, Junlin East China Normal University China
Qiang, Yi Jiujiang University China
Qiu, Han East China Normal University China
Qiu, Yumeng East China Normal University China
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Name Affiliation Country/Region
Rao, Muhammad East China Normal University China/Pakistan
Shehryar
Rao, Yan Shanghai Soong Ching Ling School China
Ren, Yang East China Normal University China
Ren, Yefei East China Normal University China
Ren, Zhipeng The University of Hong Kong I(;’l(l)gl;) (Hong
Rui, Lei East China Normal University Press China
Seah, Wee Tiong The University of Melbourne Australia
Shen, Liling Jining Normal University China
Shen, Xiangyu East China Normal University China
Shen, Yurong East China Normal University China
Shen, Ziqging Zhejiang Education Publishing House Co., LTD China
Sheng, Haocan Capital Normal University China
Shi, Chengwei Shanghai Huayao Baoshan experimental School China
Su, Hongyu South China Normal University China
Sun, Dandan Shandong Normal University China
Sun, Lu Huangshan University China
Sun, Peiru East China Normal University China
Sun, Xuhua University of Macau China (Macao)
Sun, Yun Shanghai Soong Ching Ling School China
Tan, Qi East China Normal University China
Tang, Duning East China Normal University China
Tang, Jiali East China Normal University China
Tang, Liming Shenzhen primary school China
Tang, Xin Hunan Normal University China
Tian, Maodong Huanggang Normal College China
Tian, Yuan Beijing Zhanlan Road No.1 Primary School China
Netherlands Institute for Curriculum Development
van Zanten, Marc SLO/Freudenthal Institute, Utrecht Universitl; The Netherlands
Wang, Bo Northeast Normal University China
Wang, Dekai East China Normal University China
Wang, Di East China Normal University China
Wang, Gongyi Quzhou University China
Wang, Hua Tongxiang Education Bureau Teaching and Research China
Office
Wang, Jiaping East China Normal University China
Wang, Jiayao Beijing Normal University China
Wang, Jianpan East China Normal University China
Wang, Luona Huzhou University China
Wang, Qiqi East China Normal University China
Wang, Shaoyilin East China Normal University China
Wang, Shiyan East China Normal University China
Wang, Sikai East China Normal University China
Wang, Tao Institute of the History of Natural Science, CAS China
Wang, Xiaoping Wuhan City Polytechnic China
Wang, Xiaoqin East China Normal University China
Wang, Yanling Northeast Normal University China
Wang, Yanzhi Shandong University of Technology China
Wang, Yisu East China Normal University China
Wang, Zhiyu Zhejiang Normal University China
Wang, Zichun Kunming University China
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Wang, Zihao Shanghai Normal University China
Wasike, Diana East China Normal University China/Kenya
Nasambu
Wei, Deliang East China Normal University China
Wen, Jiabi East China Normal University China
Wijayanti, Dyana | East China Normal University China/Indonesia
Wilkerson, Trena Baylor University USA
Wu, Guannan Zhejiang Normal University China
Wu, Limin Huzhou University China
Wu, Siying East China Normal University China
W, Wentao Nanjing Foreign Language School Hexi Junior China
Campus
Wu, Xueli Zhejiang Jinyun Shiyan Zhongxue China
Wu, Yingkang East China Normal University China
Wu, Yuchi East China Normal University China
Xiang, Kun School District of Brittany France
Xie, Yuxin East China Normal University China
Xie, Yuxin Shanghai Normal University China
Xin, Wei The University of Hong Kong g(l)ﬁl;) (Hong
. The Institute of Education Sciences of Binzhou, .
Xing, Chengyun . China
Shandong province
Xiong, Bin East China Normal University China
Xu, Binyan East China Normal University China
Xu, Chang East China Normal University China
Xu, Jing Tonghua Normal University China
Xu, Jingyue Shanghai Normal University China
Xu, Sidi Northeast Normal University China
Xu, Song East China Normal University China
Xu, Susu Yili Normal University China
Xu, Xiaoxiao East China Normal University China
Xu, Yanan Shandong Normal University China
Xu, Yanhui Wenzhou University China
Xu, Zhangtao Central China Normal University China
Xue, Qiyuan East China Normal University China
Xue, Renxiu East China Normal University China
Yan, Jueyuan East China Normal University China
Yang, Binbin East China Normal University China
Yang, Chengyun Chengdu Jingzhong Education Software Co., LTD China
Yang, Chunling East China Normal University China
Yang, Chunyao East China Normal University China
Yang, Dunkun East China Normal University China
Yang, Fan East China Normal University China
Yang, Fengwen Beijing No. 4 High School China
Yang, Kay Wellington College International Shanghai China
Yang, Runbing Zhejiang Normal University China
Yang, Xue Beijing Normal University China
Yang, Yunying South China Normal University China
Yao, Dengming East China Normal University China
Yao, Gang Chengdu Jingzhong Education Software Co., LTD China
Yao, Xiufeng East China Normal University China
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Name Affiliation Country/Region
Yao, Xueling East China Normal University China
Yi, Linxuan East China Normal University China
Ying, Qinfen Huzhou University China
Yu, Bo East China Normal University China
Yu, Lulu Nanjing Normal University China
Yu, Peiran East China Normal University China
Yuan, Minggian Guangdong University of Education China
Yuan, Xiaolin East China Normal University China
Zeng, Ting East China Normal University China
Zhai, Wenjuan Xijie Primary School, Nanjing China
Zhang, Chuyu East China Normal University China
Zhang, Dongdong | Hangzhou Yungu School China
Zhang, Fenghua East China Normal University China
Zhang, Guangchao | East China Normal University China
Zhang, Hao Zhejiang Normal University China
Zhang, Haoyu Nanjing Normal University China
Zhang, Jianxiong | Ningbo Shuguang Middle School China
Zhang, Jinjun No.1 Middle School of Macheng Hubei China
Zhang, Qiaoping The Education University of Hong Kong g(l)ﬁl;) (Hong
Zhang, Ruiqi East China Normal University China
Zhang, Runyu East China Normal University China
Zhang, Tianyi East China Normal University China
Zhang, Weiping Shanghai Normal University China
Zhang, Wenging East China Normal University China
Zhang, Xiaohui Zhengzhou Normal University China
Zhang, Yanbin Shanghai Normal University China
Zhang, Ying The University of Hong Kong 1(21(1)1;1;) (Hong
Zhang, Yong Yunnan Normal University China
Zhang, Yue Northeast Normal University China
Zhang, Yunji Shanghai Normal University China
Zhao, Dongchen Harbin Normal University China
Zhao, Hui East China Normal University China
Zhao, Jiayi East China Normal University China
Zhao, Li Changchun Normal University China
Zhao, Qianhui East China Normal University China
Zhao, Wenmin Guangdong University of Education China
Zhao, Xiaoyan Nanjing Normal University China
Zhao, Yan East China Normal University China
Zhao, Zhedong East China Normal University China
Zheng, Cunpu East China Normal University China
Zheng, Wenxun East China Normal University China
Zheng, Xin Jimei University China
Teaching and Research Office, Jiangbei District .

Zheng, Xuan Bureau gf Education, Ningbo, Zhej?ang, China China
Zheng, Yuexing Shanghai Huayao Baoshan Experimental School China
Zhong, Huan Nanjing Normal University China
Zhou, Da Northeast Normal University China
Zhou, Guodong East China Normal University China
Zhou, Jiayi East China Normal University China
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Zhou, Xiaokai East China Normal University China
Zhou, Yue East China Normal University China
Zhu, Aijia East China Normal University China
Zhu, Chenfei Nanjing Normal University China
Zhu, Fangchun Shanghai Jiangiao University China
Zhu, Huiling Zhejiang Normal University China
Zhu, Jiawen Shanghai Normal University China
Zhu, Junzhu East China Normal University China
Zhu, Yan East China Normal University China
Zhu, Yixuan East China Normal University China
Zuo, Haode Yangzhou University China
Zuo, Siyu Beijing Normal University China
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Organizers

Main Organizer

The Asian Centre for Mathematics Education (ACME) of East China Normal University
(ECNU) was founded in October 2018 by the School of Mathematical Sciences, East China
Normal University (ECNU). It is located in the Minhang Campus of ECNU, Shanghai. ACME’s
vision is to become a world-class institute of mathematics education research and development,
and its mission is to contribute to the advancement of mathematics education research and

development in China, Asia and the World.

Since its inception, ACME has aimed to contribute to the advancement of mathematics
education and related fields, with a vision to become a world-class institute of mathematics
education research and development. The centre has made great efforts in scientific research,
talent cultivation, academic exchange, and practice innovation. Being actively engaged in
dialogues with researchers around the world, we have invited nearly 100 mathematics education
experts at home and abroad to ACME to offer lectures and presentations, organized and

involved in a lot of academic conferences.

ACME has also undertaken various research projects at different levels and achieved fruitful
results. Our members have published dozens of papers in reputable research journals in
mathematics education, including internationally renowned research journals such as ZDM—
Mathematics Education. Some of the centre’s research publications have received wide
attention from mathematics educators internationally. The centre has successfully launched the
new journal, Asian Journal for Mathematics Education, which is regarded as the first
mathematics education research journal published in Asia in cooperation with one of the top

academic publishers in the world.
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Co-organizers

The Shanghai “Nurturing Character and Developing People” School Mathematics
Education Research Base (ECNU), whose full name is the Shanghai University’s
“Nurturing Character and Developing People” Key Research Base for Humanities and
Social Sciences: The Shanghai School Mathematics Education Research Base (East
China Normal Uninversity), is jointly constructed by the Shanghai Education
Commission and East China Normal University. It is located in the School of
Mathematical Sciences, East China Normal University. The purpose of the construction
of the base is to build a bridge for communication and service between tertiary
education and basic education, further promote universities to provide necessary
intellectual support for basic education reform and make contributions to mathematics

education reform.

The Shanghai Key Laboratory of Core Mathematics and Mathematical Practice
researches several important issues in core mathematics, focusing on the priority
development field “core mathematics and its applications in cross-disciplinary fields”
identified in the ‘“National Program for Medium-to-Long-Term Scientific and
Technological Development”. The laboratory takes the research of core mathematics
as its foothold, plays its advantages in algebraic geometry and low dimensional
topology research, and collaborates with various forces in Shanghai to promote the

development of several closely related important directions in core mathematics.



V) TR A B 02 = R AR 2

%/ The Third ACME Symposium on Mathematics Education

EFRIERFRFENFERET

= = [

IR KA ROEE R 2 A B B B mEE N A e . A Bs
FrEFEHRE KA TRITVE AR FR A . 2017 4F, R R E K — iRl i
Wikl TR, 7EEPRBUSN EST AERFRHEA S, Wi T A Ek A R
YETE 2, EEARSIRTEE, AR PRI R i
P E AR R L AR A LR, Bee R s, E
BEERERL N A B IR F e, BT 08 B s =, b
T E RS R IR BE QD B A AN 1T T O . 2B AR
PERCEE AR SRR KRR, FRONA &R SRR R MAECE R
HUrHE R B R BB RN EREE R

Bep s BN SOV IS AR P 52, BRE TR IEIREAL, BUS 1 REAE I Bl .
& or T 1896 4, FEHTH E O AT 4 BIER R, SEEITAR S
TR G A B E A E R K, BRETRECE R H N, TR
FHRIER K, BEEEMIL T E RS RS o, A 11 LHERNILE
FPBENA L], 6 BHFEENEFEFXLFENA . AT, ZBa
U ERE R R . BEEBERNAENY, U EEE TSN
TR HEEME.

HeeRl g2 e NA B R IRGT R 2, B97 T — AN iR 2 A
B EREER LA R, S TRRRE Bt BB A R A,
B 24 ) P [R5 B3 1) PR E Y, aEEM TR, goEN



o,
N

) RIS LM B A hoO B = R AR 2
%/ The Third ACME Symposium on Mathematics Education

“PEIUTABET” BRAEAZFFW, DR o5 42 A RS 2 2 5
IHERAE E BR[O A

BEER R bR R T — KA E 2K s Mmem AL, o EicE2
FEALE & ANA BRI G . LEan B e B SOOI S8 1 DY 23
BRI AHETR, ZANEERAL, 2HRANTERES KA T
AV AN TP NSRS . ABATTEE RS B A, O FE S R TR, B S I s
HUeppl gt GERE R AR . AP AR 2 R A . N LR e R B &
RITH, FERk I B BB H F LB NS SR RE R i icit, R
RPN mEREF AR RS .

FREOLIL T — B ENARREIRE R B 7 AERPREE . LR
B EIEB RSN, BATEMKITI NS &, @ 17— R 5 E AR m s
ORI, RS AT RSZBUECE BT SO N A SR AR N A B,
FRIRUVRF IR SR, 4718 T ASRHE R S A IR EE 2 0 80E, S ss AR A
RATBEAT I U A BURIRRE 2 25 AR © B X BB R RRE 2 N A RS IR AR 2
FEM”  FEOVIA RS A KRGS R AT G FATEA
BHEQUE R R TR, A AR E B A4 [ & 2R e 28 . BB 28 P AR
Ko HREFEAZHN, FREITHA SRR O, DRy 8k, 12
e N AR R A B R R ok, B e BRI N STAFE A, #B)
FIEANEZSR DR EIINPAT IR W UE A ODNIS (13- NI (2 & ATV
— UM ARG RS E . (B BRI B ph = 55 [ A0 44 R DA SR
& AN P HA = A o S BBl

(SkYE: https://math.ecnu.edu.cn/introduction01.html )



https://math.ecnu.edu.cn/introduction01.html

) RIS LM B A hoO B = R AR 2
-/ The Third ACME Symposium on Mathematics Education

East China Normal University

School of Mathematical Sciences

The School of Mathematical Sciences of ECNU is an influential base for mathematics
research, talent cultivation, and professional mathematics teacher education. In 2017,
the mathematics subject was selected as a national "first-level discipline™ construction
plan. In recent years, the mathematics discipline ranked top 1% in the world-renowned
ESI Ranking. She has a first-level doctoral program in the national mathematics
discipline and a doctoral program in mathematics education, a mobile postdoctoral
station in mathematics, a national base in science for cultivating talents and conducting
research, a key laboratory for core mathematics and practice in Shanghai, the first batch
of "overseas high-level talent innovation and entrepreneurship bases™ in Shanghai, and
several specialized research centres in mathematics.

The school has six departments based on the characteristics and future development
needs of the mathematics discipline: Basic Mathematics, Applied Mathematics,
Mathematics Education, Data Mathematics, Intelligent Mathematics and Financial
Mathematics. The school has a very long history, which has accumulated a profound
foundation and has achieved brilliant achievements. Outstanding achievements have
been made in talent cultivation, and a group of outstanding scientists and
mathematicians, a large number of educators, entrepreneurs as well as financial
professionals were cultivated. It is really a successful example of diversified and
composite talent cultivation in mathematics.
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(SRYR: https://www.ecnu.edu.cn/wzcd/xxgk/xgjj.htm)
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East China Normal University

East China Normal University (ECNU) is located in Shanghai---a renowned
international metropolis with architectural landmarks that capture the eye with new
aesthetic designs. The architectural designs are emblematic of the skyline over the city,
revealing a nurturing culture of people and an abundance of resources for boosting the
city.

Founded in Shanghai in October 1951, ECNU is one of the prestigious universities in
China. In 2017, ECNU was selected as one of the Category A universities in China’s
Double First-Class University Program, a higher education initiative launched by the
Ministry of Education aiming to develop elite Chinese universities into world class
institutions by the end of 2050.

ECNU, with a total area of more than 207 hectares, has long been known as a Garden
University. This is because the university has two campuses, located in Minhang and
Putuo districts of Shanghai, that are both full of unique nature and beauty.

Adhering to the strategy of "Interdisciplinary, Internationalization and Informatization™,
the "Three Programs" — "Developing education excellence, Promoting interdisciplinary
academic excellence, and Serving national strategies”, and the mission - "Education,
Civilization, Development”, ECNU has made tremendous achievements in talent
training, scientific research, community service, and international exchanges in the
recent decades.

ECNU’s motto is: "Seek Truth, Foster Originality, and Live up to the Name of a
Teacher”, with a mission to foster " Creativity, Character, Community". Today, ECNU
IS striving to transform itself into a world-class university, with a number of first-class
disciplines and well-coordinated discipline programs development. The university also
intends to lead in the development of China's teacher education, part of its faculty of
education.

(Source: https://english.ecnu.edu.cn/About/Introduction_to ECNU.htm)
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Asian Journal for Mathematics Education

Asian Journal for Mathematics Education (AJME) a peer-reviewed open access
journal published in English. The mission of the journal is to contribute to the
advancement of mathematics education research, theory and practice in Asia and, more
generally, the world. The journal seeks to publish high-quality original research and
scholarly articles focusing on various areas/topics in mathematics education including,
but not limited to, as follows:

® Mathematics teaching and learning
Mathematics curriculum and textbook research
Mathematics teacher education and professional development
International and comparative studies on mathematics education
Use of modern technology in mathematics education
Cross-disciplinary research involving mathematics education (e.g., STEM
education with mathematics as one of the subjects)

The journal welcomes manuscripts based on methodologically sound empirical
studies, as well as high-quality scholarly articles including literature review papers in
mathematics education. In principle, all the manuscripts submitted to the journal are
expected to have specific relevance for Asia or general significance for the world in
mathematics education. The journal particularly encourages submissions from authors
in Asia, but equally welcomes submission from other regions of the world.

The journal is included in the following abstracting and indexing databases:
CROSSREF, Directory of Open Access Journals (DOAJ), Norwegian Register for
Scientific Journals, NSD (Norway), ROAD, Sherpa Romeo and THE KEEPERS.

Publisher: SAGE
First issue: March 2022

AJME Platform: https://journals.sagepub.com/home/mea

Website: https://uk.sagepub.com/en-gb/asi/asian-journal-for-mathematics-
education/journal203738

Submission site: https://mc.manuscriptcentral.com/mea

Email; ajme@math.ecnu.edu.cn
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B 1: FEHE KM (Higher Education Press)
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BT 2: EFRIFHE A FZH R (East China Normal University Press)
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About East China Normal University Press

Founded in 1957, East China Normal University Press (ECNUP), inheriting the
humanistic spirit of East China Normal University and relying on its profound
academic heritage, has developed a comprehensive publishing characteristic with the
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aim of "promoting education". Its publications mainly consist of textbooks, academic
works, general interest books and so on.

ECNUP has diversified its portfolios in various aspects of book publishing, electronic
audio-visual publishing, and digital publishing covering K12 education, higher
education, vocational education, padagogy, psychology, humanities and social
sciences, and more.

ECNUP is devoted to serving education and academia, emphasizing high-quality
publications and brand building, and telling the story of Chinese education as a key
cultural export enterprise of China. It strives to create a leading brand in the fields of
educational theory and psychology books.

It has established cooperation with more than 500 publishing institutions around the
world, and its publications have been translated into 36 languages and sold in 49
countries and regions.

About The Shanghai Maths Project

The Shanghai Maths Project series consists of practice books for years 1-11,
providing complete coverage of the curriculum objectives for England. With graded
arithmetic exercises plus varied practice of key concepts and summative assessments
for each year, each practice book offers intelligent practice and consolidation to
promote deep learning and develop higher order thinking.

It is a collaboration between Collins and East China Normal University Press Ltd. to
adapt its bestselling maths programme “One Lesson, One Exercise”(OLOE) for
England, using an expert team of authors and reviewers. This carefully crafted
programme has been continually refined over the last 24 years, meaning that the
materials have been tried and tested by teachers and children alike. Some new
material has been written for The Shanghai Maths Project but the structure of the
original resource has been preserved and as much original material retained as
possible.

It should be noted that The Shanghai Maths Project is different from OLOE Shanghai
English Edition published by ECNUP: the latter is a direct translation of the Chinese
version of OLOE, based on the Shanghai maths curriculum, and is suitable for users
whose native language is Chinese.
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RBHHENN 3: LR FEEE I LI FZK (Shanghai Huayao Baoshan

Experimental School )
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Integration of Mathematics and Aesthetics: Students’
extended assignment in Shanghai Huayao Baoshan
Experimental School

What marks does our education leave on students? It is the essence of education that
filters out the subject knowledge and exam-taking skills, and can precipitate and
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continue to play an important role in students’ lives. We promote problem-driven
classroom teaching and extracurricular expansion, greatly promoting students’ thinking
development.

Our classroom teaching and extracurricular expansion are implemented within the
framework of the school’s smart learning system (which will be introduced in the forum
of this seminar).

How can students have unique insights? The first thing that comes to my mind is the
combination of numbers and shapes. We require students to draw a beautiful pattern
and describe it in mathematical language. There are various ways to draw patterns, and
the mathematical methods such as symmetry, rotation, and stretching can also be
applied. There are various ways to describe, such as calculating the area and perimeter
of the pattern, and accurately depicting the image using functional analysis. This
integration of mathematics and aesthetics provides students with a space for free
expansion and expression.

We designed open-ended math assignments in all four grades of junior high school,
with all students participating. This batch of open-ended assignments demonstrates
students’ sharp observation ability, meticulous thinking ability, and excellent aesthetic
ability. The works of these students, with their uniqueness, singularity, and
irreplaceability, will also become the most profound and beautiful memories of their
childhood.

Mathematics is rational while aesthetics is emotional, and the integration of them can
be so wonderful. It is amazing!

The development of science and technology has posed new challenges to education.
We need to face the future and cultivate students to adapt to social development.
Huayao Baoshan Experimental School is pleased to make a modest contribution to the
modernization of Chinese education.
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BEE 4. LB R (Shanghai Educational Publishing House)
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I HEL) 5: LHEREHE YK (Shanghai Scientific & Technological

Education Publishing House Co., Ltd)
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About Shanghai Scientific & Technological Education
Publishing House Co., Ltd

Shanghai Scientific and Technological Education Publishing House Co. Ltd. (SSTE) is
a nation-wide press specialized in the field of education of science and technology. We
mainly publish books related to scientific, technological and vocational education, as
well as popular science books. We sincerely serve teachers and students from all kinds
of schools, along with scientists and lovers of science.
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SSTE was established in 1986. Until now we have published more than 9000 different
books, of which more than 500 have won awards in a variety of contests. Since During
1993-2022, SSTE was conferred the title of Shanghai Civilization Unit for 13 times
successively.

SSTE has the following editorial departments: The Comprehensive Education
Department, The Technological Education Department and The Scientific Education
Department mainly publish teaching materials and reference books for students as its
publishing focus. The Science Department and The Children’s Readings Department
mainly engaged in the publication of professional science books, science culture books
and popular science books (including hundreds of books translated from other
languages), as well as reading materials for children. The Medical Books Department
is mainly involved in publishing all kinds of books about medicine. The Education
Assistant Readings Department mainly publishes guidance materials and exercise
books associated with courses in primary and middle school. The Rights Department
undertakes rights trade activities. The Magazine Centre is in charge of the publication
of 6 periodicals: Middle School Science and Technology, Science and Vie, Easy PC, The
Digital World, New Findings and Shanghai Curriculum and Teaching Research.

JEIBHAT 6: WITH B H/K# (Zhejiang Education Publishing House )
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About Zhejiang Education Publishing House

Founded in 1983, Zhejiang Education Publishing House is a specialized educational
publisher that produces a diverse array of textbooks, curriculum resources, educational
and psychological literature, and readings for both the general public and youngsters.

The “Mathematics” textbook series for grades 7 to 9 adheres to curriculum standards
and is authored by a team with extensive experience in mathematics education. This
series emphasizes the integrity of the mathematics discipline and promotes the
development of problem-solving skills and critical thinking. It aims to boost students’
capabilities in problem identification and resolution, thus paving the way for their
lifelong learning and sustainable development.

The “Mathematics” textbook series for grades 1 to 6 is based on long-term experimental
research. It features innovative designs in content structure, activity arrangement,
material selection, and exercise configuration. The series focuses on integrating
knowledge points and promoting independent learning through situational creation. It
also places emphasis on multi-faceted problem-solving and difficulty stratification.
This design cultivates a math curriculum that encourages students’ potentialities and
fosters high-level thinking skills.
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