Proceedings
‘&u/
of the 45th conference
of the international group
for the psychology
of mathematics education

Iiilvy 1Q.20972 DON2DD
JULY lOL VD, VO

EDITORS
Ceneida Fernandez / Salvador Llinares
Angel Gutiérrez / Nuria Planas

Universitat d'Alacant
Universidad de Alicante







Proceedings of the 45 Conference of the International Group
for the Psychology of Mathematics Education

Alicante, Spain

July 18 — 23,2022

Editors:
Ceneida Fernandez
Salvador Llinares
Angel Gutiérrez

Nuria Planas

Volume 2
Research Reports
A—H




Psychology in Mathematics
Education

(PME) Conference

18-23 July 2022

Alicante, Spain

Website:
https://web.ua.es/pme45

Cite as:

Fernandez, C., Llinares, S., Gutiérrez, A., & Planas, N. (Eds.) (2022).
Proceedings of the 45" Conference of the International Group for the
Psychology of Mathematics Education (Vol. 2). Alicante, Spain: PME.

Website: https://web.ua.es/pme45

Proceedings are also available on the IGPME website:
http://www.igpme.org

Copyright © 2022 left to authors

All rights reserved

ISBN: 978-84-1302-176-8
Legal Deposit: A 289-2022
ISSN 0771-100X

Printed by Universidad de Alicante.

Logo designed by the Gabinete de Imagen y Comunicacién Grafica
(Universidad de Alicante)



TABLE OF CONTENTS
VOLUME 2

RESEARCH REPORTS (A-H)

PROBING PROSPECTIVE SECONDARY MATHEMATICS
TEACHER'S UNDERSTANDINGS OF VISUAL REPRESENTATIONS
OF FUNCTION TRANSFORMATIONS: A MULTIPLE SCRIPTING
TASK APPROACH

Mendoza A. James Alvarez, Theresa Jorgensen, Janessa
Beach

SUPPORTING NOTICING OF STUDENT'S MATHEMATICAL
THINKING TROUGH 360 VIDEO AND PROMPT SCAFFOLDING

Julie M. Amador, Tracy Weston, Karl Kosko

RELEARNING: A UNIFIED CONCEPTUALIZATION ACROSS
COGNITIVE PSYCHOLOGY AND MATHEMATICS EDUCATION

Kristen Marie Amman, Juan Pablo Mejia- Ramos

FROM WHAT WORKS TO SCALING UP: IMPROVING MENTAL
STRATEGIES IN SOUTH AFRICAN GRADE 3 CLASSES

Mike Askew, Mellony Graven, Hamsa Venkat

ASPECTS OF MATHEMATICAL KNOWLEDGE FOR TEACHING: A
QUALITATIVE STUDY

Theodora Avgeri, Xenia Vamvakoussi

TRANSFORMING CRITICAL EVENTS THROUGH SCRIPT
WRITING IN MATHEMATICS TEACHER EDUCATION

Michal Ayalon, Despina Potari, Giorgos Psycharis,
Samaher Nama

MAKING SENSE(S) OF MULTIPLICATION

Sandy Bakos, Nathalie Sinclair, Canan Gunes, Sean
Chorney

HOW DO FIRST-GRADE STUDENTS RECOGNIZE PATTERNS? AN
EYE-TRACKING STUDY

Lukas Baumanns, Demetra Pitta-Pantazi, Eleni Demosthenous,
Constantinos Christou, Achim J. Lilienthal, Maike Schindler

2-3

2-11

2-19

2-27

2-35

2-43

2-51

2-59




Table of contents. Volume 2

TEACHERS' JUDGEMENT ACCURACY OF WORD PROBLEMS
AND INFLUENCING TASK FEATURES

Sara Becker, Tobias Dorfler

"FRACTIONS MY WAY": HOW AN ADAPTIVE LEARNING
ENVIRONMENT AFFECTS AND MOTIVATES STUDENTS

Yaniv Biton, Karin Alush, Carmit Tal

A CASE STUDY ON STUDENTS' APPROACH TO EUCLIDEAN
PROOF IN THE RATIONALITY PERSPECTIVE

Paolo Boero, Fiorenza Turiano

DESIGNING PROBLEMS INTRODUCING THE CONCEPT OF
NUMERICAL INTREGATION IN AN INQUIRY-BASED SETTING

Marte Brétalien, Joakim Skogholt, Margrethe Naalsund

TURNING MOMENTS: THE CROSSROADS OF THE PROSPECTIVE
SECONDARY TEACHERS' ATTITUDE TOWARDS MATH

Gemma Carotenuto, Cristina Coppola, Pietro Di Martino, Tiziana
Pacelli

THE USE OF RATIO AND RATE CONCEPTS BY STUDENTS IN
PRIMARY AND SECONDARY SCHOOL

Salvador Castillo, Ceneida Fernandez, Ana Paula Canavarro

CYCLES OF EVIDENCE COLLECTION IN THE DEVELOPMENT OF
A MEASURE OF TEACHER KNOWLEDGE

Laurie Cavey, Tatia Totorica, Ya Mo, Michele Carney

PRE-SERVICE TEACHER'S SPECIALISED KNOWLEDGE ON AREA
OF FLAT FIGURES

Sofia Luisa Caviedes Barrera, Genaro de Gamboa, Edelmira
Badillo

IDEAS OF EARLY DIVISION PRIOR TO FORMAL INSTRUCTION

Jill Cheeseman, Ann Patricia Downton, Anne Roche

EXPLORING THE AFFORDNACES OF A WORKED EXAMPLE
OFFLOADED FROM A TEXTBOOK

Sze Looi Chin, Ban Heng Choy, Yew Hoong Leong

NEGOTIATING MATHEMATICAL GOALS IN COACHING
CONVERSATIONS

Jeffrey Choppin, Cynthia Carson, Julie Amador

2-67

2-75

2-83

2-91

2-99

2-107

2-115

2-123

2-131

2-139

2-147

2-11 PME 45 — 2022



Table of contents. Volume 2

FAIRNESS IN POLITICAL DISTRICTING: EXPLORING
MATHEMATICAL REASONING

Sean Chorney

MAKING VISIBLE A TEACHER'S PEDAGOGICAL REASONING:

AN ASPECT OF PEDAGOGICAL DOCUMENTATION
Ban Heng Choy, Jaguthsing Dindyal, Joseph B. W. Yeo

TOWARDS A SOCIO-ECOLOGICAL PERSPECTIVE OF
MATHEMATICS EDUCATION

Alf Coles, Kate le Roux, Armando Solares

IDENTIFYING PREVERBAL CHILDREN'S MATHEMATICAL
CONCEPTIONS THROUGH BISHOP'S REFRAMED
MATHEMATICAL ACTIVITIES

Audrey Cooke, Jenny Jay

DIGITAL RESOURCE DESIGN AS A PROBLEM SOLVING
ACTIVITY: THE KEY-ROLE OF MONITORING PROCESSES

Annalisa Cusi, Sara Gagliani Caputo, Agnese Ilaria Telloni

BETWEEN PAST AND FUTURE: STORIES OF PRE-SERVICE
MATHEMATICS TEACHERS' PROFESSIONAL DEVELOPMENT

Annalisa Cusi, Francesca Morselli

STUDENTS' REFLECTIONS ON THE DESIGN OF DIGITAL
RESOURCES TO SCAFFOLD METACOGNITIVE ACTIVITIES

Annalisa Cusi, Agnese Ilaria Telloni, Katia Visconti
ENTAGLEMENTS OF CIRCLES, PHI AND STRINGS
Anette de Ron, Kicki Skog

UNIVERSITY STUDENTS' DISCOURSE ABOUT IRREDUCIBLE
POLYNOMIALS

Roberta Dell'Agnello, Alessandro Gambini, Andrea Maffia,
Giada Viola

COMPARING SELF-CONTAINED DISTANCE AND IN-CLASS
LEARNING WITH HNADS-ON AND DIGITAL EXPERIMENTS

Susanne Digel, Jiirgen Roth

2-155

2-163

2-171

2-179

2-187

2-195

2-203

2-211

2-219

2-227

PME 45 — 2022

2 -1ii



Table of contents. Volume 2

NETWORKED MULTIPLE APPROACHES TO DEVELOPING
FUNTIONAL THINKING IN ELEMENTARY MATHEMATICS
TEXTBOOKS: A CASE STUDY IN CHINA
Rui Ding, Rongjin Huang, Xixi Deng
PROSPECTIVE TEACHERS' COMPETENCE OF FOSTERING
STUDENTS' UNDERSTANDING IN SCRIPT WRITING TASK
Jennifer Drose, Lena Wessel

REPLICATING A STUDY WITH TASKS ASSOCIATED WITH THE
EQUALS SIGN IN AN ONLINE ENVIRONMENT

Morten Elkjer, Jeremy Hodgen

META-SCIENTIFIC REFLECTION OF UNDERGRADUATE
STUDENTS: IS MATHEMATICS A NATURAL SCIENCE?

Patrick Fesser, Stefanie Rach

CONTRIBUTION OF FLEXIBILITY IN DEALING WITH
MATHEMATICAL SITUATIONS TO WORD-PROBLEM SOLVING
BEYOND ESTABLISHED PREDICTORS

Laura Gabler, Stefan Ufer
EXEMPLIFYING AS DISCURSIVE ACTIVITY
Lizeka Gcasamba

DEVELOPMENT OF ATTITUDES DURING THE TRANSITION TO
UNIVERSITY MATHEMATICS- DIFFERENT FOR STUDENTS WHO
DROP OUT?

Sebastian Geisler, Stefanie Rach

USING ONLINE PLATFORMS TO IMPROVE MATHEMATICAL
DISCUSSION

Chiara Giberti, Ferdinando Arzarello, Giorgio Bolondi

LINKING LEARNING AND INSTRUCTIONAL THEORIES IN
MATHEMATICS EDUCATION

Juan D. Godino, Carmen Batanero, Maria Burgos

CONCEPTUAL AND PROCEDURAL MATHEMATICAL
KNOWLEDGE OF BEGINNING MATHEMATICS MAJORS AND
PRESERVICE TEACHERS

Robin Goller, Lara Gildehaus, Michael Liebendorfer, Michael
Besser

2-235

2-243

2-251

2-259

2-267

2-275

2-283

2-291

2-299

2-307

2-1v PME 45 — 2022



Table of contents. Volume 2

TOWARDS A NEWER NOTION: NOTICING LANGUAGES FOR
MATHEMATICS CONTENT TEACHING 2.315

Juan Manuel Gonzalez-Forte, Nuria Planas, Ceneida Fernandez

INVESTIGATING THE LEARNING PROCESS OF STUDENTS
USING DIALOGIC INSTRUCTIONAL VIDEOS 2.323

John Gruver, Joanne Lobato, Mike Foster
DIFFERENCES IN TEACHER TELLING ACCORDING TO

STUDENTS' AGE 2.33]
Markus Hahkioniemi, Antti Lehtinen, Pasi Nieminen, Salla
Pehkonen
A DESIGNATED PROFESSIONAL DEVELOPMENT PROGRAM FOR
PROMOTING MATHEMATICAL MODELLING COMPETENCY 2.339

AMONG LEADING TEACHERS
Hadas Handelman, Zehavit Kohen

FOCUSING ON NUMERICAL ORDER IN PRESCHOOL PREDICTS
MATHEMATICAL ACHIEVEMENT SIX YEARS LATER 2-347

Heidi Harju, Erno Lehtinen, Minna Hannula-Sormunen

THE PROCESS OF MODELLING-RELATED PROBLEM SOLVING —
A CASE STUDY WITH PRESERVICE TEACHERS 2-355

Luisa-Marie Hartmann, Janina Krawitz, Stanislaw Schukajlow

THE ALGORITHMS TAKE IT ALL? STRATEGY USE BY GERMAN
THIRD GRADERS BEFORE AND AFTER THE INTRODUCTION OF 2.363
WRITTEN ALGORITHMS

Aiso Heinze, Meike Griifling, Julia Arend, Frank Lipowsky
CHALLENGING DISCOURSES OF LOW ATTAINMENT: USING

THEY POEMS TO REVEAL POSITIONING STORIES AND 2.37]
SHIFTING IDENTITIES
Rachel Elizabeth Helme
DEVELOPING A MODEL OF MATHEMATICAL WELLBEING
THROUGH A THEMATIC ANALYSIS OF THE LITERATURE 2-379

Julia L. Hill, Margaret L. Kern, Wee Tiong Seah, Jan van Driel

A PRELIMINARY STUDY EXPLORING THE MATHEMATICAL
WELLBEING OF GRADE 3 TO 8 STUDENTS IN NEW ZEALAND 7387

Julia Hill, Alexandra Bowmar, Jodie Hunter

PME 45 — 2022 2-v



Table of contents. Volume 2

THE CONNECTION BETWEEN MATHEMATICS AND OTHER
FIELDS: MATHEMATICIANS' AND TEACHERS' VIEWS 2-395

Anna Hoffmann, Ruhama Even

2-vi PME 45 — 2022



