Trends in Mathematics

Research Perspectives CRM Barcelona Vol.16

Ignasi Florensa, Noemi Ruiz-Munzén,
Kristina Markulin, Berta Barquero,
Marianna Bosch, Yves Chevallard
Editors

Extended
Abstracts
1027

Proceedings of the 7th International
Conference on the Anthropological
Theory of the Didactic (CITAD7)

X Birkhauser




Contents

Plenary Talks

What is Questioning the World? Towards an Epistemological

and Curricular Break .......... ... ... .. .. 3
Yves Chevallard

Problematic Issues Regarding Didactic Paradigms .................... 25

Josep Gascén

The Paradidactic: A (Would-Be) Fundamental Theory
of Noospheres . .......... ... i 45
Koji Otaki

Development of the Foundations, Tools and Aims of Research in
the Framework of the ATD

About a Didactic Model of Reference for the Teacher Position ......... 61
Michele Artaud

Study Versus Learning: Mesogenesis and the Denial of the Didactic .... 73
Jean-Pierre Bourgade

Is It the Same Twelfth? Questioning an Unquestioned Principle ........ 89
Christine Chambris

About the Mapping of Personal Practice Paths inthe ATD ............ 103

Jany Santos Souza Goulart, Hamid Chaachoua,
Luiz Mércio Santos Farias, and Avenilde Romo-Vazquez

Modelling of Learning Paths, Adaptable to the Learner,
in a Learning Environment ......................................... 117
Sébastien Jolivet and Brigitte Grugeon-Allys

vii



viii Contents

Using ATD to Enable Strategic Decisions in Institutions: The Case
of the Infrastructures at the Haute-Ecole Pédagogique du Valais ....... 133
Julie Stalder

Didactic Transposition Circle: A Proposal for Complementing
an Essential Tool of ATD .......... .. ... . . . . i ... 147
Déniel Katona

ATD and the Study of Didactic and Pedagogical Issues in the Face

of the Social Situations of Transformation that Are Constantly

Working and Renewing Human Societies ............................ 157
Caroline Ladage, Marine Dintrich, Hugo Paris, and Sophie Péninque

Practical Memory and Positional and Formative Paths ................ 169
Yves Matheron

On the Theory of Praxeologies ...................................... 179
Josep Gascén and Pedro Nicolas

Teachers’ Epistemic Ethos and Mathematical Modelling Teaching .. ... 189
Floriane Wozniak

Praxeological Needs for the Organization of the Study of Probability ... 201
Jean-Pierre Bourgade, Clément Durringer, and Marie-Hélene Lécureux

Is This Object Mathematical, Para-, or Proto-? A Didactic
Application of the Epistemological Profile ............................ 209
Koji Otaki and Hiroaki Hamanaka

The Curriculum Problem and the Paradigm of Questioning the
World

Teachers’ Perspective of Mathematical Analysis with Q&A Maps ...... 217
Matija Basi¢ and Zeljka Milin Sipus

Co-Disciplinary RSP in Mathematics and Microeconomics:

Preliminary Results of Its Implementation at the Argentinean

University Level . ............ . 231
Velma Marina Benitez and Verdnica Parra

A Priori Analysis as a Complementary Research Tool
for Understanding the Functioning of Education Systems ............. 243
Hamid Chaachoua and Annie Bessot

A Praxeological Reference Model for Mixed Praxeologies
in Programming Tasks ................... . ... .. . . . ... 255
Hamid Chaachoua, Rosamaria Crisci, and Pierre Tchounikine

A Practical Approach to an SRP in University Statistics ............... 267
Laura Ferndndez-Ruano, Vanessa Serrano, Judith Bidguena,
Jordi Cuadros, and Meritxell Sdez



Contents ix

About the Use of QA-Maps in the Development of Lesson Plans
by Student Teachers ............. ... .. ... i, 283
Reinhard Hochmuth and Jana Peters

Media and Milieu Dialectics and New Resources Available
for Students . ........... ... e 293
Britta Eyrich Jessen

Study of Asymptotes in Calculus in Mathematics Textbooks
for General Upper Secondary Education in Croatia ................... 303
Ana Katalenié, Aleksandra Cizmesija, and Zeljka Milin Sipus

Modelling Inquiry in ATD: A Framework to Capture and Analyze
the Chronogenesis and Mesogenesis of an Inquiry Process ............. 319
Yana Lacek

Textualization and Educational Reforms: Analysis of a Praxeology
in the Last Eighty Years ........... .. ... . ... .. . ... 335
Viviana Carolina Llanos and Maria Rita Otero

Transpositive Phenomena at the Interface Between Mathematics
and Physics: The Case of Quantum Mechanics ....................... 349
Nathan Lombard and Thomas Hausberger

An Example of the Questions-Answers Dialectic in Accounting

Teaching . ......... .o . 365
Monica Martinez-Blasco, Kristina Markulin, Francesc Prior Sanz,

and Marianna Bosch Casabo

A Praxeology of the Hough Transform in the Mathematical
Training of Engineers .......... ... ... ... ... .. 377
César Molina and Cintya Gonzales

For a New Approach of the Quantitative Equivalence ................. 393
Anne-Marie Rinaldi

Teaching Differential Equations at the Tertiary Level Through
an RSP Related to COVID-19 Infections ............................. 405
Patricia Sureda and Laura Rossi

A Study and Research Path on Hyperthermia in Children Left
inParked Cars ............. .. . . 419
Vegard Topphol

Managing an SRP in Secondary School: Which Padlock is More
SeCUNE? . . 433
Susana Vasquez, Berta Barquero, and Marianna Bosch



Proposal of a Study Process for the Mathematical Training

of Engineers ........... .. .. ..

Pedro Vivas Caballero, Mercedes Hidalgo Herrero,
and Tomds Angel Sierra Delgado

ATD and the Professionalization of the Teaching Profession

Collaborative Research as an Institution that Incorporates

Research Systems ............. .. .. . i

Michele Artaud, Karine Bernad, and Cécile Redondo

Identifying the Logos Block that Composes Para-didactic
Praxeology in Mathematics Lesson Design: Case Studies

from Pre-service Teachersin Japan ..............................

Toru Hayata, Yusuke Shinno, Akio Matsuzaki, and Tatsuya Mizoguchi
Analysis of an SRP-TE on Logical Knowledge in the Initial

Mathematical-Didactic Training of Teachers ......................

A. M. Lerma, B. Barquero, F. J. Garcia, M. Hidalgo-Herrero,
A. Ruiz-Olarria, and T. A. Sierra

Teaching from Questions: The Influence of the Institutional Position ...

Maria Rita Otero, Maria Paz Gazzola, and Viviana Carolina Llanos

How Did the Croatian Noosphere Respond to the Problem

of the Shortage of Mathematics Teachers? ........................

Jelena Plestina, Matija Basic¢, Zeljka Milin Sipué,
and Nikola Kocei¢-Bilan

Creating Study and Research Path for University Teacher

in the Social Sciences: ProfessorLab Marketing Device .............

Noemi Ruiz-Munzén, Alexandra Maso-Llorente,
and Alexandra Samper-Martinez

Study and Research Paths on Differential Calculus in Teacher

Education ............ .. .. . .. .

Heidi Strgmskag

Statistics Teacher Education at Secondary School Level

in the Paradigm of Questioning the World ........................

Janielly Verbisck, Marilena Bittar, Marianna Bosch, and Ricardo Benito

Assessing Mathematical Knowledge for the Profession of Upper

Secondary Mathematics Teaching ................................

Carl Winslgw
Entering into Questioning the World: A Case of Teaching

Mathematics with Primary School Teachers-Students ..............

Camila de Oliveira da Silva and Marilena Bittar

Contents

501



Contents xi

Mathematical Organizations Related to the Pythagorean Theorem:
Description in Terms of Its Components and Degree of Completion .... 597
Veronica Parra and Yesica Eugenia Torres

Using the Theory of Relations for Analysing the Work on Mistakes ... .. 605
Elsa Puchaczewski

How Can ATD Concepts Contribute to Teacher Training Face

of Changes Caused by the Covid-19 Pandemic? ...................... 613
José Vieira do Nascimento Junior, Saddo Ag Almouloud,

Edmo Fernandes Carvalho, and Viviana Oliveira Mateus

Ph.D. Students Seminar

Didactic Transposition of Fraction Arithmetic in a Japanese
Overseas School: Connecting a Classroom Episode

tothe Curriculum . ...... ... .. . . . . 625
Mayu Aoki

ATD as an Engine for Evolution .................................... 633
Maria-Josep Freixanet, Montserrat Alsina, and Marianna Bosch

Future Teachers’ Knowledge of Real Numbers ....................... 647
Rongrong Huo

Didactic Transposition of Statistics at University Level: A Study
DeSign . ... 655
Kristina Markulin, Catarina Lucas, Marianna Bosch, and Ignasi Florensa

The Role of Algebraic Models and Theory in Danish Lower
Secondary School . ........ ... ... .. 663
Pia Tonnesen



	Preface
	Contents
	Plenary Talks
	 What is Questioning the World? Towards an Epistemological and Curricular Break
	1 The Importance of Being Careful
	2 What is “Knowing” According to the ATD?
	3 What is Knowing Better?
	4 What Makes One Learn (More)?
	5 What is “the Didactic”?
	6 Didactic Systems and Schools
	7 Principal and Auxiliary Didactic Systems
	8 Questioning the World
	9 What We are Faced With
	10 Uses and Misuses of Didactic Transposition: An Example
	11 A Fascination for (Ready-Made) Works Always Rekindled?
	12 Under the Leadership of Questions: The Core of the World Questioning Paradigm
	References

	 Problematic Issues Regarding Didactic Paradigms
	1 Didactic Paradigms as Didactic Objects in Their Own Right
	2 Why Does Didactics Construct Reference Epistemological Models?
	3 Didactic Paradigms Complete the Functions of Epistemological Models
	4 Relativity of the Didactic Analysis
	5 Object of Study of Didactics: Economy and Ecology of Didactic Paradigms
	6 The Issue of the Change of Didactic Paradigm
	Annex
	Some Features of the Psycho-Pedagogical and Artisan Paradigms
	References

	 The Paradidactic: A (Would-Be) Fundamental Theory of Noospheres
	1 Introduction
	2 Noosphere
	3 Paradidactic System
	4 Noospheric Profession
	5 Paradidactic Reality
	6 Paradidactic Phenomenon
	7 Interval: Formalization of a Noosphere and a Noospheric Profession
	8 Metadidactic Transposition
	9 Topaze Effect: A Possible Application to the Purely Didactic
	10 Dialogue with Marianna Bosch
	References

	Development of the Foundations, Tools and Aims of Research in the Framework of the ATD
	 About a Didactic Model of Reference for the Teacher Position
	1 Observing and Analysing the Didactic
	1.1 Didactic Gestures and Didactic Moments
	1.2 A Praxeology of Analysis of the Realization of an Episode of a Didactic Moment

	2 Didactic Gestures Likely to Analyse the Didactic Moments
	2.1 Two Analysis
	2.2 Some Didactic Gestures
	2.3 A Third Analysis
	2.4 A Look Back at the Didactic Gestures

	3 Towards a Didactic Model of Reference for the Teacher Position
	3.1 The Notion of Didactic Model of Reference (DMR)
	3.2 A Didactic Model of Reference of the Teacher Position for an Instance

	References

	 Study Versus Learning: Mesogenesis and the Denial of the Didactic
	1 Introduction
	2 Learning, According to the ATD
	3 Didactic Functions and Quaternary Structuring of the Study
	3.1 Didactic Functions
	3.2 Quaternary Structuring of the Study
	3.3 Study and Learning in ATD

	4 Trainee Teachers’ Relation to Learning and Study
	4.1 Institutionalized Relation as a ‘Mean’ of Personal Relations
	4.2 Emergence of Praxeologies Versus Learning of Praxeologies
	4.3 SRA as Problem-Solving
	4.4 Institutionalization as Gap Filling and Validation

	5 Institutionalization as a Study Process
	5.1 Main Functions of Didactic Moments
	5.2 Didactic Systems and Mesogenesis

	6 Conclusion
	References

	 Is It the Same Twelfth? Questioning an Unquestioned Principle
	1 Several Stories in the French Context and Elsewhere
	1.1 Douady’s View
	1.2 Perrin-Glorian’s Observations
	1.3 An Episode in India

	2 The Support of the Cognitive Psychology
	2.1 Cognitive Psychology in the U.S.A
	2.2 Towards Institutional Re-Interpretation of Difficulties

	3 Investigating the Unquestioned
	3.1 Resources in Mathematics Over Time
	3.2 What is a Quantity?
	3.3 A Proof

	4 Discussion and Implications
	4.1 Meaning of Task
	4.2 Providing Ways of Reasoning?
	4.3 Towards a Mathematical View on Multiplicative Reasoning?
	4.4 Perspective: Investigating Theory Components in Successful Teaching Contexts

	References

	 About the Mapping of Personal Practice Paths in the ATD
	1 Introduction
	2 Personal Practice Paths—PPP
	2.1 An Excerpt of the Experimentation

	3 Emergence of Some Developments for Research in Didactics
	References

	 Modelling of Learning Paths, Adaptable to the Learner, in a Learning Environment
	1 Introduction
	2 Problematic
	3 The Learner, Their Learning Needs, Our Ambitions and Limitations
	3.1 Learning Needs
	3.2 Learner Model: Personal Logos
	3.3 Limitations

	4 Resources and Their Characterization in Mindmath
	5 Modelling Learning Paths to Relate Resources to the Learner’s Praxeological Needs
	6 Conclusion and Prospects
	References

	 Using ATD to Enable Strategic Decisions in Institutions: The Case of the Infrastructures at the Haute-Ecole Pédagogique du Valais
	1 Introduction
	2 Theoretical Tools
	2.1 A Frame for Life
	2.2 Personal and Institutional Relationships
	2.3 Co-determination Scale

	3 Methodology for Designing the Questionnaire
	3.1 First Version of the Questionnaire
	3.2 Test Questionnaires
	3.3 Final Version of the Questionnaires

	4 Methodology for Analysing the Questionnaire
	4.1 The Sample Concerned
	4.2 Data Analysis
	4.3 A Priori Analysis and Methodology of the Construction of the Grid

	5 Conclusion
	References

	 Didactic Transposition Circle: A Proposal for Complementing an Essential Tool of ATD
	1 Introduction
	2 Theory of Didactic Transposition—A Short Historical Survey
	2.1 The Role of DT in the Development of ATD and in the Conceptualization of Didactics of Mathematics
	2.2 The Concept Didactic Transposition
	2.3 The Model of DT with the Different ‘Forms of Knowledge’ at the Corresponding Institutions

	3 The Didactic Transposition Circle (DTC)—Complementing the DT Model with the Transitional Step from ‘Learned’ to ‘Scholarly’ Knowledge
	4 Discussion and Conclusion—Rationale for the Introduction of the DTC Model
	4.1 Didactics to Be Concerned with All Forms of the Diffusion of Knowledge
	4.2 Further Enlargement of the Empirical Unit of Analysis Within the Field of Didactics
	4.3 Research into the Birth of Scholarly Knowledge
	4.4 The Supportive Role of Taking into Consideration the Transposition from Learned to Scholarly Knowledge in Understanding the Opposite Direction and Therefore Supporting Didactic Engineering
	4.5 The Possibly Endless Formation of Learned Knowledge
	4.6 Farness and Closeness of Scholarly and Educational Institutions—A Possible Need for Partial Change in Perspective

	References

	 ATD and the Study of Didactic and Pedagogical Issues in the Face of the Social Situations of Transformation that Are Constantly Working and Renewing Human Societies
	1 ATD to Study Places Beyond the Usual Boundaries of Didactics
	2 Contexts as Witnesses to Question Training in the Face of Societal Transformations
	2.1 The Primary School Context and the Question of Teacher Training
	2.2 The Secondary School Context and the Question of the Inclusion of Pupils with High Intellectual Potential
	2.3 The Context of an Engineering School

	3 Which Theorizations in ATD to Understand Didactics in the Professional Environment?
	3.1 Didactic Analysis and the Scale of Didactic Codeterminacy Levels
	3.2 The Theory of Personal and Institutional Relations to Objects and Praxeological Analysis
	3.3 Learning to Build a Praxeological Reference Model

	4 Conclusion and Perspectives
	References

	 Practical Memory and Positional and Formative Paths
	1 The “Memory” Object in Didactics
	1.1 Position
	1.2 First Questions
	1.3 Some Consequences

	2 Modelling the Practical Memory of an Instance
	2.1 Preliminary Remarks
	2.2 The Practical Memory
	2.3 Institutional Speed of a Formative Path; Consequences on Practical Memory and Prototypical Example

	3 Producing Something New from a Practical Memory
	3.1 The Praxemic Extension
	3.2 Consequence on the Possible Adidactic: An Example

	References

	 On the Theory of Praxeologies
	1 Research Question
	2 On the Description of the Theory
	2.1 Praxeolgies as Models of Systems
	2.2 The Ingredients of the Theory
	2.3 Some Remarks

	3 Development of the Praxeological Model About the Magnitude Cardinality
	3.1 The Praxeology Π0 of Direct Comparison
	3.2 The Praxeology Π1 of Indirect Comparison Through Measurement
	3.3 Warning

	4 Conclusion
	References

	 Teachers’ Epistemic Ethos and Mathematical Modelling Teaching
	1 Introduction
	2 Epistemological Work and Epistemic Ethos
	3 Epistemological Work and Teaching Modelling
	4 Conclusion
	References

	 Praxeological Needs for the Organization of the Study of Probability
	1 Praxeological Needs for Mathematization
	1.1 Experimentation and Theorization in Textbooks: An Example
	1.2 Description of an Experimental Protocol
	1.3 Issues Related to Theorizing
	1.4 Topos and (Im)possibilities of Theorization

	2 Discussion
	References

	 Is This Object Mathematical, Para-, or Proto-? A Didactic Application of the Epistemological Profile
	1 Introduction: On Three Open Concepts
	2 Probably Mathematical Objects
	3 Epistemological Profiles of Objects in Mathematics
	4 Examples
	4.1 The Concept of Derivative at Secondary School
	4.2 The Concept of Proportionality at Elementary School
	4.3 The Concept of Implication at Secondary School
	4.4 The Instrument of Protractor at University

	5 Final Remarks: As a Tool for Epistemological Vigilance
	References

	The Curriculum Problem and the Paradigm of Questioning the World
	 Teachers’ Perspective of Mathematical Analysis with Q&A Maps
	1 Introduction
	2 Theoretical Framework and Research Question
	3 Context of the Study
	4 Methodology
	5 Results of the Interview
	6 A Q&A Map
	7 Results of the Workshop
	8 Discussion and Conclusion
	References

	 Co-Disciplinary RSP in Mathematics and Microeconomics: Preliminary Results of Its Implementation at the Argentinean University Level
	1 Introduction
	2 Research Method
	3 Some Preliminary Results: Generative Questions and Derivates
	3.1 Group 1
	3.2 Group 2
	3.3 Group 3
	3.4 Group 4
	3.5 Group 5
	3.6 Group 6
	3.7 Group 7

	4 Final Remarks
	References

	 A Priori Analysis as a Complementary Research Tool for Understanding the Functioning of Education Systems
	1 Introduction
	2 Why Build an Epistemological Reference Model to Access the Dominant Praxeological Model of an Institution?
	3 Importance of a Priori Analysis of Pinpoint Praxeologies in the Case of the Paradigm of Visit of Works
	3.1 Elementary Pinpoint Praxeology
	3.2 Description of a Technique and Pivot Type of Tasks
	3.3 Step 1. A Priori Analysis of Elementary Pinpoint Praxeologies Around T
	3.4 Step 2. A priori Analysis of the Conditions of Existence and Coexistence of T Techniques and Technologies: Pragmatic Scope and Competition of Techniques
	3.5 Step 3. A Priori Analysis of Elementary Pinpoint Praxeologies that Exist or May Exist in an Institution

	4 Case Study of the French Education System on Tquadratic_equation “Solving a Quadratic Equation Algebraically”
	5 Conclusion
	References

	 A Praxeological Reference Model for Mixed Praxeologies in Programming Tasks
	1 Context and Issues
	1.1 Choice of Software
	1.2 Sequences: Principles of Development
	1.3 Issue

	2 A Praxeological Reference Model for Algorithmics
	3 Case Study: Didactic Sequence “Euclidean Division”
	3.1 Presentation of the Sequence
	3.2 A Praxeological Reference Model for Sequence Praxeologies

	4 Conclusion
	References

	 A Practical Approach to an SRP in University Statistics
	1 Introduction
	2 Design of the SRP
	2.1 A Priori Analysis
	2.2 Path Description
	2.3 Class Organisation
	2.4 SRP Organisation

	3 A Posteriori Analysis
	3.1 Instructor’s Perspective
	3.2 Students’ Perspectives Through a Survey
	3.3 Students’ Perspectives Through Interviews

	4 Conclusions
	References

	 About the Use of QA-Maps in the Development of Lesson Plans by Student Teachers
	1 Introduction
	2 Data
	3 Observations and Results
	3.1 What Can Be Observed in Terms of Requirements Concerning the Mathematical Knowledge? (RQ 1)
	3.2 What Are the Characteristics of the Design and Use of Generating Questions and QA Maps? (RQ 2)
	3.3 What Societal Determined Aspects in Terms of the Highest Levels of Codetermination Can Be Observed? (RQ 3)

	4 Summary and Outlook
	References

	 Media and Milieu Dialectics and New Resources Available for Students
	1 Introduction
	2 Methodology, SRP and Media-Milieu Dialectic
	3 Context of Study
	4 A Posteriori Analysis of the Lesson
	4.1 Analysis of First Lesson
	4.2 Analysis of Second Lesson

	5 Discussion of Dialectics Shown in the Case Study
	References

	 Study of Asymptotes in Calculus in Mathematics Textbooks for General Upper Secondary Education in Croatia
	1 Introduction
	2 Methodology
	3 Reference Epistemological Model
	4 Results
	4.1 Praxeologies Related to Asymptotes in the Textbooks
	4.2 Organization of Study of Asymptotes in the Textbooks
	4.3 Comparison of the Analysed Textbooks

	5 Discussion
	6 Conclusion
	References

	 Modelling Inquiry in ATD: A Framework to Capture and Analyze the Chronogenesis and Mesogenesis of an Inquiry Process
	1 Introduction
	2 The Institutional Context
	3 The ATD Tools to Model an Inquiry Process
	3.1 The Herbartian Scheme
	3.2 The Role of Dialectics in an Inquiry Process

	4 Methodology
	5 Data Treatment
	6 Construction of the Analysis Framework
	6.1 Question–Answer Level
	6.2 Media-Milieu Level
	6.3 Elementary Level

	7 Preliminary Results
	7.1 A Brief Introduction of the Golden Gate Bridge Exploration
	7.2 Prior Knowledge of the Class and the Student’s Profile
	7.3 QA-Level Analysis: Preliminary Results
	7.4 An Example of a Sequence of Productive Episodes in the Quadratic Model

	8 Conclusion and Perspectives
	References

	 Textualization and Educational Reforms: Analysis of a Praxeology in the Last Eighty Years
	1 Introduction
	2 Methodology
	2.1 Scheme of Praxeological Analysis in Textbooks

	3 Analysis of Textbooks
	3.1 Analysis and Discussion

	4 Conclusions
	References

	 Transpositive Phenomena at the Interface Between Mathematics and Physics: The Case of Quantum Mechanics
	1 Introduction
	2 Context of the Study
	3 Theoretical Framework and Methodology
	4 Praxeological Analyses
	4.1 A First RPO: Probabilistic Interpretation and Dynamics of Stationary Wave Functions
	4.2 A Second RPO: Quantum States and Postulates in Dirac Notation

	5 Discussion
	6 Conclusion and Perspectives
	References

	 An Example of the Questions-Answers Dialectic in Accounting Teaching
	1 Introduction
	2 Task Description and Class Dynamics
	2.1 Task Description
	2.2 Class Dynamics

	3 Demands and Class Experience
	3.1 Demands and Topics Covered
	3.2 Class Experience

	4 Conclusions
	Annex 1: Letter from Taxation Authority
	Annex 2: Accounting Information Given
	Annex 3: Team logbook
	Annex 4: Demands per submission
	References

	 A Praxeology of the Hough Transform in the Mathematical Training of Engineers
	1 Introduction
	2 Elements of the Anthropological Theory of the Didactic
	2.1 Extended Praxeological Model

	3 Methodology
	3.1 Analysis of the Mixed Praxeology of the Hough Transform in DIP and DIPT

	4 Results
	5 Conclusions
	References

	 For a New Approach of the Quantitative Equivalence
	1 Introduction
	2 Quantitative Equivalence: An Attempt at Definition
	3 The Calculation Under Twenty
	3.1 Calculation Techniques Under Twenty
	3.2 The Technique in Support of Ten: Elements of Technology

	4 Elements of Analysis Specific to the Introduction of Technique in Support of Ten
	4.1 Data Collection and Analysis Methodology
	4.2 The Effects of Manipulation
	4.3 The Effects of Using the Technique in Support of Ten
	4.4 Limitations of Analyzed Data

	5 Conclusion
	References

	 Teaching Differential Equations at the Tertiary Level Through an RSP Related to COVID-19 Infections
	1 Introduction
	2 Theoretical Framework
	3 The Study and Research Path
	4 Methodology
	5 Analysis of Data
	6 Conclusions
	References

	 A Study and Research Path on Hyperthermia in Children Left in Parked Cars
	1 Introduction
	2 Theoretical Tools
	3 Praxeology
	4 Study and Research Path and the Herbartian Schema
	5 Description of the SRP
	6 Methodology
	7 Method of Analysis
	8 Initial Questions and Literature Search
	9 An Example of a Physical Variable: The Colour of the Interior of the Car
	10 About Allometry
	11 Heat Transfer
	12 Modelling the Human Body
	13 Modelling
	13.1 Constructed Models and Answers to Q0
	13.2 Handling Preconditions to Q0

	References

	 Managing an SRP in Secondary School: Which Padlock is More Secure?
	1 Research Project and Goals
	2 Institutional Context and Previous SRPs
	3 Working with a Generating Question Instead of a Goal
	3.1 General Organisation
	3.2 Physical Empirical Milieu
	3.3 Media Available
	3.4 Evolution of the Didactic Milieu
	3.5 Questions-Answers Dialectic
	3.6 Teamwork Organisation
	3.7 Padlocks as Training
	3.8 Padlocks as Models

	4 Collaborative Strategies
	4.1 Complete a Priori Design
	4.2 Questions and Answers Map to Manage the In Vivo Analysis
	4.3 Researcher’s Support and Open Classroom

	5 Final Remarks
	References

	 Proposal of a Study Process for the Mathematical Training of Engineers
	1 Introduction
	2 Approach to the Epistemological Model in Force in the Mathematical Training of Engineers
	3 Approach to the Working Hypothesis
	4 The Didactic Organization to Be Designed
	4.1 A Didactic Organization for the Study of Surface Integrals

	5 Implementation of the Study Process
	6 Brief Discussion of the Results and Conclusions
	References

	ATD and the Professionalization of the Teaching Profession
	 Collaborative Research as an Institution that Incorporates Research Systems
	1 Introduction
	2 Theoretical Framework
	3 Analysis
	3.1 The Research System and Its Functioning
	3.2 Answers Given in Terms of the Evolution of Teacher Position Relations (A♥)

	4 Conclusion and Perspectives
	References

	 Identifying the Logos Block that Composes Para-didactic Praxeology in Mathematics Lesson Design: Case Studies from Pre-service Teachers in Japan
	1 Introduction
	2 Theoretical Perspective
	3 Context and Method
	3.1 Method
	3.2 A Priori Analysis of Alice’s Problem

	4 Result of Each Experiment
	5 Analysis
	5.1 Mathematical Praxeology in Designed Lesson
	5.2 Didactic Praxeologies in Designed Lesson

	6 Discussion
	7 Concluding Remarks
	References

	 Analysis of an SRP-TE on Logical Knowledge in the Initial Mathematical-Didactic Training of Teachers
	1 Introduction
	2 Design of a SRP-TE and Experimentation Context
	2.1 A Context for the Design, Implementation and Analysis of the SRP-TE

	3 Design and Analysis of a SRP-TE on Logical Knowledge
	3.1 Module 0: Exploring the Generating Question
	3.2 Module 1: Experience and Experimentation of the SRP “Lost-and-Found Room”
	3.3 Module 2: Analysis of the SRP Experience

	4 Conclusions
	References

	 Teaching from Questions: The Influence of the Institutional Position
	1 The Problem and It Background
	2 Theoretical Framework
	3 Methodology
	4 Praxeological Model of Reference
	4.1 The Nested Boxes

	5 The Teachers’ Solutions
	6 Discussion
	7 Conclusion
	References

	 How Did the Croatian Noosphere Respond to the Problem of the Shortage of Mathematics Teachers?
	1 Introduction
	1.1 Who Can Be a Mathematics Teacher in Croatian Primary Schools?
	1.2 Theoretical Framework and Research Questions

	2 Methodology
	3 Results and Discussion
	3.1 Analysis of Regulations and Events Around It
	3.2 Analysis of the Programmes Allowing a Position of a Mathematics Teacher in Primary School
	3.3 Analysis of Interviews with Several Mathematics Teachers
	3.4 How Trusted Are the Teachers?

	4 Conclusion
	References

	 Creating Study and Research Path for University Teacher in the Social Sciences: ProfessorLab Marketing Device
	1 Training for University Teachers
	2 The Study and Research Paths for Teacher Education (SRP-TE)
	3 The ProfessorLab System: Application of the SRP-TE for Teacher in Service
	4 Case Study: ProfessorLab: Marketing
	5 Results
	6 Conclusions and Future Research
	References

	 Study and Research Paths on Differential Calculus in Teacher Education
	1 Introduction
	2 Some Theoretical Tools from the ATD
	2.1 Dialectic of Persons and Institutions
	2.2 Relations to Objects
	2.3 Topos

	3 The Didactic System and Some Institutional Conditions
	4 The Generating Question Q and Its Study Conditions
	4.1 Existing Answers and a Request for a Reference Model
	4.2 The Setup of the SRPs

	5 Analysis and Results
	5.1 Not Questioning the Origins of the Mathematics to Be Taught
	5.2 Diverse Roles of Elements in the Didactic Milieu
	5.3 A Tool to Display the Milieu of an Ongoing Inquiry
	5.4 Preliminary Reports Being Instrumental for Further Steps Taken by mathcalS

	6 Discussion and Final Comments
	6.1 Obstacles to Operating in the Paradigm of Questioning the World
	6.2 Outcome of the Conducted Inquiries

	References

	 Statistics Teacher Education at Secondary School Level in the Paradigm of Questioning the World
	1 Introduction
	2 Hypotheses and SRP-TE Design
	3 Experimentation
	3.1 Context and Organisation of the Sessions
	3.2 Sessions 1 and 2: Questions Raised by the Student Teams
	3.3 Sessions 3 and 4. Elements of Answers and Didactic Design

	4 Discussion and Conclusion
	Annex 1: Questions Raised and Water Q–A Map
	Annex 2: Elements of Answers and Q–A Map
	References

	 Assessing Mathematical Knowledge for the Profession of Upper Secondary Mathematics Teaching
	1 A Fundamental Question
	2 A Herbartian View on (1), (2): What Do We Know, if Anything?
	3 A Context to Address (2): A Capstone Course in Copenhagen
	4 Short and Long Sequences of Questions
	5 Short Sequences of Questions
	6 Student Answers
	7 Conclusions
	References

	 Entering into Questioning the World: A Case of Teaching Mathematics with Primary School Teachers-Students
	1 Context and Focus the Research
	2 An Entrance to Question the World of Mathematics in the Early Years
	2.1 Q0: A Problematic Situation—Alice’s Teaching Case

	3 Discussion
	References

	 Mathematical Organizations Related to the Pythagorean Theorem: Description in Terms of Its Components and Degree of Completion
	1 Introduction
	2 Methodology
	3 Results
	4 Conclusions
	References

	 Using the Theory of Relations for Analysing the Work on Mistakes
	1 The Mistake Perceived as a Lever for Learning
	2 Praxeological Work Moment and Repression of the Didactic
	2.1 The Herbartian Schema
	2.2 Moments of the Study

	3 Moment of Work: Studying and Learning
	4 Functions of the Mistake in Institutional Documents
	References

	 How Can ATD Concepts Contribute to Teacher Training Face of Changes Caused by the Covid-19 Pandemic?
	1 Introduction
	2 Objective
	3 Route Description
	4 Methodology
	5 Results
	5.1 Praxeology of the task tc

	6 Final Considerations
	References

	Ph.D. Students Seminar
	 Didactic Transposition of Fraction Arithmetic in a Japanese Overseas School: Connecting a Classroom Episode to the Curriculum
	1 Introduction
	2 Theoretical Framework and Research Questions
	3 Data and Methods
	4 Findings
	4.1 Praxeological Reference Model Regarding Fractions
	4.2 Outline of the Lesson
	4.3 Analysis of an Episode

	5 Conclusion
	References

	 ATD as an Engine for Evolution
	1 Introduction
	2 Analysis of the Project from the ATD Perspective
	3 Design of the New Project Through SRP
	3.1 Institutional Frame
	3.2 Preparation of the Didactic Infrastructures for the Collaborative Work
	3.3 Assessment

	4 Implementation of the Project: Start-Up
	4.1 Phase 1: Choice of the Generating Questions and First Explorations
	4.2 Phases 2 and 3: Fieldwork and Analysis

	5 Conclusion
	References

	 Future Teachers’ Knowledge of Real Numbers
	1 Problems About Real Numbers in Secondary School
	2 Theoretical Framework and Research Question
	3 Context and Methodology
	4 Preliminary Results
	References

	 Didactic Transposition of Statistics at University Level: A Study Design
	1 Introduction
	2 Research Questions and Methodology
	3 Hypotheses for the Study
	3.1 Statistics and Statistics Teaching Essentials
	3.2 Chronogenesis
	3.3 Mesogenesis and Topogenesis
	3.4 Didactic Technology and Ecology
	3.5 Final Reflection on the Interview and the Teaching

	4 Further Implications of the Study
	References

	 The Role of Algebraic Models and Theory in Danish Lower Secondary School
	1 Introduction and Research Question
	2 Theoretical Framework and Methodology
	3 Algebraization in Geometry
	3.1 Geometric Multiplication of Binomials
	3.2 Distributive Law
	3.3 Perimeter and Area of an Irregular Octagon
	3.4 Discussion and Conclusion

	References


