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SUMMARY

This subject is intended to make future researchers aware of the main lines of research that are being
developed in the didactics of mathematics and the general theoretical frameworks that allow
characterizing research in this area. The content of this module seeks to start specialised training in
research in each subject, which will be studied in greater depth in the other subjects of the module.
Achieving the objectives and competencies that this module should provide will put students in a position
to begin planning a research for their master's degree final project.

PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE
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There are no specified enroliment restrictions with other subjects of the curriculum.

COMPETENCES / LEARNING OUTCOMES

2157 - Master's degree in Research in Subject Didactics

Adequately analyse and evaluate the partial and final results of one's own research and contrast, refute or
modify the first hypotheses.

Analyse and synthesise the main current research agendas in Specific Didactics.

Conduct quality research in the scientific field of Specific Didactics using the methodologies, techniques
and procedures of this discipline.

Create spaces for research and learning with special attention to equity, emotional and values education,
equal rights and opportunities between men and women, citizenship training and respect for human rights
that facilitate life in society, decision-making and the construction of a sustainable future.

Critically analyse, from the point of view of research in Specific Didactics, the performance of teaching,
good practice and guidance using quality indicators.

Decide, with objective criteria, which methodological paradigm quantitative, qualitative or mixed best fits
the objectives of your own research.

Elegir el marco metodolégico mas adecuado para intentar contestar las preguntas de investigacion y
dominar las técnicas metodolégicas necesarias.

Evaluate current research problems on teaching or learning in the fields of knowledge characteristic of
Specific Didactics.

Evaluate the relevance of a research project, its quality and future projection, with scientific criteria
appropriate to the international standards of the studied speciality.

Identify, analyse and evaluate national or international research publications in the field of Specific
Didactics.

Integrate ethical values and responsibility associated with research tasks into one's own research.
Plantear preguntas de investigacion pertinentes sobre un tema de investigacion actual.

Search and synthesise information on research results in bibliographic, material, virtual, etc. repertoires
useful to support a new research project.

Students should apply acquired knowledge to solve problems in unfamiliar contexts within their field of
study, including multidisciplinary scenarios.

Students should be able to integrate knowledge and address the complexity of making informed judgments

based on incomplete or limited information, including reflections on the social and ethical responsibilities
associated with the application of their knowledge and judgments.
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Students should communicate conclusions and underlying knowledge clearly and unambiguously to both
specialized and non-specialized audiences.

Students should demonstrate self-directed learning skills for continued academic growth.

Students should possess and understand foundational knowledge that enables original thinking and
research in the field.

Synthesise historical, epistemological and ontological aspects associated with the emergence and
evolution of research in Specific Didactics.

Synthesise relevant research problems on learning or teaching in the disciplines belonging to Specific
Didactics.

Understand and apply specialised research procedures in Specific Didactics.

Use appropriate bibliographical references that are relevant scientific background to the proposed
research.

DESCRIPTION OF CONTENTS

1. Research on the use of modelling and applications in the teaching and learning
of mathematics

1.1. Design and use of tools for the analysis of oral and written productions of students.

1.2. Research from the perspective of the teacher: difficulties, the role of the teacher, and initial and
continuous training.

1.3. Analysis of the learning process through modelling tasks.

2. Fundamental research on high mathematical abilities

2.1. The context of high abilities and especially gifted students. Terminology, explanatory models
of high abilities, characterisation of talent. Legislation. Attention to high abilities

2.2. Talent in mathematics. Characteristics of the reasoning of students of high ability in
mathematics. Specific programs of attention for students with high mathematical abilities.

2.3. Research related to high mathematical abilities from the perspective of mathematical
didactics: Research related to the identification of students, the identification of specific
characteristics and classroom intervention.
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3. Research in mathematics education in technological environments

3.1. Overview of research on the teaching and learning of mathematics in computer environments.
3.2. Research perspectives associated with interaction and multiple systems of representation in
technological environments.

3.3. Research perspectives associated with learning analytics in technological environments.

WORKLOAD

PRESENCIAL ACTIVITIES
Activity Hours
Theory 42,00
Total hours 42,00
NON PRESENCIAL ACTIVITIES
Activity Hours
Attendance at other activities 0,00
Individual or group project 80,00
Independent study and work 53,00
Preparation of lessons 0,00
Preparation for assessment activities 0,00
Resolution of case studies 0,00
Total hours 133,00

TEACHING METHODOLOGY

Various methodologies for teaching and student work will be applied, depending on the type of activity to
be carried out. The following may be used:

- Lectures on the content given by teaching staff (usually in theory classes).

- Discussion among students under the teacher's observation, with or without the teacher's intervention
(usually in seminars).

- Supervised or independent work, either individual or in small groups, to carry out projects, prepare
materials, search for information, etc. (usually in the laboratory or as out-of-class activities)

- Supervised or independent individual study time (usually to prepare papers or assessment tests).
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- Presenting the work carried out to teaching staff and/or other students (usually in seminars).

- One-to-one meetings with the tutor to track the student's progress.

EVALUATION

Assessment will be based on the evaluation of evidence of learning, which may be collected by one or more
of the following means:

- Regular tracking of the student's progress both in theory classes and seminars, as well as in tutorials.
- Assessment of required assignments.

- Assessment of individual and group participation in the activities carried out during the theory classes and
seminars (presentations of the assignments themselves, participation in discussions, etc.).

-Taking exams or other tests designed to assess the student's level of mastery of the subject
competencies.

Each member of the teaching staff will be responsible for the assessment and grading of the part of the
course that they have taught. For this purpose, the following shall be taken into account:

-The activities carried out by the students during the face-to-face class sessions (with a maximum value of
40%). These activities will only be counted when the student has attended at least 80% of face-to-face
classes.

- Out-of-class assignments during the course or other assessment procedures that the teacher may decide
(with a minimum value of 60%).

At the beginning of the course, each member of the teaching staff will report on the assessment procedure
that they will apply and the distribution of percentages to be taken into account.

The final grade of the subject will be the weighted arithmetic average of the grades of the different
members of the teaching staff. To pass the course, the grades from all members must be equal to or
greater than 3.5 points out of 10 and the final grade of the subject must be equal to or greater than 5 points
out of 10.

Plagiarism or the improper use of artificial intelligence tools may be sanctioned in accordance with article
15 of the evaluation and qualification regulations of the Universitat de Valéncia.

V>

REFERENCES

43483 Fundamental research in didactics of mathematics



Course Guide

_ 43483 Fundamental research in didactics of
VNIVERSITAT © VALENCIA mathematics

«  Blum, W., & Niss, M. (1991). Applied mathematical problem solving, modelling, applications, and
links to other subjects State, trends and issues in mathematics instruction. Educational Studies
in Mathematics, 22, 3768.

«  Blum, W.,, Galbraith, P. L., Henn, H. W., & Niss, M. (Eds.). (2007). Modelling and applications in
mathematics education: The 14th ICMI study. Springer International Publishing.

«  Borromeo Ferri, R. (2018). Learning how to teach mathematical modeling in school and teacher
education. Springer International Publishing.

+ Clements, D.H., Battista, M.T. (1992). Geometry and spatial reasoning. En D.A. Grouws (ed.),
Handbook of research on mathematics teaching and learning (pp. 420-464). N. York, EE.UU.:
MacMillan y NCTM.

+ Clements, M. A. K., Bishop, A, Keitel-Kreidt, C., Kilpatrick, J., & Leung, F. K. S. (Eds.). (2013). Third
international handbook of mathematics education. Springer-Verlag. Lerman, S. (Ed.). (2014).
Encyclopedia of mathematics education. Springer.

+ Hoyles, C., & Lagrange, J. B. (Eds.). (2010). Mathematics education and technology: Rethinking
the terrain (Vol. 13). Springer.

Gutiérrez, A., Jaime, A., Fortuny, J.M. (1991). An alternative paradigm to evaluate the acquisition
of the Van Hiele levels. Journal for Research in Mathematics Education, 22(3), 237-251.

+  Krutetskii, V.A. (1976). The psychology of mathematical abilities in schoolchildren. Chicago, EE.
UU.: The University of Chicago Press.

« Laborde, C., Kynigos, C., Hollebrands, K., Straesser, R. (2006). Teaching and learning geometry
with technology. En A. Gutiérrez, P. Boero (Eds.), Handbook of research on the psychology of
mathematics education (pp. 275-304). Rotterdam, Holanda: Sense Publishers.

+ Alba, F.J. (2012). Dificultades de interpretacion y de uso de los arrastres en Cabri 3D por
estudiantes de ESO. (trabajo fin de master). U. de Valencia, Valencia. Accesible en http://roderic.
uv.es/bitstream/handle/10550/25780/Alba%2cF.J.%282012%29.pdf

+  Burger, W.F., Shaughnessy, J.M. (1986). Characterizing the van Hiele levels of development in
geometry. Journal for Research in Mathematics Education, 17(1), 31-48.

« Corberan, R, Gutiérrez, A., Jaime, A. y otros (1994). Disefio y evaluacién de una propuesta
curricular de aprendizaje de la geometria en Ensefianza Secundaria basada en el modelo de

43483 Fundamental research in didactics of mathematics



Course Guide

_ 43483 Fundamental research in didactics of
VNIVERSITAT © VALENCIA mathematics

razonamiento de Van Hiele. Madrid: C.I.D.E., M.E.C

«  Gutiérrez, A., Jaime, A. (1998). On the assessment of the Van Hiele levels of reasoning. Focus on
Learning Problems in Mathematics, 20(2/3), 27-46.

+ Kaiser, G. (2020). Mathematical modelling and applications in education. En S. Lerman (Ed.),
Encyclopedia of mathematics education (pp. 553-561). Springer International Publishing.

« Parzysz, B. (1988). Knowing vs seeing. Problems of the plane representation of space geometry
figures. Educational Studies in Mathematics 19, 79-92.

43483 Fundamental research in didactics of mathematics

717



