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unB::~  Models & Modelling Perspective

Modelling Eliciting Activities (MEAs) are designed to elicit problem-
solvers’ models and therefore considered as thought-revealing activities.
(Lesh & Doerr, 2003).

MEAs are designed based on six principles: (1) reality (personal
meaningfulness) principle; (2) model-construction principle; (3)
construct documentation principle; (4) construct shareability and
reusability principle; (5) self-assessment principle; (6) effective
prototype principle. (Lesh et al., 1997).
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RESEARCH OBJECTIVES

Describe the mathematical models developed by secondary
school students working in a statistical task about variation.
Describe the modelling activities performed by secondary school
students working in a statistical task about variation.

Identify the key episodes in the generation of the main concepts
that support mathematical models.



Combinando herramientas de analisis para caracterizar modelos matematicos en tareas estadisticas
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https://docs.google.com/spreadsheets/d/1vw46VQaVICa-505f5xDUUSho3yCcCmLYv8jMvt9GqZQ/edit#gid=879891487
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TARIFAS IMPUESTO DE CIRCULACIéN 2018

MOTOCICLETAS (€O
|

.~ Demenos' De8a | Del2a| Masde Hasb 1254 7500 500a Més de

PROVINCIA s | 12| 6| 6 250 1.000
De8a | De12a| Deléa| Mésde
8 [ 11,99 | 1599 | 19,99 20

A CORUNA 1895 60,80 12835 17920 22400 665 665 1350 27,00 6060 121,15
ALBACETE 2398 6475 13669 17384 21728 787 787 1347 2697 5392 107,83
ALICANTE 2228 6047 12837 16232 20475 743 849 1379 27,58 5517 111,39
ALMERIA 2312 6241 13178 164,16 20511 810 810 13,88 27,74 5546 110,88
AVILA 2069 5793 12445 16309 20048 808 813 14,53 2954 6058 119,34
BADAJOZ 1985 5361 11316 14096 17618 695 695 1191 2383 4765 9529
BARCELONA 2347 6406 13669 17205 21728 839 839 14,38 2878 5816 117,53
BILBAO 2508 6792 () 26832 34320 10,08 10,08 17,88 37,08 74,88 15504
BURGOS 2319 6262 13220 16466 20580 813 813 1391 27.84 5566 111,32
CACERES 17,00 50,00 100,00 12500 14000 800 850 11,00 2300 4300 84,00
CADIZ 2490 6725 14200 177,05 22090 880 880 14,85 2990 59,85 119,60
CASTELLON 2499 6748 14244 17743 22176 875 875 1499 3000 5997 119,95
CEUTA 1260 3410 7195 8960 11200 440 440 7,55 1515 30,30 60,60
CIUDADREAL 2524 6816 14388 17922 122400 884 884 1514 3030 6058 121,16
CORDOBA 2422 6540 14388 17922 22400 857 857 14,69 2939 5876 117,53
CUENCA 2209 5964 12589 17922 22400 7,74 7,74 1325 2651 5301 106,01
GIRNNA 26824 R724 1424n 47800 224 NN A R4 RR4 1504 32N AN24 121 1A

Within the same region, even in the same province,
the differences are obvious.

Which provinces are the fairer, and therefore, does
the fact of registering in one town or another not
represent a comparative disadvantage for the
owners of the vehicles?

The tax authorities are asking you for a report to
assess this situation and to decide whether the state
should intervene. It has to include a compilation of
proposals assessing different solutions.
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UNB s  Modelling Cycle?

¢

Aymerich, A., & Albarracin, L. (2016). Complejidad en el proceso de modelizacion
de una tarea estadistica. Modelling in science education and learning 9(1), 5-24.



UNB e Modelling Activity Diagrams (MAD)
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Arlebick, J. (2009). On the use of realistic Fermi problems for introducing
mathematical modelling in school. The Mathematics Enthusiast, 6(3), 331-364.



URB

trremaenene - Adapted MAD categories

Interpreting (I)

Exploring data (D)
Planning (P)

Implementing the
analysis (A)

Generating
conclusions (C)

They read, listen and look. They adapt the language to their
vocabulary. They summarise. Compare with other similar
situations. Connect with previous ideas. They look for
information to better understand the statement.

Visual exploration of data. Data curation. Exploratory
calculations with data.

They make a plan of action which may include mathematics
or statistics contents. Modifications to the action plan.

Calculations, organization of data, generation of graphs, any
activity that produces results.

From the observation and interpretation of the data and the
results of the analysis, generate conclusions and write them

up.



U " B Universitat Autonoma
de Barcelona

| ——

3 __1 S

00:00 14:10 28:20 42:30 56:40 70:50 85:12m

O T > O

Aymerich, A., & Albarracin, L. (2022). Modelizacién matematica en actividades
estadisticas: Episodios clave para la generacion de modelos. Uniciencia, 36(1), 264-279.
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URB i Characterizing
Mathematical
Models are conceptual systems that generally tend to be expressed models
using a variety of interacting representational media, which may involve

written symbols, spoken language, computer-based graphics, paper-based

diagrams or graphs, or experience-based metaphors. Their purposes are to construct,

describe or explain other system(s).

Models include both:

(a) a conceptual system for describing or explaining the relevant

mathematical objects, relations, actions, patterns, and regularities that are attributed to
the problem-solving situation

(b) accompanying procedures for generating useful

constructions, manipulations, or predictions for achieving clearly recognized goals

Lesh, R. A., & Doerr, H. M. (2003). Beyond constructivism: Models and modeling perspectives on mathematics problem solving, learning, and teaching. Routledge.



UNB :anaee™  Model Structure Graph v1.0
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Aymerich, A., Gorgorid, N., & Albarracin, L. (2017). Modelling with statistical data:
Characterisation of student models. Mathematical Modelling and Applications:
Crossing and Researching Boundaries in Mathematics Education, 37-47 .



UNB :ianaee™  Model Structure Graph v2.0

=
590 2 o

Aymerich, A., & Albarracin, L. (2021). Modelizacién matematica en actividades estadisticas:
identificando elementos clave del disefio para promover la generacion de modelos en el estudio
de la variabilidad. Quadrante, 30(2), 179-199.



URB .  Combining the two analytical tools...
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Preliminary results

These two combined analytical tools allow us monitoring model
construction

We identify three key elements in statistical tasks to promote
mathematical models:

Complexity of the context/situation/phenomenon
Dealing with a big amount of data

Ambiguous wording (fair taxes)

What about data collection? And data cleaning?
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