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A FORMAL | (2)

SYSTEM

A model of the dynamics real/formal

' THE FORMAL |
SYSTEM(S)

=) «a‘t‘ .
1“ (Q'Q-\ |

In mathematical reasoning the formal and informal aspects ‘

are deeply intertwined: a major teaching goal should be to
operationalize this virtuous cycle in classroom practices.

' :
A REAL _' THE REAL
SITUATION 7 SITUATION
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12
13
14
15

One can also use an excel spreadsheet:
3 3 4
4 8 9
E 15 16
6 24 25
7 35 36
8 a8 49
9 63 64

10 80 81
1 99 100
12 120 121
13 143 144
14 168 169
15 195 196
16 224 225
17 255 256
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Let us change for ex. O2: now suppose that the factors
differ by 4 [ (~ O2),].We get:

Remembering the observation O4 one can ask (Q1)*:
what about squares?

are still they there?

can we discover them again?

Step 2: “What if... ?”

1.5 5
2-6 12
3.7 1 =
4-8 | 32 |
5.9 a5
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Step 1a
Look at numbers and formulas with a mathematical eye
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1b
How can you represent the datal
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1b. How can you represent the data?
What can you observe now?
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MVl is an engine for reasoning and
arguing: abductions

Discovering in
mathematics and
sciences is often based
on a cognitive
mechanism studied
the first time by C.S.
Peirce: abduction
(= production of
hypotheses

=C>A)

C.5. Peirce, 1839-1914
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1. The Italian Assessment System (SNV: Servizio
Nazionale di Valutazione)

2. National Evaluation Institute for the School System
(INVALSI): http:/Aww.invalsi.it/invalsi/index.php.
3. e-learning

&Lo

1. Arzarello, F.; Garuti & Ricci. (2015).

2. Boaler, J., & Staples, M. (2008). Creating
mathematical futures through an equitable teaching
approach: The case of Railside School. Teachers
College Record, 110(3), 608-645.

3. Golafshani, N. (2015). Iranian Teachers’ Professed
Beliefs about Mathematics Education and the
Efficacy on their Practice. Middle Eastern & African
Journal of Educational Research, 17, pp. 4-21.

4. Silver, E. (2009). Cross-national comparisons of
mathematics curriculum materials: what might we
learn? ZDM Mathematics Education; 41:827-832.

5. Stein, M. K., & Lane, S. (1996). Instructional tasks
and the development of student capacity to think
and reason: An analysis of the relationship between
teaching and learning in a reform.

6. Tarr,J.E., Reys, R. E., Reys, B. J., Chavez, O., Shih,
J., & Osterlind, S. J. (2008). The impact of middle-
grades mathematics curricula and the classroom
learning environment on student achievement.
Journal for Research in Mathematics Education; 39,
247-280.
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1. Making Connections
2. Concrete experience
3. Language

4. Pictures

5. Symbols

6. Assimilation

7. Accommodation

8. Schema

9. Pictogram

10. Liebeck
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11. How children Learn Mathematics

12. Turner and Mc Cull

ogh

13. Home as a context for Numeracy

14, Street

15. Parents

16. Merttens and Vass
17. Family Numeracy

18. Carruthers and Worthington

19. Bridging the gap between home and school mathematics
20. Involving parents and families

21. Informal calculation methods

22. Adhocorithm
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23. Carruthers and Worthington

24. Empty number line

25. Division by hoc addition

26. Nunes
27. Amberose

28. Children’s invention of multidigit multiplication and division algorithms
29. Baroody and Dowker
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