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Overview of this working group

« Opportunity to learn and textbooks
- Textbook analysis: methodological issues

« Case study: comparing didactical approaches -
subtraction up to 100 in Grade 2

* Practice in small groups and discussion in the
whole group



Opportunity-to-learn (OTL)

Curriculum
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Teacher

Teaching

\ /
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Student achievement

See e.g. Stein & Smith, 2010



Mathematics textbook use in Dutch
primary schools

- About 94 % of Dutch primary school teachers
indicate that a textbook is the main source of
their teaching and for about 62 % a textbook is
the OnIy source they USE@ Meelissen et al., 2012; Scheltens et al., 2013

« At least 80 % of the teachers follow the textbook
content for more than 90 % Hop, 2012



Textbooks and OTL

__— content

performance expectations

What is offered

How this is offered > |learning facilitators

Valverde et al., 2002; Van Zanten & Van den Heuvel-Panhuizen, 2014



Different tasks, different OTL

From left to right and from top to bottem

always 100,000

Finish the number

Write the numbers 1, 2, 3, 4, 5, 6,
7, 8, 9 in the white square. Make
sure that three numbers in each
directions always have the same
sum. Use all numbers only once.

square. F:
100 000 /!
33 000 41000 23 | 2 |
12500 || 54100 | 3 =5
54 500 25 600 1 5
Alles Telt Grade 6 \l/ \L \]/ \y
5|51 5|5

Pluspunt Grade 6

Pluspunt Grade 6



Methodological issues

« Textbooks to be included in the analysis
« Textbook materials to be included

« Unit of analysis

« Analysis framework and procedure



Unit of analysis

il Remember? @ subtract. Follow the arrows.
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a 34-18=... c 83-24=... e Solve.
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42 25
b 42-24=_.. d 35-17=....
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E From story to mathematical language

a Janek has € 43 in his wallet. b There are 26 eggs in the fridge.
He spends € 17. Ayla uses nine.
Dad has a 85 centin)eter piece of wood.
Problem:.. ... problem:...... Hosawsioff 30 cantimators:

How long is the piece of wood now?

ANSWET. ... ANSWEN . ..o The problem is: .... - .... = .... centimeters.

Marc van Zanten & Marja van den Heuvel-Panhuizen | What is in the books? Textbook analysis to reveal learning opportunities
RME6, Cayman Islands, September 20-22, 2018



Textbooks in the Netherlands
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RME characteristics in textbooks

- Meaningful situations (contexts) as a source for
learning new mathematical concepts, tools and
procedures

- Suitable models to bridge the to bridge the gap
between meaningful situations and formal
mathematics

« Questions to evoke reflection



Case study: Comparing didactical approaches
Subtraction up to 100 in Grade 2
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Analysis framework
Subtraction up to 100

Perspective Specification of the perspective

Content Types of tasks
Format of tasks
Semantic structure of tasks

Performance Knowing subtraction facts

expectations Carrying out subtractions
Applying subtractions
Understanding of subtraction

Learning Degree of exposure
facilitators Structure of exposure
Didactical support




Content: Semantic structure

From picture to mathematical language

From picture to mathematical language

How big is the difference?

35m

28m

- % 5
o P
/75 -67=8 _I | L,
o7 70 75
Calculate 1M -6=..... 1M1 -8=.......
First, take away 4,
~ < <2\ then another 2.
14-6=... 14 -7 =....... 13 —-5=.....
4 2
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Learning faclilitators:
Sequence In level of abstraction

14 = 6 = ce..

4 2

How many stamps are left?

-
RN
|
o)
||

Jan sends a postcard to four friends.
How many stamps will he have
afterwards?

-» How did you calculate this?

Ankie sends six postcards.
How many stamps will she have
afterwards?

RN

AN
|

N
||

a & & 8 & aB
->» How did you calculate now?
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Learning facilitators:
Sequence In level of abstraction

Level of abstraction Sequence in sets of tasks on subtrac’uon up to 20 in RR
Application in contexts ‘
Bare number tasks
Tasks with models| I | ..
Contexts supporting understanding
Lesson #
Level of abstraction Sequence in sets of tasks on subtraction up to 20 in RZ

Application in contexts
Bare number tasks | -..
Tasks with models
Contexts supporting understanding

Lesson # 7 8 9 10




Learning faclilitators: Suitable models

Subtract

o 177 74
VA A Y

26-10=16 37-20=._. 45-30=_ .
42 — .=
46-10=_ 55-20=__ 33-30=..
75-10=.... 64-20=__ 48-30=_ .
81-10=.. . 72-20=.... 69-30=_
Calculate with an
}5\ }2\ ettt —50 in-between step
I I | I
AR T S Ve o2
62 —35=27
Calculate with one or with more jumps.
26-13=16-.3.=13
1 34-22=14-___ =
74 58-31=28—-_ .
74 -36=....... AT 1T, = B = e s
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Practice in small groups

Examples pp. 3-7: subtraction up to 100 in
Grade 2

 What RME characteristics do you
recognize?

* What do you notice?

* What do you wonder?

Discussion in the whole group



n Maak er rekentaal van n Wat is de nieuwe prijs?

a  Ervliegen zes vogels weg. b Moeder koopt zeven gebakijes.
Hoeveel blijven er zitten? Hoeveel gebakjes zijn er dan nog?
o 1/ s SO scsvsavmsansssssss it soasaassavans
ANOWOOID: viciivnvnsisminsssossssssssots ANINOONG) wcnsninrinss i o

3000

B Van verhaal naar rekentaal

a Aimad heeft 11 dropjes.
b Ella heeft 15 knikkers.
Hij eet er 3 op.

‘ B Ze verliest er 9. -» Hoe reken je?
Hoeveel dropjes houdt hij over? )
Hoeveel knikkers houdt ze over?
SO s E Reken uit - wb blz. 62
SO ssvxeonsiaruiresssssresssotnsatonssisassrais
N\
ANWOOTT: ..o e I Denk aan het rekenrek. Haal eerst af tot 10. ¢ Eerst4 eraf,
50 \ dan nog 2.
b e
E Wat staat onder de viek? 14-6=..
P i
[ 4 2
1 - =2 14 - =9 13 - =4 14 - =5
12-5=.... 15-8=.... 15-6=.... 12-9=...
14 - =7 15 - =6 16 - =8 12 =3 i o 2N N,
Ik ging met 13 euro de winkel binnen. Ik kwam eruit met 4 eugro. | |77
Welke som hoort daarbij? 4 13-7=... 12-7=.. 1M-5=.. 13-5=...
N ~N \ .
15-7= 12-6=. 13-8= 16-8=...,
7\ N 75 -
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n Maak er rekentaal van n Welke som hoort bij de getallenlijn? - wb blz. 2

it N
e - e g el
) ! Ly

43 57
43 -.= e
B Reken uit op de getallenlijn - wb blz. 3
¥ 6 75
a 65-8=..... C PO=T=E e
38 5
b 38-9=... d 44-6=...
/ 8
B Van verhaal naar rekentaal < wb blz. 3

d Sander heeft meer euro's.
Hoeveel meer?

b Een prentenboek van 15 bladzijden.

Jan heeft al 9 bladzijden gelezen. Bedenk eerst de vraag.

Hoeveel bladzijden moet hij nog?

¢ De blauwe koffer is zwaarder.
Hoeveel zwaarder?

e Samira koopt de pop.
Hoeveel euro houdt ze over?

-» Wat heeft 15 - 9 met al deze plaatjes te maken?

-» En wat hebben de getallenlijnen hieronder ermee te maken?

Je mag op de getallenlijn rekenen.

a Op de parkeerplaats
kunnen 62 auto's staan.
Er zijn nog 7 plekken vrij.

b Wende heeft 23 euro.
Ze koopt een boek van 5 euro.

De bloemenman had eerst
35 bossen bloemen.
Hij verkocht 8 bossen.

Tim heeft 32 stickers.
Hij geeft er 9 aan Joep.
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n Reken uit op jouw manier

Teken zelf de getallenlijn in de goede kolom.

rijg in twee of drie sprongen of reken met teveel of reken met aanvullen

-5

-E?Z\‘/—Z_O\
52=25=......, D -30

2730 32 52 ‘N

4 +5
- = susens Y T T T
-2 2223 52 &  ar
52 -47 =...... N il il ¥
a7 50 52

45-29=......

45-38=.......

45-17=.......

73-67=....
73-36=......

73-29=.....

E Reken uit op jouw manier

Kies uit: rijg met twee of drie sprongen of reken met teveel of reken met aanvullen.

a 43-36=.... d 45-16=....
b (87:=89 = e 82-76=....
€ 93-45=.... f 74-29=...
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