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Overview
A A summary of the guiding principles of RME

A A blind spot in RME?

A An online game to introduce early algebra
In primary school

A A new project aimed at making the primary
school mathematics curriculum more

mathematical



Realistic Mathematics Education
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Ameaningful context - real worldor fantasy world
- formal world of ~ mathematics
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~1963 2015

A still under construction

A over the years
different accentuations



Realistic Mathematics Education

Mechanistic Mathematics Education

- teaching is transmission
* atomized
* step-by-step

- bare number calculations
- little attention applications
(especially not at the start)

fixed procedures, recipes

distinct strands

mostly individual seat work

much guidance

- activity principle

- reality principle

- level principle
* various levels of understandin
* progressive schematization
* models as bridges

- Intertwinement principle
- Interactivity principle

- guidance principle
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- reality principle

applications applications




TIMSS 2003 Study - Grade 8

i
A scoop holds = kg of flour. How many scoops of flour are needed to fill a

bag with 6 kg of flour?

|
i R
Answer: 6 - 5

6x5
30scoops

International average: 38% got a full credit

US students: 52% got a full credit
NL students: 74% got a full credit




Formal strategy

Informal
context -connected
strategy

6 + — = 6 x —
5 1
X 5 X 6
R N
number 1 . 30
of scoops
1
kg — 1 6
5
N A N
X 5 X 6

1 scoop holds lkg;

so, 1 kg is 5 scoops
and 6 kg is 6 times 5, is 30 scoops.



Rather than beginning with abstractions or

definitions to be applied later,

one must start with rich contexts

that ask for mathematical organization;

or, in other words, one must start with contexts that

can be mathematized

nNWhat humans have to | eatl
a closed system, but rather as an activity,
the process of mathematizing reality and if possible

even t hat o f mat hemati z1 1
(Freudenthal, 1968)






Three
Dimensions

A Model of Goal and Theory Description in
Mathematics Instruction - The Wiskobas Project

Adrian Treffers

Mathematics
Education
Library

D. Reidel Publishing Company
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- level principle
* various levels of understanding

Grade 8

Grade 1



Grade 1

Maureen

Thijs
and Nick

Luuk

Hannah

) @@ (1)@ @
@%@@@@

5)®  (5)ow

NFIrst., put three guli
six to the seven guilders; that
makes ten guilders; and three
makes thirteen guil de

nNSi x and si x 1 s twelyv
makes thirteen guil de



Grade 1

six and six is ...

- section

CroSss

formal
calculation

calculation
by structuring

calculation calculation

longitudinal

by counting by structuring

- section

formal
calculation

—-
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- level principle
pr ogr ecomplexizatior®d
* progressive schematization

2/6\3 | 3/72\24 5/342\68

6 6: 30!
0 12 42
12 40
0 2




progressive schematization

12 /6394 \ 12 /6394 \ 12 /6304 \
1200 100 2400 200 6000 500
5104 3904 394
1200 100 2400 200 360 30
3904 1504 34
1200 100 1200 100 24 2
2794 304 10 532110
1200 100 360 30
1504 34
1200 100 24 2

120 10
274
120 10
154
120 10
34
24 2

10 532r. 10
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. - level principle

* models as bridges
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- level principle

arithmetic rack

30

* models as bridges

35
empty number line

0 97 725155 P& 310
I ‘- L I
0% 5% YOA SO% 100%

ratio table
® 5 % 6

- R N
number 1 5 30
of scoops

kg — 1 6
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Les4 RVEEES

Solve the problems. Do it |n a smart way.

224...=.30 13+...= 60 33+...=100 = 10
2 =5:=30 79 -...= 60 133-...=100 ..+25=70
38 —...=30 2% ,..=:60 + 66 =100 170-...=70
334, = 30) .- 5=60 . -30=100 +59=70
veo=15= 30 ... +28= 60 .x25=100 we X 7'=70
Estimate.

a The box should not contain more than 100kg.
Can everything be placed in the box?

Supenmankt

| __statiegeld |

LU AT B
€0,40

€1,50 N

€3,30
€0,75

€040 €330 €1,50 €0,75

Will you get more or Iess than 5 euro dep03|t ‘money?

TAAK 41. 85
1. 2/1400\ 4/1600 7/2800\ 8/4000°\
3,/1 500\ 9,/2700" 6/4200 5/2 500\
2. 15—8m 150 =80 == 130-40= | 1400—30=
23 —T== 430 =60 == 360 — B0 = 4700—40=
34— Q== 520 — 90 == 940 —50== 8400—T70=
152—6== 1630 40 370 —80 == 6700 —=90=
3904 — 8 == 472050 m== 540 90 == 5300 —10=
3. 1548= | 1504-80= | 2347+ 5= 49724 5000=
2604 T= 260470 == 16524+ 40= 32864+ 300=
394 5= 580 490 == ‘ 23824 500== 57294 ©60=
1574+6= | 37504-80== | 378543000= | 17584 7=
348 48= | 78604-60= | 2531+ |B== | 2583+ 17 =

4. 1208 1065 1413 1829 2700
7 x 6 x 7 X 3 x _2 X

123 456 789 903 777
9 x 8 x 7 x 8 X 6 x

5. Telkens 2} erbij: v 35 7T%h s " R .

Telkens 7} erbij: B aep. »us. v 665 75

Telkens 12§ erbij: 124, 25, .., .5 - > 125

6. De helft ervan nemen. Uit het hoofd.

(200 | 400 | 600 | 300 | 500 | 700 | 250 | 450 |
ot 8Bl B | 2 Ao AL sl |
100 | 1 1 |

su,m..ma Supenmankt
T = Steocio ]
LT |‘\|ﬂ|\1f| LN L HHH\EHHH" 1 "H ]| (O DTN TR O
€0,75 €125 €1,65 €0,95 €0,05
€175 €0,50 €135 €2,50 ‘ €2,55
€225 €0,75 €0,80 €1,45 €1,20
€2,00 €1,20 €0,50 J €1,95

- e -~ ——— —

4.
~1968

2015



mechanistic mathematics education

TAAK 53. 109
1. 20/1480\ 30/2190\ 40/2160\
50/3400\ 60,/4860\ 20/1640\
90,/4680\, 70/2170\ 80,/6560\
70/3710\ 80/5120\ 60,1620\

2. 430 321 212 203 142
9% Bx  3x  46x  55x
3. 1458 567 2048 2348 738
2057 3296 372 1356 2367
143 25 59 1854 4
17 4647 5788 2973 815

4. Aftrekken:

7100 8000 6042 3810 7002
3675 4783 5291 2170 6999

5. Bob, Wim en Koos hebben samen f 6.
Bob heeft 0,95 Koos heeft f 3,15 Wim heeft f. .

Realistic Mathematics Education

Het sportcentrum Blok 2

o mdNsag




ket share RME textbooks

ket share Mechanistic textbooks

1960s 1980s 1987 1992 1997 2004



Overview
A A summary of the guiding principles of RME

A A blind spot in RME?

A An online game to introduce early algebra
In primary school

A A new project aimed at making the primary
school mathematics curriculum more
mathematical



UK government-funded

World Class Arena programme

WORLD CLASS ARENA _INMITED

NL Survey in 2004

152 high achieving (top 25%) fourth-graders from 22 schools
15 problems from the World Class Tests

Find the number _ )
It is smaller than 100. Angela is 15 years now andJohan is 3 years.

If you divide it by 7, there is no remainder. In how many years will Angela be twice as old as John?
If you divide it by 3, the remainder is 2.
If you divide it by 5, the remainder is 1.

<Q <

Q) Show how you solved the problem. Q) Show how you solved the problem.

26% correct 24% correct




TEXTBOOK ANALYSIS
to identify opportunity-to-learn solving puzzle-like tasks
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