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Main objectives

The main objective of this JEIRP is to:

« document and analyse partners' national mathematics curricula for children
aged 8 to 12 with the goal to identify and select several elementary building
blocks (tools, representations, gadgets or components),

+ prototype them as interactive, tangible and visual programmable objects,

+ evaluate how these building blocks could be used to author computer
environments in which children would learn about mathematics concepts and
relations in a highly interactive and visual way, and

- explore feasibility of this approach, the way how it could be scaled up and how
educators in different countries could further develop its potential.

This report covers the finding of Trail 1

Trail 1 — Identifying examples of visual interactiv e building blocks in various
national mathematics curricula for children aged 8 to 12 (WP leader: Marta
Turcsanyi-Szabo)

We specify an agreed framework for the procedure by which candidate examples
from each National Curriculum are identified. In the second phase, that framework
is applied. The third phase will be one of negotiation in which the candidate items
will be analyzed for common components of international relevance, resulting in
deliverable D1 — Report on visual interactive building blocks identified in current
national mathematics curricula.

Phasel: Framework for identifying levels of attainment with
numbers

Here we found that most of the attainment targets are quite similar to that found in
the UK description, thus we built our identification framework accordingly:

Level 1

Pupils count, order, add and subtract numbers when solving problems involving up to
10 objects. They read and write the numbers involved.

Level 2

Pupils count sets of objects reliably, and use mental recall of addition and subtraction
facts to 10. They begin to understand the place value of each digit in a number and
use this to order numbers up to 100. They choose the appropriate operation when
solving addition and subtraction problems. They use the knowledge that subtraction



is the inverse of addition. They use mental calculation strategies to solve number
problems involving money and measures. They recognise sequences of numbers,
including odd and even numbers.

Level 3

Pupils show understanding of place value in numbers up to 1000 and use this to
make approximations. They begin to use decimal notation and to recognise negative
numbers, in contexts such as money and temperature. Pupils use mental recall of
addition and subtraction facts to 20 in solving problems involving larger numbers.
They add and subtract numbers with two digits mentally and numbers with three
digits using written methods. They use mental recall of the 2, 3, 4, 5 and 10
multiplication tables and derive the associated division facts. They solve
wholenumber problems involving multiplication or division, including those that give
rise to remainders. They use simple fractions that are several parts of a whole and
recognise when two simple fractions are equivalent.

Level 4

Pupils use their understanding of place value to multiply and divide whole numbers
by 10 or 100. In solving number problems, pupils use a range of mental methods of
computation with the four operations, including mental recall of multiplication facts up
to 10 10 and quick derivation of corresponding division facts. They use efficient
written methods of addition and subtraction and of short multiplication and division.
They add and subtract decimals to two places and order decimals to three places. In
solving problems with or without a calculator, pupils check the reasonableness of
their results by reference to their knowledge of the context or to the size of the
numbers. They recognise approximate proportions of a whole and use simple
fractions and percentages to describe these. Pupils recognise and describe number
patterns, and relationships including multiple, factor and square. They begin to use
simple formulae expressed in words. Pupils use and interpret coordinates in the first
guadrant.

Level 5

Pupils use their understanding of place value to multiply and divide whole numbers
and decimals by 10, 100 and 1000. They order, add and subtract negative numbers
in context. They use all four operations with decimals to two places. They reduce a
fraction to its simplest form by cancelling common factors and solve simple problems
involving ratio and direct proportion. They calculate fractional or percentage parts of
guantities and measurements, using a calculator where appropriate. Pupils
understand and use an appropriate noncalculator method for solving problems that
involve multiplying and dividing any three-digit number by any two-digit number. They
check their solutions by applying inverse operations or estimating using
approximations. They construct, express in symbolic form, and use simple formulae
involving one or two operations. They use brackets appropriately. Pupils use and
interpret coordinates in all four quadrants.

Level 6



Pupils order and approximate decimals when solving numerical problems and
equations [for example, x 3 + x = 20], using trialandimprovement methods. Pupils are
aware of which number to consider as 100 per cent, or a whole, in problems involving
comparisons, and use this to evaluate one number as a fraction or percentage of
another. They understand and use the equivalences between fractions, decimals and
percentages, and calculate using ratios in appropriate situations. They add and
subtract fractions by writing them with a common denominator. When exploring
number sequences, pupils find and describe in words the rule for the next term or nth
term of a sequence where the rule is linear. They formulate and solve linear
equations with wholenumber coefficients. They represent mappings expressed
algebraically, and use Cartesian coordinates for graphical representation interpreting
general features.

Level 7

In making estimates, pupils round to one significant figure and multiply and divide
mentally. They understand the effects of multiplying and dividing by numbers
between 0 and 1. Pupils solve numerical problems involving multiplication and
division with numbers of any size, using a calculator efficiently and appropriately.
They understand and use proportional changes, calculating the result of any
proportional change using only multiplicative methods. Pupils find and describe in
symbols the next term or nth term of a sequence where the rule is quadratic; they
multiply two expressions of the form (x + n); they simplify the corresponding quadratic
expressions. Pupils use algebraic and graphical methods to solve simultaneous
linear equations in two variables. They solve simple inequalities.

Level 8

Pupils solve problems involving calculating with powers, roots and numbers
expressed in standard form, checking for correct order of magnitude. They choose to
use fractions or percentages to solve problems involving repeated proportional
changes or the calculation of the original quantity given the result of a proportional
change. They evaluate algebraic formulae, substituting fractions, decimals and
negative numbers. They calculate one variable, given the others, in formulae such as
V = Yr2h. Pupils manipulate algebraic formulae, equations and expressions, finding
common factors and multiplying two linear expressions. They know that a 2 -b 2=
(a+b)(a - b). They solve inequalities in two variables. Pupils sketch and interpret
graphs of linear, quadratic, cubic and reciprocal functions, and graphs that model real
situations.

Exceptional Performance

Pupils understand and use rational and irrational numbers. They determine the
bounds of intervals. Pupils understand and use direct and inverse proportion. In
simplifying algebraic expressions, they use rules of indices for negative and fractional
values. In finding formulae that approximately connect data, pupils express general
laws in symbolic form. They solve simultaneous equations in two variables where one
equation is linear and the other is quadratic. They solve problems using intersections
and gradients of graphs.



Phase2: Application of framework to collect data

Collection of a mass of items from International National Curricula within framework
Contributers:

» Partner 1 — Comenius University, Bratislava, Slovakia (coord. lvan Kalas)

» Partner 2 — Knowledge Lab, London, UK (coord. Celia Hoyles and Richard
NosS)

» Partner 3 — Cnotinfor, Portugal (coord. Secundino Correia)

« Partner 4 — EL University, Budapset, Hungary (coord. Marta Turcsanyi)

» Partner 5 — Centre for New Technologies Research in Education (CeNTRE),
University of Warwick, UK (coord. Dave Pratt)

The collection has been filtered and common elements identified for further
processing. We however include a small collection of internet sites, where relevant
material can be accessed.



Mathematical internet portals and sites

AAA Math

http://www.aaamath.com
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Phase3: Analysis of items for common components of international
relevance

We studied and compared potential of building computer environments in which
children can explore and discover basic mathematics concepts and relations. We
studied all partners' national mathematics curricula for children aged 8 to 12 and
identify examples of the common building blocks out of which current activities
(pages or "screens") could be constructed.

This report contains a summary of visual interactive building blocks that we found to
be accessible for applying into various national mathematics curricula for children
aged 8 to 12. Levels indicate those identified in the framework. Items have been
grouped by topics.



3D shapes

side view

7

level 6.

Unfinished buildings

| A many Biacks ofe missig from thess templa riins?
Hrthodd s solid shopes.

grnrn.l'.:l

missing blecks |

cuboid

missing blocks

level 4.
level 5.

Visualizing 3D shapes from 2D drawings.

Thinking about visual elements including form and space.
(Making drawings, getting experience by changing the viewpoint on a screen )
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Animations

Animated shapes

® Cutfout copies of these grids to make a flick book.
® Can you moke the friangle spin around the ring?

L Ih Ik -+ | || |

2 :'__ B s O |

Multimedia shapes

square rectangle rhombus
I

I
" —+— = Y 3
\\:[ > [ ': e x__r__:l_'f
Al =l e, P '_-".
I P~

level 6.

level 6.

Recognizing a shape which has been transformed or rotated.
(Getting own experience with making such transformations.)
= Using graphic SW, like LogoMotion , Paint, Paint Shop Pro , Corel Draw

———x
a0 By
L LS %
LK&Z O
8 O

Felt-tip Pen v
«F
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Bigger or smaller

» calculate a given fraction of a given quantity [for example, for scale drawings
and construction of models, down payments, discounts] , expressing the
answer as a fraction; express a given number as a fraction of another; add
and subtract fractions by writing them with a common denominator; perform
short division to convert a simple fraction to a decimal

* understand and use unit fractions as multiplicative inverses [for example, by
thinking of multiplication by one-fifth as division by 5, or multiplication by six-
sevenths as multiplication by 6 followed by division by 7 (or vice versa)] ;
multiply and divide a fraction by an integer, and multiply a fraction by a unit

fraction

» convert simple fractions of a whole to percentages of the whole and vice versa
[for example, analysing diets, budgets or the costs of running, maintaining and
owning a car] ,then understand the multiplicative nature of percentages as
operators [for example, 30% increase on #150 gives a total calculated as #(1.3
* 150) while a 20% discount gives a total calculated as #(0.8 * 150)]

» divide a quantity in a given ratio [for example, share #15 in the ratio of 1:2]

Bigger and smaller

lem 2CML ¢ }‘““{L, 2

3cm i

level 3.

Write the decimal that will balonce sach see-saw.

G} =

“fi
&

level 6.
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Fractions on a pond

& o=
* Write the fractions and whole numbers in order.
Start with the smallest. . - 77 e .
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Solve problems, recognize simple patterns and relationships, generalize and predict.
Suggestions like “what if...”

&

B

- [ — I
|
Lo Par

Hello

Hello

Hello

Hella

Making such writings by changing
the font size.
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Charts, pie-charts and graphs

= use the conventions for coordinates in the plane; plot points in all four

guadrants; recognise (when values are given for m and c ) that equations of
the form y = mx + ¢ correspond to straight-line graphs in the coordinate
plane; plot graphs of functions in which y is given explicitly in terms of x [for

example, y =2 x + 3], or implicitly [for example, x + y =7]

= construct linear functions from real-life problems and plot their corresponding
graphs; discuss and interpret graphs arising from real situations; understand

that the point of intersection of two different lines in the same two variables that

simultaneously describe a real situation is the solution to the simultaneous

equations represented by the lines; draw line of best fit through a set of linearly
related points and find its equation

Children’s heights

ho‘rs grmvth

I’ growth

height in cm

LI-'JI'=;
level 5.
level 6.

| This pie chart shows the results of a schoal mansport survey. fwenly children wera
sarieped altogether How many use each of he different forms of fransport?

Transport to school

= % car
ar 7 cycla | 10%
buz | l_ walk |
= ! i

cycle

™, 25%

walk

L0% ;hus

= 5%

4 This pie chon shows the results ot a fovourie anbmal survey. Esfimate ina percenioges
theasing the differert animals

panda | | :lulph;n |
4 elephant | giraffe

elephant

Favourite animals
panda

dolphin

: ‘ polar

bear

g:ra_]"‘?

aalar bear

3. This tabla gves the results of o survey of favaurite spords for 100 children.. Display the

etz on o ple chari

i_fa.vcurlle I number |
sport
= =4
{_o ClTh.“I.'If'\ [ ol 5 |
| nctb;li 25_
| foot ball a0
r =
swimming | 10 = !
_crlcket i 10 B
level 6.

Fraction pies

| Transport to school

—

1 i
$ s = a0 1' = 3607 = 1207 T+ 380’ = jgt

level 6.

| A dose did arsurvey of favourite sports,

o What was the mos! papular spor?
@ Howt oy chikdren chese swirmming?

@ How mony mars children chose shorl
temnls han chosoe refbalf?

level 3.
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Analyze evidence and drawing conclusion.
(Using known data, geographical data...)

7 ¥ iSpeed 3.1.5.204 Beta
Flle Settirgs Logs Help

B

Adapler

Hiztary

ﬂ

Ahalyziz

o

[tp Tests

Pertorrnancz
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Coordinates, coordinate-systems

» use the conventions for coordinates in the plane; plot points in all four
guadrants; recognise (when values are given for m and c¢ ) that equations of
theform y = mx + c correspond to straight-line graphs in the coordinate
plane; plot graphs of functions in which y is given explicitly in terms of x [for
example, y =2 x + 3], or implicitly [for example, x + y =7]

Give the co-ordinates

5 map recotds tinds at an archeclogical dig ¢ Record the co-ardinates of the finds in this
table.
10 : | .
q % | find co-ardinates
broaek '
2 i
sword
: helmet
6 %7 fireplace
3 ] pattery
Iy %E— arraw heod
'I.‘I ] = B
, i‘? L] burial charmber
3 ! e 7 =
necklace |
2 2
|
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Where are you?

@ This is an archaenlagist’s map ot a prehistoric site

L

[

| E—
G
§
)
o=

—LA

. 4

== 1)
I
]

[N

&

Standing stone @ Post-hole

1. Whal are the coorcinates of the post-hales?

2. Whaot are the coordinates of the slanding stones?

3. Fallen stones ore discoverad af -2 -3, [2,-3| and (0.3}
Fat their positions on the grid

Mhat shape do they mark oul?

level 6.

To use and draw maps, plans at a range of scale.
(Finding places in maps, plans, coordinates...)
Battleships games , treasure hunts

17
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Game Help

R

IS

X ¥ 2 2

Planet Hop

Yau are travelliing thenugh deep
sprce and you are o BIT hongrys
Find the fco-ordinades of Fhe four
hlapetd an khe giids thén find the
£guationn of $he fine which you
have ereakeds

Choose a [evel and click Start.

17 7 3 Seundne  Start
http://www.bbc.co.uk/
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Counting
Counting

a) count reliably up to 20 objects at first and recognise that if the objects are
rearranged the number stays the same; be familiar with the numbers 11 to 20;
gradually extend counting to 100 and beyond

Number patterns and sequences

b) create and describe number patterns; explore and record patterns related
to addition and subtraction, and then patterns of multiples of 2, 5 and 10
explaining the patterns and using them to make predictions; recognise
sequences, including odd and even numbers to 30 then beyond; recognise the
relationship between halving and doubling

The number system

c) read and write numbers to 20 at first and then to 100 or beyond,;
understand and use the vocabulary of comparing and ordering these numbers;
recognise that the position of a digit gives its value and know what each digit
represents, including zero as a placeholder; order a set of one- and two-digit
numbers and position them on a number line and hundredsquare; round any
two-digit number to the nearest 10.

d) use a calculator for calculations involving several digits, including decimals;
use a calculator to solve number problems [for example, 4 ? * 7 = 343] ; know
how to enter and interpret money calculations and fractions; know how to
select the correct key sequence for calculations with more than one operation
[for example, 56 * (87 - 48)]

Number necklaces

T U
£ | one [

SHICPPOe— 1] —
rrTTTeesy m——
SRS
A e =]

! —I
level 1.
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Doubling machine Number necklaces
T
& | one

% L 1|0 ten

W ————RResees- ¥
level 2. u ——— 1,2,3,4,5.6.7

U ———ssssssenes-  Plus L33

JEesesseses—  ‘regroup 1O

T ssssessey——o -4.5.6,7.8
U AR —REE- o Tegm |5

level 3.

level 5. - calculator

Making some tests. Getting own experiment. Trying things out, using visual ways to
see the outcome.

aJ2+15=30

i = i = Bed . L. .‘- } Cp—g ] *'-;Fit-’} e

What is the length of the red line in

centimeters? Correct | Incorrect
0 0

1) 10.50 centimeters Harder - Easier - Games

2) 12 centimeters
E 3) 14.50 centimeters

4) 8 centimeters
", MEASURE —

7 IT! i

http://www.funbrain.com

Start Over

—
Gal |
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Fractions

» understand unit fractions [for example, one-third or one-eighth] then fractions
that are several parts of one whole [for example, two-thirds or five-eighths] ,
locate them on a number line and use them to find fractions of shapes and

quantities

» understand simple equivalent fractions and simplify fractions by cancelling
common factors; compare and order simple fractions by converting them to
fractions with a common denominator, explaining their methods and reasoning

» recognise the equivalence between the decimal and fraction forms of one half,
quarters, tenths and hundredths; understand that ‘percentage’ means the
'number of parts per 100" and that it can be used for comparisons; find
percentages of whole number quantities, using a calculator where appropriate

* recognise approximate proportions of a whole and use simple fractions and
percentages to describe them, explaining their methods and reasoning

= solve simple problems involving ratio and direct proportion

= use fraction notation; understand equivalent fractions, simplifying a fraction by
cancelling all common factors; order fractions by rewriting them with a common

denominator

= use ratio notation, including reduction to its simplest form and its various links to

fraction notation

= recognise where fractions or percentages are needed to compare proportions;
identify problems that call for proportional reasoning, and choose the correct
numbers to take as 100%, or as a whole.

» understand that 'percentage’ means 'number of parts per 100" and use this to
compare proportions; interpret percentage as the operator 'so many hundredths
of' [for example, 10% means 10 parts per 100 and 15% of Y means 15 one-
hundredths * Y] ; use percentage in real-life situations [for example, commerce
and business, including rate of inflation, VAT and interest rates]

What frastion of each shope is coloured?
what fraction of each shape is not coloured?

«ann L
|

[here are 180 children at Mill Rood School. *

60 children hove pocked |unches.

What froction of the whole school Is that?

T 135 children walk o school.
What fraction 13 that?

34 children are aged 5 or younger

What froction of children are more than 5 years old?

21




level 6.

Make the numerator
ard denominoator os
small as you can,

What frocticn of the totol
mass is each kind of nut?

You con solve problems by findirg percentoges of quantities,

How much do you pay for each pert-roll of walipaper?

._._______-.-_._.____

A’Lﬂ:@%@ﬁ EM@éﬁ

1‘3
| t re '! rr::“

754
feft

level 6.

Fraction flags

® Shade the sguares 1o daesign differentflags, using hwe colours,
& Record the fractions as shown under 1he first o,

I-- — 2
|

| |

| ~ black |

< white
level 3.
i A fraction left - #
* 1 red
= Whot froction of aoch coke or plzzo do you think hos "EI
bean eu:e:nﬁ What fraction I left? | 1%- blue
| 17 yellow
cation EoLten _ ie*.t1 :I d : uEllDW
i red
% blue
2
gaten 0 QEHUW
2 P
i red 2 green
2 2 )
o blue = white
level 6. "
level 6.
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4. Shade these fractions of the shapes.

-
2z
5

BTN

L)

\\ / / \
4

Cui these Fuits inte hul'ms.
Zut these fiuits infe Qe s

level 2.

& U
0 aly
level 4.
level 4.
Fruit fractions + Continue these palterns.
1.1 2 4 =
A B TN — = L
»‘L - = g .4 . & "
/.r’rf H\\\-{ :) S 2 O F e dwm T B — - L
I - . ?
f 'n 3 :I_h " 2 R i o Lz
( level 6.
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Making one whole

<ay

» Two holves or four quorers make one wholg,
[ 26 ]

Match the halves and guarlers to moke whole cheeses
Write the letters thot make eoch whole cheese like this:
2 angy e
Loongd 1 omalke | wkole

Pt
R

T
il
Fd

al¥
15

__L’ |
N p SRR
f'\wfl‘j\“\_
"--\._\_\_u,ril
=" T
et sl
.A-;_\ i3ty &

.H\d-; : T RLH T
level 6.
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Discount fares

8 fus and train comprnies ofter discounts on stondord Toes
Campele these fars tobles

Londan return, full fare £/ 00

| fare type |discount|saving | fare
Stundarc £ 100
fourg DErson 50% £50 £50
CAP 25% 3%
Weelend O ]

Early booking 20%

Lass minuze TEH

Famil . «ul rard L9

Stzndara - — £200
‘rml*.ﬂ pErsan S0%G £100
QAP 25% £25
wWeekend | 0%
Early booking 20%
Lasz min.ze 75% -
~umily rail card | 40%
level 5.
level 6.

Parls return, _fl._l.ll_ jn.r_e ﬂﬂﬂ

jure type [ discount saving
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Unfinished buildings

¥ e mary Borcks ore miigsing from these lemple rdins?
¥ shanld D= zolid shapes.

z pyramid

missinH bilocks

5 cuboid

missing blocks |

Understanding what fractions are.

Make and justifying estimate of numbers and proportions.

Fractions microworld!

273 of 15 apples are green.

67 of 49 beads are red.

5/6 of 42 hottles have been recycled.

3110 of John's 60 marbies are yellow.

They have eaten 3/8 of 16 donuis.

5/7 of 35 seeds have sprouted,

1 have sent 3/7 of 21 flyers.

3% of 60 minutes have passed,

355 of 25 |bs of flour has been consumed,

58 of 64 M&Ms are red. 273 of 33 geese have returned to the lake.

2/9 of the 18 kids in the class play chess.

I have spent 3/4 of my $100.

Laura is 30. Her sister is 2/3 of Laura's age.

Ih lost 14 of 2L i
She read 49 of 63 page book. s L il

http://www.dositey.com/math/mistery2.html

[oii v 2 onene 5
T

.@ R’._
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e i %“f&“““r I ] 50%
o + i (mr |
[Racnons] I T T I 1 116
L 1 1 ] _
D| y y 1| [Crmems] S F— — — —
i 5 ﬂ:)wms 4 112
12 3 6 .68 _1 [macrions]
18 -] 3 [oEcmas]
T |
http://www.visualfractions.com/ [emua]
[cean
http://www.arcytech.org/java/fractions/fractions.html

0.85 = 085 = 85%
A

The grid below has 100 squares. Use the buttons to see different
percents of the grid.

5%

™
T
P

WJi
i=
Fd

=
L))
o

{ Previous Next ’l
http://www.math.com/

rapresantatien numben Reduced
f/‘:. :JT'\._
v & 2
v v 6
=3 = 1
8 B = 1
':I_.x’:xf*u; & 2
\“J_‘k-':“'f Whﬂ.l.
belongs
2 1 together?
8 2
3 1
B 4
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Games with numbers

level 3.
level 6.

®  PFlace your counters af the stort,
Zoll the dice. Follow the instruction where you land

0 T 2 3 I

Board game 1_'

28




level 3.

Board game 2
Place your counders of fhe start,

__Rall the dice. Fallow the instruction where youland.
N T e A A A |u—l_lt:|ﬁ

sart tnh::': 5 | -3 | ¢ . |

|'|_"i' JI||_ [z} |-,'F+T _||‘_"1_—[Il+_|% [|_? _Lu _'15‘"
Ig 1+

G gt ]

| | | I__m [ = :3! y

_____ ks 5 e

= I2 —'.l’| +5L_

I
G 3u_—]33 I35 |
~5

Wi Juz w3 w145 |na. ]_ 138+uq }

L) | _!*_2‘“_‘!;“4_—2 )y
60 'ﬁﬂ‘m‘l.'!sa s ®om fe z B f"
.’|__'£qi:_—?1ll_ _'I—_Rl'_ __J—_E'_l-lf-m -6
Wbl 62 (63 64 Iéﬁ 66 |67 168 69 [0 |

| +5 l_"f|_ laay dmn -8 | 8
_|3CI TG |7e |.".' 74 75 |_-"Ll R B | #
+ lzJ aih |

8l | el il o
RN G & !

el 52 |23 |En |85 E s
| | +5 | %3 — 21| againl _—ﬂ
100 (49 Ta—qu las a5 [a& 193 [a2 Jal 4
N T 2 ]+ | ﬂ'[
21 {8

level 2.

exit

Mathematical crosswords

I, Thers are 12 shize '-'.-’Oh_:lﬁ '?-'H‘JI"EH in this c |d a | vy |hila|m|b wis

gyrid. How many cory you find? | ;
t|rja ple|z|i|wfm|q
e |rik ulplljs|e|]|u
L 5 R < 1 ™ O
o S L R
g Ulelflgle elL|r|e
nlklre(dlo]l|e|n ol
elj s|c|n{v|e|d mi
k lofwla|l |nfm|e |l 7
clul|b e|ble|s|r|d&

level 6.
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I - i 13%
= [ #] | Mathematical crossword g % . 9 |
| Across g0 e 2
|, Next prime number after 5 (5) ey B % e
[ L Most commaon member af o st of daks (4 5 ?—"N %
6. Third trigngalar normber (3) S% 3 “{.'
7. Three squared (4) * 3, gwk
9. Forizontal line of cels en o grid (3) 43 & 5 3
il | el -l |0 The decimal rornber (30 . W0

|
| Dewn
| The result af adding £33
24 number divisible by 2 (W)
| k. 3. Has lengtn but ne width (W)
2 1F
&:

Greek eight (L)
2D plan for a 3D shaze (3]

start | b Bxit
level 2
level 6.
L T AR limﬂx‘,bv \1_| Ma kE
3SR e -
Soasssr dasting i
. ®, 010 D= Q. E-
.Q w0, 9, < ™ -
o0 A c%?"

PO adt |
SR E
HeLDE ol g L
He XA E

HE TS O H | g

[raw bow-ties on % of the toys. ?1 of the toys have ice-creoms with

Draw hats on % ol the loys. o floke. Dow them

2 i
% of the toys are holding 3 of the toys nave red noses.

ice-creams. Draw chem. Colour them. level 3. level 4
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Doito-dot puzzie s

% = A
\-\. : T I|lr.
\I = F i
g+ I ¥4
I.' o
i7 S d
i : i
: 3 .8
2

15 U:}

e
- A,
1 r‘?.:“\
; \ 5
i 3
|
. - - iy
i ’ g 5
13 iz i Y K
level 1.

Games where knowledge of mathematical facts is needed.
Maze games, puzzle games , dot to do pictures , coloring exercises
games

, tangramm

I

M

A

5/8 of 64 M&Ms are red.
2/9 of the 18 kids in the class play chess,
Laura is 30. Her sister is 23 of Laura's age.
She read 4/9 of 63 page book.

213 of 15 apples are green.

6/7 of 49 beads are red,

416 of 42 botiles have been recycled.

310 of John's 60 marbles are yellow.

They have saten 3/8 of 16 donuws.

5(7 of 35 seeds have sprouted.

| have semt 3/7 of 21 flyers.

3% of 60 minutes have passed.

175 of 25 Ibs of flour has been consumed.

2/3 of 33 geese have returned to the lake.

| have spent 3/4 of my §100.

| have lost 1/4 of my 32 Lego pieces.

http://www.dositey.com/math/mistery2.html

COMPUTER' FLEET

Kosd
0S8SZe 8
pontokat!

]

PLIMER!S. FLEET

http://www.superkids.com/aweb/tools/logic/bship/

i

Connect the numbers!
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|_|__| SCORE TIME REMAINING
%[ (1190 ) ()

T [Ele [

[ b ] | 1 3
F5 kizabb -iiat 0 T,
Faar halru ke 3
lerzza a=krmmehijl _|_‘ :

(((2- (3+5))/2)+3) if this is smaller than 0 go left,
if bigger than go right!

.{_'7‘:»'
f
C_‘_-—--.
gﬂ
: ||_T—‘
©|rs
o|s oo
o[

Wacky

http://www.learningplanet.com/sam/ff/index.asp

Matching patterns. Seeing the

different. ! ‘same piece to end
http Jhwww. superklds com
Tou find a large treasure chest filled wath goodies.
68 49

Score: 135
{i\/’k DMaps: 1 (Uze Ilap)
~{l= Flashlights: 1

Harder - Games

|
G

0

=%

& o =
¥

o
O
|ﬂ:l
%
-
o

100 i =0

w%m Ii points points

How to Play: Pick the smallest mumber on the game board and wotk 7a & Bl
wout way up as you 2o through each room. points paint
= Use amap if you are lost. &0 (%? 50
= Use aflashlight to zap away aty ghost you come across, @ points g points
o points points

http://www.funbrain.com
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Geometry, angles

= set up simple equations [for example, find the angle a in a triangle with
angles a , a +10, a + 20]; solve simple equations [for example,5 x =7,
32 x +1)=8,2(1- x )=6(2+ x ),4 x * =36,3=2z], by using inverse
operations or by transforming both sides in the same way

= use formulae from mathematics and other subjects [for example, formulae for
the area of a triangle, the area enclosed by a circle, density = mass/volume] ;
substitute numbers into a formula; derive a formula and change its subject [for
example, convert temperatures between degrees Fahrenheit and degrees
Celsius, find the perimeter of a rectangle given its area A and the length | of

one side]

Find the angle

8 L= your profractor o measure these angles
8 |abel each ongle ocute of obfuse

angle = angle =

level 5.

level 6.

180"

level 3.
level 6.

Shooting chocolate balls into mouths using proper angles

CERIEY 24 A=Y
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Numbers in life

= activities focused on the major ideas of statistics, including using appropriate
populations and representative samples, using different measurement scales,
using probability as a measure of uncertainty, using randomness and
variability, reducing bias in sampling and measuring, and using inference to
make decisions

Secret codes

Objectives

Numeracy

Know the number names and recite them
in order to at least 20, from and back to
zero. Read and writz numerals from O o at
least 20,

Solve a given prablem by sortng, clssifying
and argnnizing information in simple ways.
Literacy

Practise and secure alphabetic lemer
knowledge and alphabetic order,

Vocabulary

sequence
alphabec
cocie

preder

first, second...
mateh

e
5
Il mnop g rs ¢t
121314151617 181920

level 1.




Humeracy

Solre problems [n ‘real life’ invelving
TIEANLITES

Found any cwo-digit number te the nearest
10 ard arve three-digit number to the
rearest | 0C.

find e position of a square on a grid of
FJuares Wit the rows and columns
Iibeled.

Geography

Use app-opriate geographical vocabulery.
User imiaps and plaies at a range of sales,
Soudy 4 -anze of places including the Urited
Kirgdem

Lirks to QCA Geagraphy Unit &
hwestigating our local area,

level 3.

EE-Distance table

"i'n'tal:lula.l]r

tzble

colimn

row

roLnd ua/dowr
naarest |0
nzarest |00

iis map shows the city bus routes.
1 distances are in kilometres.
: Docks

&

Factory

|
|
1
]
|
|
|9
1

1

Stadium Square Church

| Bus 2 i
station
| 5
|
School

Airport

Statlon L4

b Library 2

1
B
|
Pgol '
|
f

_' Park
level 3.

The monster has o recipe for 4.
He wants 1o make enough for 1,

Find 1 of each item,

X
NLOﬂSEI“Ma&'ﬁ 4O Snaile
T — 2'00 &ntﬁ

16 WOTTNG
|20 beetles

| 32 Spidkers
.I. e

level 2.

'How many legs?

level 2.
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Internet search

Intradiuce the lezsan b_p- listing some
quadrilateral words on the baard:
fuadrioieal

paralleioeram

rhambus

trapezium

Explain chat the children's tasl diring
this lesson is to use the Intermer 1o rese
the meanings of these words, and o writ
brief report an their findings including
dizgrams and definitions.

Ser the children to werk In palis ar'y
groups ar computers, Discuss the use af
Internet search engines and strategies fo
senmhirrg productively for the inforniats
required, If children kave not done so bej
demonstiate how to copy text and diagr
from web pages for pasting and editing i
their personal word-processed repors,

A |

level 6.

The planets

Zequence The plones m the blank fakies.

FLanetsTn. | distance [ size surface J C
habetical| from Sun inkm |temperatur
arder in millions in "C =
L of km _ |{maximum))
Earth 496 12 756 55 @
Jupler Fie3 [ 42 880 — |60 i
Mars PG 6740 25 e
Marcury 56,9 4878 430 ~ e
Nepture | 4887 LG 500 213 o
| Plu 5400 2284 | -230 e -
| Sswn | 4270 120000 50| 4
lronus 2REE A 5| B0 220 | &
wenws | cB2 | 12104 L0 ¢
_p;;r.i in | distance planets in |temperature | | planets in size
Aistance Jjrom Sun | temperoture In"C | order of size Lhend
H!r ll'LIﬂi.ll.i.ﬂl'l! nrrlzr
'écm:l.in.g] of km {descending) |
| b=
[
i = e
|
|
L |
level 5.
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Solving lifelike problems, problems from real life, where mathematical knowledge is
needed.
Counting prizes, measuring distance on maps, grouping thing...

e T

ttp://www. carto ra h|c com

Latre Delivery

Hols Pastman PhTt dolivor fo the
right kouscr by Finding *he value
of the exprossian written on
coch door, pougal dog palde ehe

walue of "a" in cach case.

Chaate ¢ level and ofick Stack.

-

& L (3 sSound:on m
ht

o FClick on the trains to find -:-u!
-ﬂ:hﬂ‘ gither Pythagoras [=E i | how long they took in their last
ar Myprkid and then click Skark. i

- I fiwe journeyws. Enter the results
& 1 3 Soupd:On  Start ll'rI " taflh'illE ==

http: //www bbc Co. uk/
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round robot

Lisz everpday lampaape oo desonioe poali

g?Pm
A

ey "‘ ¢ ehewiicin s evdmaiL
N [‘i Ll Sarwardd i ahaw tings e
B Bl W 2 ) D0 T Back W Make: whali wrs i Falf tams
Py b half rurm

{ Guanar T

: Infr
right
5 8y ji Aé

e,

AN
|.\\.I
N

level 1.

Right 90
Forward 10
Right 90
Forward 10
Right 90

level 4.

Understanding relative directions, telling someone how to go somewhere in his view.
Ordering angles, understanding them, drawing polygons...

Estimating distances.

& Imagine
Fél szerkesatés ablak pedlltsok Lsp suad

aH® &t | aQuo-e-%| ¢ use =

| X[

@
]

| ®© x|

[ 0

P

=4 [ #&
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Money

! e, dDRRD
Buy a ticket
Y P "\\\ Valle
F Zone 2 N,
e >
: # Zome I 0 8
) e e Brld@f
[ Library [ I'Hldinurnent I
- ety P, ]
Dockside .+ " & Eentrullf .
A % 5 Church 4
" Stadium | S ur:_}_, R |
W \\ I_.-' ;
“ o~ Tower F
.I:II‘..-\"\. ."./-’.
& Bank ————==""
A I adult | child
! Airport e I .
B nd the fores Tar: z_ﬂ"}_f _I___ hDP _____ EDP_
1.4 child from Cenral fo Church Tone 2 &0p 30p
% & aduli-from Ceniral to Bridge JE.une_En—. | 80p LOp |

& achilld fromn Cenfral o valley,
£ fin adult and a child from Centeol to Tewer
b Anadult and fwo childres friam Central fo Stedium

level 3.

You con solve problems by finding percentoges of quantities.

How much do you pay for each port-roll of wallpaper?

level 6.
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| @ How much money does
Sophie hove?

.:—a—x

|Fm-‘|

£ 1|J_,

[
® How much motey doss

Sunnu hiciva? /,—.,\ o‘_"u
A fm) (4
Ol e -.]ZI

211//1_“\‘ |'- .H

st
_\J_Urﬂ !

Jherry LaKES Su.u\

mow much 15 sach cake?

h:lw many cakes are there in 3
L]x."ks? =

H:I'JJ many packs do you need

E i give one cake ench to 30
dhildran?

Huw much would they cost
dhagether?

Hew rmuch is eoch con?

Four children share a pack
How many cans do they hove
each?

How many cans are there in 2
packs?

Hew much da
2 packs cost?

lr ﬁ 10 percils

E o percils IYI|I

i
l-- i p‘Eﬂ'\Cilﬁ

E e peecls {ll

1 =i

'.

E 4] pencn.l.s I||
|I

Foy mory penclls are chere altegether in the carton?

*?mth children share all the pencils berween them, How many
18 they each have?

[l pencils cost |0p 2ach. How much s a pack of ten?

Haw much is o whale carton?

level 3.




Discount fares

8 Pus anrd traln compenins nther discolnli on 2tandord ores
Carpete hese tars tohles

London return, full fare £(00

| fare type |discount | saving | fare
Standare £ 100
fourc oErson 50% £50 £50
CAP 25% | 425
Weekend 0% | ]
Early booking 200 |
Las: minw:e 75% |
Famil , ~al rard H0% |

Parls return, _fl.l.ll fE.n_! £200

—_'_fu_re_ tﬁe discount | saving fare
Stznzara = = £200
fourg person it o £100
OAP | 25% £25
wWeckend 0%
Early booking 20% .
Las: minu:e 75%
~umily rail cord | LO%

level 5.
level 6.




“\ Shopping
<

B How rioch are:

I, A paper clip and a ruler? ‘

2, Avencil and a notebook? o)

4, f ruler and o rubber? = P
=yl "lﬁ'{

W & pencil sharpener and a ruler? {:{Tﬂw?

5. 4 crayon, o ruler and a rubber? \/E

\‘_.r'-

B & pencil sharpener, o notebook and a paper clip?

- Hiw much change do you get fram 20p for: e EI

..: Y P&pe -
1. A crayon? @j ~ e J;“ i
' — ¢ w..% ' j
8. & natehoak? \.-/

4, & notebook and a pencil?

| :.} I. 4 pencil sharpener, a notebook and a paper clip?
level 1.

From recognizing coins, values of coins, solving problems involving money... to
counting prizes, VAT, sale prizes...



Amount of Sale: £0.58
Amount Paid: £0.75

FUNBRAIN.COM

Start Over

GO |G|ear|

Example: If the Amount of Bale 15 £0.65 and the
Amount Paid is £0.20, the correct change 13 £0.15:
To get it tight, youwould put a 1 inthe £0.10 box
atud a1 irnthe £0.05 box ¥Vou may also click once
oty the £0.10 coin and once on the £0.05 coit

http://www.funbrain.com

Huny RF
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Music and math’s

E;Eﬂ- ]_hrldgu
b AL T kR
G gl
a |
£
T
m
ot | e | | ] B E
rd | el | |t bn = =
ajh|izm]|o =
| 3
H i
lsinl.
ghﬁhrﬂ 5T M
-|-+-|‘T|:h§. '
eq:t'im"ﬂﬁ ¥
aloio | o Prlie =]
||'|IGI‘\:| EI"
= =1 =% L
'a.a--ud!:'_§=
2|E]a|=
]
]
= B r
| 2 X
=l=l=|lH -2
=B
ERF| v
2 |
[ ¥
;S B
level 5.
level 6.

Tl

b S

Background
The ancient Greek
rmathematician
Pythagoras believed
that numbers couid

| explain the mysteries
" of music, beauty and

trisch, [n the caze of
music, he discoversd
that the musical scale
can be explainad with
tha holp of simpla
ratios or fractions

The frets on a gulmar

" divide the length af a

sering into fractions
When tha string is
held down at the | 2th
fret. it is divided In half
The nowe played by the
half-lengely sering is one
ocmave higher in pitch
than the note of the
full-lengeh stringz. This |s

1] 2 ¥

level 5.

asarest |Im".'.

longth of chime |Fmtio to longese
bar in em bar fraction :
i M=l | g
24 #y =08 i1 %
0 iy = 0,67 -
5 Sy = 0.5 +

From making rhythms, till understanding the mathematical context of music...

Making own experiments.

I__IJJI—I__I Eﬂﬁdﬂﬁl_lﬁjjﬂﬂj

1]

IL]

fhee -£

=%

-

=l
L 58

—_

122 2pzre

0 hzhzvzizehvaorgos T

%9y | Co-% | —0~ | ==

B0 uLfE‘2 EIEE

LI

Ml | (IEERS

i

i |

* IEEEE |

http://www.toysymphony.org/




Number lines
read and write numbers to 20 at first and then to 100 or beyond; understand

and use the vocabulary of comparing and ordering these numbers; recognise
that the position of a digit gives its value and know what each digit represents,
including zero as a place-holder; order a set of one and two-digit numbers and

position them on a number line and hundred-square; round any two-digit

number to the nearest 10.
= solve simple linear inequalities in one variable, and represent the solution set
on a number line

= use their previous understanding of integers and place value to deal with
arbitrarily large positive numbers and round them to a given power of 10;
understand and use positive numbers, both as positions and translations on a
number line; order integers; use the concepts and vocabulary of factor
(divisor), multiple and common factor
= Write the decimals on the clothes in order, starting with
the smallest number. {x_
i
20 sl TN,
b (Ul g op ng s —EER '-
o s sl s , '
Sl ol 0 T A PO - e i
vt [59) [GaF] [%07] [20] [595] [ecs]
e I;
l‘l‘. % 1.:I-\._: ﬁ"-"""-"‘"",' T T _\_| F‘"".q- 9 r,."ﬁt:-’i:- : f.f : i|
2| N 17, el '.\_/I ! r:_ \.\ :|I th et il II I|
[ O ¥ i T e
L] Bl g R b |i
e e e S
el [5] [Bo2 [Eo2! [a%] 31 [0
level 6.
C = =
- 1% Missing map
i a0 reans hos spilled coffee on the map! <288
E 0 e Iy thie missing distance numbers on the strins
=g e TC
— 60 -
= f
= En 20 JI
Et{mi! [ 47
= ,. 4
—= 30 - 7
_:—._. 20 &,—o—"r_}"_1 q_--ﬂ-..l 3 k3 :
= T
=10 @.f T . s
— s A
=- 4
= |
=20 AN
= =2
=_30 q é:)
\
4 I y | Vi I .
level 5. evel'S
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* These frogs jump in|halves|. ,c'i:u\.i * Draw an arrow to show half of the number in
Co Lot
ntinue the lines to show where {"‘ﬂ«'—ir;;_ the clrele,
the frogs land.

e T . i i of £ {ft;'i\]
3’/1_5"1'{ _]I_ | | |2 | ? 1 I (] ? o N ‘!Er}
I T
2. P
0 E‘I[’U 100
|

level 4. - estimate

Number lines help to visualize bigger/smaller.
Recognizing contents, values of numbers, estimate values. Visualizing the estimated

values.
: v
|.s 2 s R B i o e
a 1
= e &
i ’ ’ i
| a 1
I TR TR NN Y SR N TN TN T | I S TR T ;I‘;'l R T 8—_ 2_
. T T > 12~ 13 6__6_=1_
18 -] 3

http://www.visualfractions.com/

This rabbit jumps in halves. Where will it be, after
15 jumps?

Drag the cards onto the number line!
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Operating with numbers
Number operations and the relationships between them

a) understand addition and use related vocabulary; recognise that addition can
be done in any order; understand subtraction as both ‘take away' and
'difference’ and use the related vocabulary; recognise that subtraction is the
inverse of addition; give the subtraction corresponding to an addition and vice
versa,; use the symbol '=' to represent equality; solve simple missing number
problems [ for example, 6 =2 + ? ]

b) understand multiplication as repeated addition; understand that halving is the
inverse of doubling and find one half and one quarter of shapes and small
numbers of objects; begin to understand division as grouping (repeated
subtraction); use vocabulary associated with multiplication and division

Mental methods

c) develop rapid recall of number facts: know addition and subtraction facts to 10
and use these to derive facts with totals to 20, know multiplication facts for the
*2 and *10 multiplication tables and derive corresponding division facts, know
doubles of numbers to 10 and halves of even numbers to 20

d) develop a range of mental methods for finding, from known facts, those that
they cannot recall, including adding 10 to any single-digit number, then adding
and subtracting a multiple of 10 to or from a two-digit number; develop a
variety of methods for adding and subtracting, including making use of the
facts that addition can be done in any order and that subtraction is the inverse
of addition

e) carry out simple calculations of the form 40 + 30 = ?, 40 + ? = 100, 56 ? = 10;
record calculations in a number sentence, using the symbols +, , *, division
and = correctly [ for example, 7+2=9].

Count on and back in tens or hundreds from any two- or three-digit number;
recognise and continue number sequences formed by counting on or back in steps of
constant size from any integer, extending to negative integers when counting back

= develop further their understanding of the four number operations and the
relationships between them including inverses; use the related vocabulary;
choose suitable number operations to solve a given problem, and recognise
similar problems to which they apply

» find remainders after division, then express a quotient as a fraction or decimal;
round up or down after division, depending on the context

= understand the use of brackets to determine the order of operations; understand
why the commutative, associative and distributive laws apply to addition and
multiplication and how they can be used to do mental and written calculations
more efficiently

= use calculators effectively and efficiently: know how to enter complex calculations
using brackets [for example, for negative numbers, or the division of more than

a7



one term] , know how to enter a range of calculations, including those involving
measures [for example, time calculations in which fractions of an hour need to be

entered as fractions or decimals]

(and how to enter a fraction as a decimal); use the constant key

use the function keys for reciprocals, squares, square roots, powers, fractions

understand the calculator display, interpreting it correctly [for example, in money

calculations, and when the display has been rounded by the calculator] , and
knowing not to round during the intermediate steps of a calculation.

3+k=7 Missing digits and signs
| el -l gte®
L os® & spicier bas bloted fhe k! Write these number senfences comacily
evel <.
i - 7?5+Lt]=~+3 Lt]h—ZE
rf-
,;: : \1"3. —|8=uD |4 1 ]
300
374 wof " Js=30 |0 u309+Q=u3
5: Eel[}=2£ll ||1 E+2=E’J
6295+ P=30s{12 128" Ja=ios
53 = 50+3 = 40+ 13 | i
=27 = W+7 = W+7T 13 I[H?':-Lt]=25
10+ &6 = 1
level 3 level 4
o > 4 Multiplying monster )
How many in a pack: 7 P E———
A : & Culoul D rulens
00000 000000000000 : i T bl i
@%@@@ 2 12% 1 =12 % /I_J fﬁ\‘ wihapege ese e
800 i s shoLkd Tom HEe C lever
@@@@@% ggg%g ggg i H( _ _\_{_J;li :‘-EDT;;h;:]::JHPM
@000 o & * A
e Ex2=12 eee® |
S5xé=30 4x3=|1 = - ?.‘ i
1% 3=3x2=¢ BEXI=HXE=4) 3 )
4%x2=1x4=g lOx3I=3xjo=30| *
Ex3=3ec=|5 4% 0= 0x4=40| 7 f +
§%x5=%x4=30 5% 10=|0x=5=50 4 \\\ ®
(1
level 3. = Wﬁf
i S ety TSt
level 3.
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Arithmetic

O=zd al!

3455:13=|_|

Falzz

False False Fal5e Fals= False
Falzz
False False Fals=
FalseFalse
False False Fals=
Falzz
Fals= Fals= Fals=
FalzzFalzz
False False False
Falsz

False Fals=

Worksheets on computer, where the child gets the
result of his counting at the moment he writes in
the solution.

Vond ki!

False False False False

Falz= Fal== Falze Fal=s=

http/www.iverdeep-
learning.co.uk/online demos/index.htm

http://www.riv@rdeep-

learning.co.uk/online demos/index.htm

‘ Previous

, Femember, when you multiply or divide an inequality by a
negative number, you must reverse the inequality symbol,

Click on each eguation to see how it is solved.

2%-12=5 67 = 1n +1

67-1=1n+1-1 step1
67 = 1n +1 g_g=1111ﬂ

= 11N

i, e
?':4_23’ 6= n Solutlon

n=6 (It's standard to put the variable on the
Bx + Bx + 1> -14 ef side)

Next p

http://www.math.com/
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B ®s £
14
Helyes sav szama: 3-5 Ot 0 km

1d&: [II, Sebesséq: 40 kmth
Legjobb eredmény : Nara [10 km)

Solve the operation, and be in the good track!
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Pin board

Pinboard

¥ Ltz rubsber boncs 1o make thase shapas on your sinbaard
e challenges by moking maro shopas,

Reflect the trlangle in Make shaoes with the some aren,
the datted line.
M e e = fa @ o® " om o o om
Ix
" . w ok " wpa - = & =m
i =iy 4 e T P

Bl <his shape in the dotted Lne,  Translate this shape 5 spaces
| b tha right.

::,E'/I:.::::.' S S
i |

L] L] L] L] L) n - L] L] - . L L] . . L] L] n L]

ahw NUOW ALUH R e w w P SRS S i
oflect this snape in Translate this shape Y spaces to
tha gotted lines. tae right ared 5 spoces up,

level 5.

—n Dot-to-dot fractions  Dots and spots |

Find some other ways of colouring in ¢ of the grid.

g
L

A

g e

= A e

AR

s
n

level 5.
level 6.
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Classic Connect-the-Dots

8 L o [ i - [

C CwmC O e Cwem(

C € O Cmm{ CO=mC ©
I

R G i B O 0 e

ol _Fa o o [ [

%
| | |
'

C Cwmc € C
1 1l 1
& o N . £ - &
| | I

Cemc € € O (=i

Computer: |1 Flayer: lﬂ Fieset

http://www.superkids.com
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Probability

Activities focused on the major ideas of statistics, including using appropriate
populations and representative samples, using different measurement scales, using
probability as a measure of uncertainty, using randomness and variability, reducing
bias in sampling and measuring, and using inference to make decisions

Coin tossed 20 times

= i W L U O~ O

number of times observed

outcome

level 5.
level 6.

Making own tries. Tests, making simulations, and numerous experiments, to see the
resolute...

Discuss the chance or likelihood of particular events. Learn and analyze evidence
and draw conclusions.

Click on the speaking dice
— to '"throw' it

i
4 " Total: 2
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Sequences

Recognise and describe number patterns, including two- and three-digit multiples of
2, 5 or 10, recognising their patterns and using these to make predictions; make
general statements, using words to describe a functional relationship, and test these;
recognise prime numbers to 20 and square numbers up to 10 * 10; find factor pairs
and all the prime factors of any two-digit integer

= generate common integer sequences (including sequences of odd or even
integers, squared integers, powers of 2, powers of 10, triangular numbers)

= find the first terms of a sequence given a rule arising naturally from a context [for
example, the number of ways of paying in pence using only 1p and 2p coins, or
from a regularly increasing spatial pattern] ; find the rule (and express it in words)
for the n th term of a sequence

= generate terms of a sequence using term-to-term and position-to-term definitions
of the sequence; use linear expressions to describe the n th term of an
arithmetic sequence, justifying its form by referring to the activity or context from
which it was generated

MName A + Continue these pallerns.
@ Fill I the missing house numbers. o
1. 1 _ % = 132 _ ] _ L _
i R Y g g s NS O a A 2 =
A o v
FATA D AT AN e T AT B i R & TR = T =
| - v :
level 1. 6 = W - = - = — = = .
level 6.

level 3.
level 6.

e
| 7,9, 81,13, 15 (add 2)
1,2,8, 16 {muitiply by 2)
S, 15,25, 35, 45 {add 10)

o r————

level 3.




One in every...

4 Fill in the missing numbers,

|. There are

2. One in even,

% mi
T

. There are

4 One in every

F,!'I

One in every

4. One in every

1. There are

_ tortoises jnr every rabbi,

animals 5 a rabbit.

_ rabbits for every frog.
_ animals is a frog,

animals is o rabbit,

animals is 0 tortoise

CS S e P B

hirds for every rabbit.

g One in every
4. One in every

0. Two in every

level 4.

animals is a frog

animals 5 a abkit.

animals are birds.

Making patterns, visual sequences, than number

TEEIEY e AR

rombues

Sequences...
‘:f;'!': S EH (ol 2 i B
D1 2 3 46 6 7 8 8 1D

This rabbit jumps in halves. Where
will it be, after 15 jumps?
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producing patterns
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Shapes

Explore, identify, and use pattern and symmetry in algebraic contexts, investigating
whether particular cases can be generalised further and understanding the
importance of a counter-example; identify exceptional cases when solving problems;
make conjectures and check them for new cases.

S‘“\. —I'

a._JI_‘- A1

Shupe puﬂerns

e ot )
e R

| I
U o

rtrr_‘ip square

= S
[ | 1
S I

level 1.
Level 2.

Sorting shapes

VYenn diagram

shapes with a

right
angle

Carroll diagram

spmmetrical shapes

Aor%ii

level 3.
level 4. — symmetrical, right angled

not symmetrical shapes

Shupe spotting

’Er cle Uriarigle reclangle  square  slor

cuboid purarviid sphzie rere

level 1.

level 6. — ideal shapes
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Learning the shape...
Learning to recognize different shapes, the name them, see the difference...

number of sides
15 dE: E =1, whatis ¥ 1
w o | 6

length of each side
e O WA A A 4 90

angle of turn

3 IFA + A =1, whats O+‘? _i 60

hide / show turtle

diaw shape

E<:>+A=me'? repeat 6 [ fd 90 rt 60 ] D
IF < > : A =1, whatis ' + ‘ ? click to show rotation toals

s

v

3.6,3.6
http://www.coolmath4kids.com/ http://WW\;v.c!oormath4kids.com/
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Symmetry

» explore, identify, and use pattern and symmetry in algebraic contexts,
investigating whether particular cases can be generalised further and
understanding the importance of a counter-example; identify exceptional
cases when solving problems; make conjectures and check them for new
cases

» explore, identify, and use pattern and symmetry in algebraic contexts [for
example, using simple codes that substitute numbers for letters] , investigating
whether particular cases can be generalised further, and understanding the
importance of a counter-example; identify exceptional cases when solving
problems

Symmeiry test

L
@ \Which shapes are symmatrical? J.%}- i_%.
|

|
|
|
@ Cut oul eoch shope and fold it in half o see, ¢ ; f
1
|
l . éb
‘ @
a4 ': I
e I
s ! # I | |
J # ) 1
ﬁ i # c':.;‘ ] T
¥ .‘::- = e N EEI S ¥
¢ 4 S;:& ; B i
e e = L
P = = P I
b I
|

T,
jmmcih

P M i !
N ; Y
: \ b:‘\ -'f'fr{/ ;ﬂh i - . - = -
i A b |
g £ ri ;

¥ \ level
W, 7 evel 3.
g 9
| IO W D=

level 1.

| Lines of symmetry

ONHIR:

Vi f.

|
—>
| u .-./
s J U (9 99 e Nt
‘ | I il I
| - A
| | ' : %
L] i
I

level 1.
level 2.

level 3.
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nhjerr
mirror . O/rnh-mr
= object <+ reflection — N T _
e SN
. - .I‘; '. -' '\
ik =i
" g . . abject :-‘ reflection
reflection . | .+ reflection : .
o £ [
I | . level 6.
level 3.
Through the looking glass Place s mirmons o1 e lines,
B Drow the refiections of the shapas in the mirars. tsa the grid to halp Look of the Fiangle end ereain he miraks.
P oy o i s wan you see?
| ] .
_ MLLrror
B mirror
| -
mirror

mirror

L 112 refiecrians of me saapes in Ihe mistors on the gnds.

level 6.

Making experiments, playing games.
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Temperature

What temperature? "
#  look at the thermometer and write down the tempendtures of °C =
: ' balling — 100 =
oiling welsr | rriching e A = 5 =
johot bath | dcold I % ;E
——— | winer's right | . if=s R o
2 human body fi = 70 =
eomfartatis mwom o deep feeza | ! E 60 :;
il = =
= 50 =
What is the highast temperaturg shown? __§_ =
= e =
What is the lowest temperature shown? Yoy (1] = =
= a0 =
Whiat is the farperatura difforance betwasn: comfortabl % 20
+ boiling warer and malting ice? _E 10
@ hat barh and fhe hurnan body? mating _E 0
+ ocomiorable recm and L opll “":;L; ;E"' 0 level 5.
o told winter night? . = s
freeze =
» malfing ice ond o desp freeze? E—Elﬁ
+ baoiding water ond o deep frecze? | !
== (0
+ a cold winter nlght and o doop freoze?
level 4.

Measuring, and understanding different temperatures.

212¢F | | - - 100°C
. | 50°C
98.6°F - | | 37°C
arFi]—— Y& — R o°C
we | e
T o — - —78°C

|ezllbrd szdndioxid] —HNFC

—1SFC

Falpblcony =191

312*F lewegh =200°C

. “2SIFC

- as9°p -l —— At -273°C

What is it in Celsius, and what is it in Kelvin?
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Time

get up My timeline bathtime
L assernbly go home | | nedtime
6 8

& ) o _plal_.jtime 2 "
o'clock o'clock o'clock noon  o'cdeck o'dock o'dode  o'clock
1 1 I 1 | | 1 i
| L T | | ] i T
7 9 11 I 3 5 7 q

o'clock o'tlock o'clock o'clock o'clock o'clock o'clock o'clock

gu Lo :.Lh[:l.‘l[ lunchtime |_“I'"““°” plﬂ—J EE{Eimg

level 1.

Florence Nightingale 1820-1210

Age L0 Age 36 Age 90 ' Age 31 Age |7 .i:'-.gE 25 [ Age 34
Foundad  Returned to Died, | Went to Felt called | Decided to |Went to the
school for England. Germany |:I1:!. by God to | nurse the | Crimea to
nurses. train, da special sick. | nurse

work. saldiers.

Year

1820 1830 (8u0Q [850 1860 1870 1880 1890 (900 19|10 1920

0 |0 20 30 L0 50 318 70 80 Q0
Flarence’s age in gears
level 2.
level 3.

3. Wit thase fnes on the digitae dodks, I

level 1.
level 4.
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% Fillin the gaps.

Clocks and watches

g i © Whattimas do these clocks and show? Fill in the gaps.
minutes = | hour o Ei
howrs = | day ﬁf?"‘.‘; 1;‘ I fﬁ‘}%l S.Uﬂ qgﬂ
days = | wesk %isi‘yﬂ | &;—5—% |_ | =1 |
52 wesks = ) — | [
| yedr = | days ]ﬁ:l— T}gl an“ :f 'E \— |
level 3. - LR ““i.vﬁs?’d — -
A e b | i |
:I :l | 3.‘5(.!’ | 5.33
g, L T ]
fia o 2 &
& -i} ';& I [500 ][ =230

U
H

From learning to know the time, and use clocks and watches till the using timelines

like number-lines...
Click to slop clock




Words for math’s

Problem solving

a) approach problems involving number, and data presented in a variety of forms,

in order to identify what they need to do

b) develop flexible approaches to problem solving and look for ways to overcome

difficulties

c) make decisions about which operations and problemsolving strategies to use

d) organise and check their work

Communicating

e) use the correct language, symbols and vocabulary associated with number and

data

f) communicate in spoken, pictorial and written form, at first using informal
language and recording, then mathematical language and symbols

Number words and numerals

|13 3

rmnebsen VWIS eveEn

Fibe o fmiid 5' q. SB P 1 7

Wi numerils

7 6 hirng-wight ‘3 8
972 85

MimE LW 5 i’ifih’-'ﬁ _Fi"'"-'

fartiysewen ;i 7 Peniy-one ?. |
e T rsnier Wt

& sixteen , eleven

?wEr‘-":':,'--F-’»‘“-“' 13 i‘mrfr ﬁ-ﬂ"é"

';}"Ir'f."ﬁ{q'ﬂ'l.

2
 sintystes « Fourty-nine

“-f ~gi  § '“lf--u ok
i ._.!I-Ff}r E.gh ninety-nine

&5

s Eighf;r-sie{ ys”‘"*‘"‘f?"‘“’“‘-‘

~ N fR_Zar
“an A lan) AR ‘@
L"'\‘ﬁ A "'tJH’iref

l F"-

! ) oy Iy

e NG 4 RS
2

Ievel 2.
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level 3. — shape words...

level 4. — numbers up to 10.000

Learning the words for mathematical things, numbers, expressions...

circle

square

EDI| OZEPARTUXKOEE S| N

TRIANGLETGaLDS =|[ aneLe
FMWXLMULUHMGERE A|| CRCLE
COMPASES
J AL UF Bl T8 NAB B Lp|| el
NRAECEQTARERTE M|| Seorees
ODRLOPBUEUXALTCCO|| EQuLATERAL
GEEGHNAFEALDP A S C|l HE®mGON
AHTNGHSG|RD>{RDL'§$CELE5
TYAARSOMUILENTS ||| pentacon
NLLTUNIEYPGEO I N|| rolreon
EO I CESMNGLATZR K E|| POLYHEDRA
FROTRACTOR
PP BN HAE RGF B Ppewe || R Rtk
PSQRTNLB | HRHCZX| shomsus
RFERHOMBUSL | K 5w/ sHarEs
FCKYTGJRLWUCCN V| v
‘Geometry’ Time: 00:03

Found: 0520

‘Hews Same || Sabwe -Gérﬁé-]

http://www.coolmath4kids.com/
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Evaluation

General comments

In certain areas of mathematics education — researchers have managed to build
dynamic visual environments with a high level of interaction and visualization.
Learners can formulate conjectures in such environments, test and modify them,
building their own understandings step-by-step, they concretize their mathematics
concepts into meaningful, richly-connected entities.

However most of the indicated environments are closed and their variability is very
limited both to educators and students.

These theme ideas could be utilised in a more variable way if they would be open for
manipulations and further variations. Furthermore, by providing flexible toy-like
objects living in these virtual environments, that obeys the laws of their meaningful
functionality, motivation of children would rise nearer to that of playful experiences
and allow them to learn important concepts while being involved in a virtual tangible
environment.

Documenting and analysing curricula from the develop er’'s viewpoint

When analyzing partners’ national mathematics curricula and school textbooks for
children aged 8 to 12, we have had several interrelated goals in our minds:

the main goal of the Trail 1, which is to identify and select concepts, common to
different European mathematics education approaches and appropriate for being
modelled as interactive building blocks,

iteratively develop a kind of framework for their classification , representation
and description as good candidates for general building blocks, useful and
reusable in all or most of the approaches in elementary mathematics education,

iteratively develop a framework for their prototyping , generalizing our previous
experience with developing visual fractions Logo microworld within the Minerva
ColLabs project.

Main observations of the CUB partner (here in the role of the developers of
interactive interfaces for children to support their learning processes) within the Trall
1 are:

all national curricula, math textbooks and other educational materials devoted to
this age group are very similar (which supports our strong believe that common
building blocks can be identified and prototype in a way useful for different
teaching/learning approaches — this assumption will be further investigated in
Trails 3 and 4),
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if there are any differences, they are most often (slightly) different sequencing of
the topics, (slightly) different prioritizing, giving more space to certain concepts,
techniques and skills,

all educational materials try to be highly visual, colourful, amusing, well structured
and balanced, well organized — from the “presentational” point of view as well as
from the educational point of view,

learning materials try to use different graphical items, colours, fonts, marks... etc.
to increase the motivation,

authors of the learning materials try to develop and apply certain “visual schemes”
with the goal to facilitate learning processes. Identifying these schemes is very
important for our further work within the Trail 2 (which is prototyping visual
interactive building blocks as visual programmable objects) because they are
closely interconnected with the way how the key mathematics concepts are
presented and explored. In a way, these are different styles or settings for
presenting concepts, relations, techniques etc. For example, a small squared
coloured in red is always used at the place where children are supposed to insert
some missing symbol, relation, value, object... etc. We think that these “settings”
or styles of presentation are inseparable from the general visual objects or blocks,

all learning materials tend to use as many as possible examples from real life.
They present concepts and relations using cars, trains, boats, balloons, candies...
etc. All of these objects however lack at least one part of the goal why they have

been used — they are static, not moving, not “developing”, “building” etc.

all educational materials try to present one concept within the environment of
several other related concepts — already familiar to children. For example, when
percentages are presented, they are immediately related to decimal fractions
and/or ratios etc. Obviously, the goal is to give children complex picture of
different representations of identical or related concepts,

educational materials try (usually with modest efficiency) to present processes,
sequences of actions, steps to be taken, actions, dynamic behaviours.

As an example of such process we can find activities like:
Position the frog on the number line at the value of 2.5,

Taken that the frog can jump only by halves and it jumps now from left to the right,
let it takes five jumps,

Where on the number line the frog will end up?

Such activities are extremely useful and important constituent of the whole
learning process, however lack (at least partly) the main reason why they are
being used — the dynamism which cannot be really exploited within static media,

all educational materials are limited in the way how collaborative learning can be
involved and exploited. They most usually address an individual learner. Also, the
framework of the materials gives very limited space for dynamic, interactive
explorations, learning by doing, learning by exploring — individually or within a
group of learners.

Building on all of these observations we want to prototype several of mostly often
used visual representations and “styles of presentation” to reach the goal of the Trall
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2, which is Prototyping visual interactive building blocks as visual programmable
objects. We plan to specify and prototype a kind of consistent design and
functionality of visual building blocks so that the resulting format will offer high level of
interactivity and flexibility.

Aftermath

All building blocks will then be prototyped and instantiated as interactive, manipulable
and visual Imagine objects, which may — through their interactive features — support
and enhance the process of learning. We will then examine how these prototypes
could be used to author computer environments in which children learn about
mathematics concepts and relations.
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