Who will win the FIFA World Cup 2010? 

Section 1 - Teacher Notes

· The matches are played using a simulation model described in Section 2.

· The points a country receives in the first round are a combination of points from winning, losing or drawing matches (see Section 2) and bonus mathematical points (see Section 3)

· Mathematical knowledge needed includes symmetry (reflective and rotational), evaluating expressions, finding the median of discrete data, using two-way tables, modelling and the addition, subtraction and multiplication of integers - see Appendix for more details.     

Classroom Organisation

· Each student adopts a team – 32 teams in total (students can have more than one team).

· The students sit in groups of four decided by the FIFA World Cup 2010 grouping.

	Group A
	
	Group B
	
	Group C
	
	Group D
	
	Group E
	
	Group F
	
	Group G
	
	Group H

	South Africa
Mexico

Uruguay

France
	
	Argentina
Nigeria

Korea Republic

Greece
	
	England
USA

Algeria

Slovenia
	
	Germany

Australia

Serbia

Ghana
	
	Netherlands
Denmark

Japan

Cameroon
	
	Italy
Paraguay

New Zealand

Slovakia
	
	Brazil

Korea DPR

Côte D’Ivoire

Portugal
	
	Spain

Switzerland

Honduras
Chile

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


· Each group of four needs two ordinary dice and game sheet A, B, C, D, E, F,G or H to record the results of the games. 

· At the end of the group games, students calculate who the winners are and runners-up (see Section 4). 

Section 2 – The Simulation Model*
· Students take turns to roll an ordinary die. 

· If Team 1 rolls the die first, then the following could occur:

	Number
	

	1
	Tackled – attack failed

	2
	Offside – attack failed

	3
	Passed the ball to the opposition – attack failed

	4
	Kicked the ball out of play – attack failed

	5
	‘Near Miss’ (e.g. hit a post, kicked off the goal line, goalkeeper save)

Have another roll to try and get a 6!

	6
	Potential GOAL! (it’s up to Team 2 now!)

Team 2 rolls the die to try and save the goal by getting a 1.

If Team 2 does not roll a 1, Team 1 has scored (.    



· Each team has 8 attacks (the average number per game!!).  

· At the end of the game, the points are awarded to each team as follows:
Points

3 for a win

1 for a draw

0 if you lose

· Students fill in their game sheet with the scores and points for each team.

*This model is based on a NRich activity by Alan Parr – more details can be found at 

ww.nrich.maths.org (‘Stage 4’/ ‘Games’)

Section 3 – Bonus Mathematical Points
· The students should now have been able to have filled in the first 4 columns of their game sheet.

e.g. Group D: If I had Germany as my team and the results from the simulation games are: 

Game 1 Germany beat Australia 2 -1, Game 2 Germany drew with Serbia 0 -0 and Game 3 Germany lost against Ghana 4 – 0.

The game sheet would be filled in as follows: 

	Team
	Game 1

Points
	Game 2

Points
	Game 3

Points
	Game  Points  Total
	Letters

Highest

Factor
	First 4 letters value
	Flag Reflective Symmetry
	Flag Rotational Symmetry
	Median 

Game Point
	Maths Bonus  Points  Total
	TOTAL POINTS

	Germany
	3
	1
	0
	4
	
	
	
	
	
	
	

	Australia
	0
	
	
	
	
	
	
	
	
	
	

	Serbia
	
	1
	
	
	
	
	
	
	
	
	

	Ghana
	
	
	3
	
	
	
	
	
	
	
	


· The Mathematical Bonus Points are awarded in the areas of Number, Algebra, Shape & Space and Handling Data as follows:

· Letters Highest Factor – Students count the number of letters in the name of their country and work out the highest factor of that number excluding the number itself :

 
e.g. 
Germany has 7 letters. Factors of 7 are 1 and 7. Excluding 7, the highest factor is 1 = first maths bonus point for Germany.

Serbia has 6 letters. Factors of 6 are 1,2, 3 and 6. Excluding 6, the highest factor is 3 = first maths bonus point for Serbia.
· First 4 letters value – Students take the first 4 letters of their country and evaluate the expression using the following values:

	A
	a
	B
	b
	C
	c
	D
	d
	E
	e
	F
	f
	G
	g
	H
	h
	I
	i
	J
	j
	K
	k
	L
	l
	M
	m

	1
	2
	0
	1
	-1
	2
	3
	-1
	2
	0
	-2
	1
	2

	N
	n
	O
	o
	P
	p
	Q
	q
	R
	r
	S
	s
	T
	t
	U
	u
	V
	v
	W
	w
	X
	x
	Y
	y
	Z
	z

	-2
	1
	2
	5
	1
	3
	2
	2
	-2
	-2
	5
	1
	3


   
e.g. 
First 4 letters of Germany = Germ = 3 
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 -1 
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1 
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2 = -6 = second maths ‘bonus’ point for Germany!

          
First 4 letters of Serbia = Serb = 3 
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 -1 
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 1 
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 2 = -6 = second maths ‘bonus’ point for Serbia!

· Flag Reflective Symmetry  - Using the flags on the game sheets, students work out the number of lines of reflective symmetry their flag has.
e.g. 
Germany’s flag has 1 line of reflective symmetry so 1 = third maths ‘bonus’ point for Germany!

                                                      

 [image: image7.png]



Serbia’s flag has 0 lines of symmetry (that badge really spoils the chance of 1 bonus point!) so 0 = third maths ‘bonus’ point for Serbia!

                                                                  [image: image8.png]



Note: Not all flags are rectangular!

· Flag Rotational Symmetry - Using the flags on the game sheets, students work out the order of rotational symmetry of their flag.
e.g.
Germany’s flag has rotational symmetry of order 1 so 1 = fourth maths bonus point for Germany!

Serbia’s  flag also has rotational symmetry of order 1 (that badge really does spoil things!) so 1 = fourth maths bonus point for Serbia!

· Median Game Point – Students calculate the median point score from the three games that they have played.
e.g.
Germany scored 3, 1 and 0 points in the three games. The median of 3,1,0 = 1 = fifth maths bonus point for Germany!

· The remaining columns can now be completed by the students.

e.g. for Germany and Serbia: 

	Team
	Game 1

Points
	Game 2

Points
	Game 3

Points
	Game  Points  Total
	Letters

Highest

Factor
	First 4 letters value
	Flag Reflective Symmetry
	Flag Rotational Symmetry
	Median 

Game Point
	Maths Bonus  Points  Total
	TOTAL POINTS

	Germany
	3
	1
	0
	4
	1
	-6
	1
	1
	1
	-2
	(4 + -2 =) 2

	Australia
	0
	
	
	
	
	
	
	
	
	
	

	Serbia
	
	1
	
	
	3
	-6
	1
	1
	
	
	

	Ghana
	
	
	3
	
	
	
	
	
	
	
	


· Students can calculate the ‘TOTAL POINTS’ for their country by adding together the Game Points total and the Maths Bonus Points Total.  

Section 4 – Winners and Runners Up 

· From each group, a winner and runner up can be identified (highest and second highest points score). If the points score are equal, the ‘winner’ is the winner of the game that was played in round 1 between the two teams. If this was a draw, the team with the highest number of maths bonus points is the ‘winner’. If the two teams have the same number of maths bonus points, roll a die and highest number wins!
· The winners are labelled with a ‘1’ and the runners up with a ‘2’ so the winner of group A is now A1 and the runner up of group A is now A2.
· Round 2 is a sudden death game organised in the following way:
 A1 v B2  Winner becomes A

 C1 v D2  Winner becomes B

B1 v A2  Winner becomes C
 D1 v C2  Winner becomes D

 E1 v F2  Winner becomes E

G1 v H2  Winner becomes F
 F1 v E2  Winner becomes G

 H1 v G2  Winner becomes H

· Note: If there is a draw in Round 2, Quarter-finals, semi-finals and the finals, they are decided by:

1. the team with the highest maths bonus points - – a much better system than golden goals, penalty shoot outs, etc!

2. an extra time of 4 attacks for each team 
3. if needed, the best of 5 penalties each.    
· Quarter finals are sudden death games organised in the following way:
A v B  Winner becomes W

E v F  Winner becomes X

C v D  Winner becomes Y

G v H  Winner becomes Z

· Semi finals are sudden death games organised in the following way:
W v X 
 Winner becomes P


Y v Z  Winner becomes Q                         

· Final is P v Q

Appendix
National Curriculum

Level 3

· Classify 3-D and 2-D shapes in various ways using mathematical properties such as reflective symmetry for 2-D shapes
· Extract and interpret information presented in simple tables, lists, bar charts and pictograms
Level 4

· Reflect simple shapes in a mirror line, translate shapes horizontally or vertically and begin to rotate a simple shape or object about its centre or a vertex

· Present information and results in a clear and organised way
Level 5

· Solve simple problems involving ordering, adding, subtracting negative numbers in context

· Construct, express in symbolic form, and use simple formulae involving one or two operations

· Use a wider range of properties of 2-D and 3-D shapes and identify all the symmetries of 2-D shapes

· Understand and use the mean of discrete data and compare two simple distributions, using the range and one of mode, median or mean

· Understand and use the probability scale from 0 to 1

· Understand that different outcomes may result from repeating an experiment

· Identify and obtain necessary information to carry through a task and solve mathematical problems








































Possible Discussion Points





Is this a good model?


How would you change the model  if a team played defensively or offensively?


How would change the model if players get injured - e.g. Peter Crouch plays as the main striker because Wayne Rooney is injured?


How would change the model if David James is the goalkeeper? 


Test the model out – e.g. average number of attacks, scoreline  – with the real thing!


What’s the probability of scoring a goal?


What’s the probability of saving a goal?
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