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Skill 9: Information processing  
and problem solving
Of all the ten skills in the Thinking and Reasoning Skills course, this one is probably the most fun. Not only that, but it can 
be practised in connection with any of the other skills.


It is important in many contexts to be able to look at information (whether numerical or verbal) with a critical eye, so as 
to draw from it only the relevant and useful information. Being able to recognise valid patterns in data is also useful, as is 
being able to apply strategies to solve problems in an organised way. Only when we have mastered these skills, can we 
start to draw valid conclusions from information we are presented with.


By teaching and assessing this skill, the aims and objectives are as follows:


               IDENTIFYING  
     RELEVANT INFORMATION
    Teachers should aim to:


  Expose students to a range of ways in 


which information can be presented 


(arguments, graphs, tables, statistics).


 Give students practice and guidance  


   in sorting information according to  


      relevance, and answering questions  


             that involve drawing information  


                      from data. 


  Students should 
be able to:


Put jumbled information in order.
Answer specific questions based on 
information presented in different 
ways. 


                  RECOGNISING   
                     PATTERNS


    Give students practice and  
   guidance in solving a range of  
  puzzles (numerical and verbal) that  
 involve identifying and applying   
 patterns.
  Explain ‘pattern’ as distinct from  
    mere ‘similarity’ .
      Give guidance in spotting more 
         than one pattern in data without  
                 repetition.


                    Students should 
        be able to:


Spot and explain patterns in 
data.
Use patterns to help you solve 
puzzles.


                  PROBLEM SOLVING  
            USING MATRICES
  Explain how a matrix can work as a  
 strategy for solving problems.
Give students practice and  
 guidance in using matrices to  
  solve problems at different levels  
    of difficulty. 


  Students should 
    be able to:
Use a matrix to solve a problem 
in which you have to match up 
different elements.  


             DRAWING  
     CONCLUSIONS FROM DATA   


    Teachers should aim to: 
  Give students practice and 
guidance in drawing conclusions 
from specific data.
 Expose students to examples of   
  conclusions drawn from data and  
       give guidance on how to judge  
         whether or not they are  
              supported by the data. 


Students should be  
able to:


Choose the conclusion that is best 
supported by specific data.
Give reasons why a certain 
conclusion is not supported well 
by data.


Suggest conclusions that could be 
drawn from specific data. 
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IDENTIFYING RELEVANT INFORMATION
Information (facts derived from experience, research or study) can be presented in lots of 
different ways. For example, it might be presented in a table like this one:


Table to show what people are most afraid of
	
	C lowns	 Spiders	O pen spaces	F lying
% of people asked	 10	 25	 2	 5


This is a very simple way of presenting statistics, which can then be turned into a graph or a 
pie-chart, for example:


Even though there are no numbers or labels on any of these three graphs, we can see from 
the size of the columns that only one of them matches with the differences between the four 
figures. The answer is B.


When we are trying to find a match between two different things, what we are looking for is 
relevance – in other words, a meaningful connection. 


In the following activity, you are asked to put three jumbled up arguments back together so 
that you are left with three arguments that make sense. What you are doing here is selecting 
the sentences that have relevance to each of the arguments. To do this, you will need to scan 
the text and this is made easier if you focus on one thing at a time. For example, start by reading 
down the text for anything that is relevant to school uniforms and highlight it, then do voting 
and so on :Task: the following graphs are not labelled correctly, making them difficult to read. Based on 


the limited information presented, which one correctly presents the information given in the 
table above?


% of 
people


Clowns


Spiders 


Open spaces


Flying


Other


9.01 Jigsaw printable worksheet.doc	


9.02 Jigsaw answers.doc


The following support materials can be found within the 
Skill 9 pdf portfolio.
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Data can be a useful source of information, and is often used as evidence to support an 
argument. For example:


Parents should not hire clowns for entertainment at their children’s parties, because 
they are really scary.  This is supported by a recent nationwide urvey, which revealed that 
10% of people asked were more afraid of clowns than anything else, which supports this 
statement. 


To draw useful information out of data is not always easy, as lots of it is often not very useful 
at all, or is irrelevant to what you are trying to show. This activity will give you some practice in 
working with data to draw information that could be useful in reaching a conclusion:


9.03 Results data printable worksheet.doc	


9.04 Results data answers.ppt


Taking it further: Present an argument of your own using information drawn from the GCSE 
results data as evidence to support your reasoning.


Being able to recognise whether evidence supports a particular claim, as well as work out 
what claims it actually supports is not always easy. This activity will help you practice this;


9.05 Evidence sorting Printable worksheet.docx


9.06 Evidence sorting answers.docx
The following support materials can be found within the 
Skill 9 pdf portfolio.
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In order to make any use of this data, we need to analyse it for patterns. A pattern exists when 
there is something common to more than one feature of the data, which is not contradicted. 
So, for example, we can see that both John and Jeremy achieved A* in GCSE history, but we 
cannot say that ‘All the boys achieved A* in GCSE History’, because this is contradicted by the 
data for Jeremy. We can, however, say ‘Only boys achieved A* in GCSE History’ – this is a pattern 
that can be observed in this data.


Task: Which of the following are accurate statements of patterns that can be seen in this data?


A.	P eople called Jeremy like Henry VIII


B.	P eople who favour Martin Luther King have Pol Pot as their least favourite character.


C.	G irls favour Alexander the Great as a historical character.


D.	B oys’ least favourite historical character is Pol Pot


E.	P eople who got an A*in GCSE History favour Martin Luther King as a historical character.


It is not always easy to spot patterns in data, but it is a useful way of drawing information 
from a specific set of data that can be used to make further predictions or general claims. For 
example, consider the data below based on the favourite historical character of some students 
in a 6th form History class:


	 Name of student	 Gender	 GCSE History	 Favourite Historical	 Least favourite 	
			   grade achieved	 character	 historical character


	 John	M ale	A *	M artin Luther King	P ol Pot


	C laire	F emale	A	A  lexander the Great	 Julius Caesar


	 Sarah 	F emale	B	A  lexander the Great	O liver Cromwell


	 Jeremy 	M ale	C	H  enry VIII	O liver Cromwell


	H arris	M ale	A *	M artin Luther King	P ol Pot


RECOGNISING PATTERNS


Only  of these statements accurately identify a pattern that can be seen in this data. 


•	 Two of the statements (A and F) are not patterns at all because they are only based on one 
instance – to be a pattern we need to see it occur more than once. 


•	 One of the statements (D) is not a pattern either, because it is contradicted by the fact that 
Jeremy gave Oliver Cromwell as his least favourite.


•	 B, C and E all identify patterns that can be seen in this data. 


Puzzles which make use of patterns are a good way to practice working your brain in this way:


9.07 Puzzle printable worksheet.doc


9.08 Puzzle Solution.ppt


The following support materials can be found within the 
Skill 9 pdf portfolio.
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Some puzzles give a set number of clues, and require you to match up different variables. For 
example:


Fran, Geoff, Holly and Josh have ordered pizza, but they all prefer different toppings: one likes 
Pepperoni, one will only eat a Margherita, one loves Ham and Pineapple and one is a big fan of 
Meat Feast (this is not in any particular order). 


Use the information provided below to identify which person has ordered which pizza:


1.	B oth Josh and the Pepperoni eater are in the same class as the person who likes Ham and 
Pineapple at school.


2.	H olly has never met Geoff.


3.	T he Pepperoni eater has been working with Fran to buy a surprise Birthday present for 
Holly.


4.	H olly and Geoff were not there when the margherita lover ate a 14” deep pan all to 
themselves.


The best way of solving a problem like this is by eliminating as you go along, which can lead 
to some very muddled thoughts. This is where a matrix comes in very useful, which gives you 
a framework to organize the process of elimination as you work through the clues. You put a 
cross in the section as you eliminate it. So, the first clue tells us that Josh is not the pepperoni 
or the ham and pineapple eater, so a cross has been placed in the sections where those 
variables meet. 


	 Pepperoni	 Margherita	 Ham and Pineapple	 Meat Feast


  Fran				  


 Geoff 				  


 Holly				  


 Josh	 X	 X	


Task: Complete the matrix by using the remaining clues and putting crosses next to the 
matches you eliminate and ticks next to those you find matches for. 


Show answers:


PROBLEM SOLVING USING MATRICES
These practice activities are in order of difficulty, from easiest to most difficult:


9.09 How to use a matrix to solve a problem.ppt


9.10 The Colours Election printable worksheet.doc


9.11 The Colours Election - Solution.doc


9.12 Track & Field printable worksheet.doc


9.13 Track and Field Solution.ppt


9.14 Ten Teacher Teaser Task printable worksheet.doc


9.15 The Ten Teacher Teaser Task Solution.ppt


The following support materials can be found within the 
Skill 9 pdf portfolio.
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DRAWING CONCLUSIONS FROM DATA


When we present an argument, we have learned how important it is to make sure that the 
conclusion is well supported by relevant reasoning, without making any assumptions, flaws 
or irrelevant appeals. In the same way, when we use patterns in data to reach conclusions, we 
should avoid assumptions and flaws. Let’s consider the data we used earlier, about favourite 
historical characters:


	 Name of student	 Gender	 GCSE History	 Favourite Historical	 Least favourite 	
			   grade achieved	 character	 historical character


	 John	M ale	A *	M artin Luther King	P ol Pot


	C laire	F emale	A	A  lexander the Great	 Julius Caesar


	 Sarah 	F emale	B	A  lexander the Great	O liver Cromwell


	 Jeremy 	M ale	C	H  enry VIII	O liver Cromwell


	H arris	M ale	A *	M artin Luther King	P ol Pot


We established that three valid patterns were:


•	 People who favour Martin Luther King have Pol Pot as their least favourite character.


•	 Girls favour Alexander the Great as a historical character.


•	 People who got an A*in GCSE History favour Martin Luther King as a historical character.


Task: Which of the following conclusions could be accurately drawn from this information?


A.  Students who like Martin Luther King are more likely to get an A* in GCSE History


B. A new female student joining the class will favour Alexander the Great


C. Alexander the Great is more popular among history students than Pol Pot.


A cannot be drawn, because there is no way of knowing whether they favoured Martin Luther 
King before or after achieving their A* in GCSE History.
B cannot be drawn, because we cannot assume that teh two girls in this samples are 


representative of all female history students, and also because the new student may have an 
A* in History so even if we accept this logic, she may well favour Martin Luther King.
C could be drawn, as long as we accept that this group is a representative sample. 


As we have seen, data can come in a variety of forms. So, when you are presented with 
numerical data and you are asked to reach a conclusion, the trick is to use thinking and 
reasoning skills systematically rather than to think of it as a mathematical problem. 


Here are some practice exercises to work through:


9.16 Euro 2004 printable worksheet.doc


9.17 The Colours Election - Solution.doc


This exercise is more challenging, but is good practice:


9.18 Double Trouble printable worksheet.docx


9.19 Double Trouble answers.docx


The following support materials can be found within the 
Skill 9 pdf portfolio.
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Jigsaw Exercise

In the box below are three arguments. One is about school uniform, another is about vegetarianism and the third is about reducing the voting age to 16. The problem is that they are all mixed up.

School uniform leads to better behaviour by students and reduces the amount of disruption in lessons. You can get a job and have to pay taxes to the government. Eating a varied range of cereals, fruits, nuts and vegetables is a delicious and healthy way of getting all the vitamins, minerals, fibre and protein your body needs. Students who wear school uniform perform better in school. Meat-eating is risky as it is linked to a range of serious illnesses like e-coli and salmonella. Therefore the voting age should be reduced to 16. In schools with no uniform students can become so focused on what they and others are wearing that it distracts from their learning. You can get married and have children when you are 16 and this is a big responsibility which requires maturity. So the world would be a better place if we all became vegetarians. The time they spend choosing an outfit would be better spent studying. Sixteen year olds in society today are more mature than they ever have been in the past. Eating meat means that animals like cows, sheep, pigs and chickens are being kept in nasty conditions and cruelly killed. So, schools should enforce a uniform policy.


Task


1. Highlight the sentences from each argument using three different colours.


2. Write out the three arguments on the attached sheet, putting the sentences in order so they read clearly with reasons and a conclusion.


3. Produce an argument map for each of your three arguments.


School Uniform


__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Vegetarianism


__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Voting Age


__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________










PAGE  

Skill 9: Information processing and problem solving




[image: image1.wmf] Thinking and Reasoning Skills



Jigsaw Exercise - Answers

School uniform


(R1)Students who wear school uniform perform better in school. (R2) In schools with no uniform students can become so focused on what they and others are wearing that it distracts from their learning. (R3)School uniform leads to better behaviour by students and reduces the amount of disruption in lessons. (R4)The time they spend choosing an outfit would be better spent studying.


(C) So, schools should enforce a uniform policy.


Vegetarianism


(R1)Eating a varied range of cereals, fruits, nuts and vegetables is a delicious and healthy way of getting all the vitamins, minerals, fibre and protein your body needs. (R2)Meat-eating is risky as it is linked to a range of serious illnesses like e-coli and salmonella. (R3) Eating meat means that animals like cows, sheep, pigs and chickens are being kept in nasty conditions and cruelly killed. 


(C)So the world would be a better place if we all became vegetarians.


Voting age


(R1)You can get married and have children when you are 16 and this is a big responsibility which requires maturity. (R2)Sixteen year olds in society today are more mature than they ever have been in the past. (Example)You can get a job and have to pay taxes to the government. 


(C)Therefore the voting age should be reduced to 16. 
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GCSE Results


		Subject




		Entries

		A*

		A

		B

		C

		D

		E

		F

		G

		U

		X

		A*-C%

		A*-G%



		Art & Design

		90

		5

		17

		27

		27

		5

		3

		4

		1

		0

		1

		84.4

		98.9



		Business Studies

		114

		3

		10

		22

		41

		23

		7

		6

		2

		0

		0

		66.7

		100.0



		Dance

		19

		1

		2

		1

		4

		4

		4

		2

		1

		0

		0

		42.1

		100.0



		D&T Graphics

		61

		1

		9

		11

		13

		19

		6

		2

		0

		0

		0

		55.7

		100.0



		D&T Resistant Materials

		37

		0

		2

		4

		10

		10

		5

		5

		1

		0

		0

		43.2

		100.0



		Drama

		79

		7

		15

		27

		14

		7

		6

		1

		0

		0

		2

		79.7

		97.5



		D&T Textiles

		41

		6

		13

		11

		7

		2

		0

		1

		0

		1

		0

		90.2

		97.6



		D&T Food

		97

		8

		25

		16

		23

		14

		11

		0

		0

		0

		0

		74.2

		100.0



		English Language & Literature

		292

		7

		37

		67

		95

		70

		19

		2

		0

		0

		0

		68.9

		100.0



		French

		169

		8

		15

		41

		51

		39

		11

		3

		0

		1

		0

		68.0

		99.4



		Geography

		97

		17

		20

		18

		17

		10

		5

		5

		2

		3

		0

		74.2

		96.9



		German

		51

		6

		3

		5

		13

		11

		6

		2

		1

		0

		4

		52.9

		92.2



		Health & Social Care

		36

		0

		6

		4

		4

		2

		7

		8

		3

		0

		2

		38.9

		94.4



		History

		131

		37

		38

		25

		14

		9

		2

		4

		2

		0

		0

		87.0

		100.0



		Information Technology

		113

		2

		19

		21

		27

		15

		13

		5

		8

		3

		0

		61.1

		97.3



		Mathematics

		293

		38

		38

		62

		55

		54

		28

		12

		3

		1

		2

		65.9

		98.9



		Music

		21

		0

		3

		7

		3

		5

		3

		0

		0

		0

		0

		61.9

		100.0



		Religious Studies

		285

		19

		83

		57

		55

		31

		21

		12

		4

		2

		1

		75.1

		98.9



		Science: Additional

		264

		32

		35

		60

		62

		47

		22

		6

		0

		0

		0

		71.6

		100.0



		Spanish

		55

		2

		0

		10

		10

		19

		5

		3

		0

		0

		6

		40.0

		89.1



		Sport/PE Studies

		83

		5

		17

		20

		16

		17

		7

		1

		0

		0

		0

		69.9

		100.0



		TOTALS

		2428

		204

		407

		516

		561

		413

		191

		84

		28

		11

		18

		 

		 



		CUMULATIVE PERCENTAGES

		 

		8.4

		25.2

		46.4

		69.5

		86.5

		94.4

		97.9

		99.0

		99.5

		100

		 

		 





X =Students who were entered for the exam but didn’t take it.


Task:
The table shows the GCSE exam results obtained in each subject by students at Moorwest School. 


Study the data in the table and answer the questions below.


1. How many subjects obtained 100% A*-G grades?


2. Which subject gained the highest A*-C grade %?


3. Which subject gained the greatest proportion of A*s?


4. Which of the 3 foreign languages subjects gained the best results?


5. What % of all results was below C grade?

6. How many subjects had more students below grade C than gained A*-C grades?


7. Which subject had the most students taking the exam?


8. In how many subjects was A the most common grade?

© OCR 2009
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Results Data Answers




100% A*-G Grades

- Business Studies < English

- Dance - History

« D&T Graphics « Music

- D&T Resistant - Science
Materials - PE

- D&T Food

Answer - 10 Subjects

RECOGNISING ACHIEVEMENT




Highest A*-C Grade %
«+90.2% is the highest %

Answer — D&T Textiles

RECOGNISING ACHIEVEMENT




Greatest Proportion of A*s

- Maths has the greatest number (38)

- Geography has a high proportion (17 /
97)

- But the highest proportion (nearly 30%)

RECOGNISING ACHIEVEMENT




Best Results in MFL
- Spanish — 40% A*-C, 89.1% A*-G
«German — 52.9% A*-C, 92.2% A*-G
- SO, with 68% A*-C & 99.4% A*-G

Answer - French

RECOGNISING ACHIEVEMENT




% Of All Results Below C

- Cumulative % of A*-C grades = 69.5%
- S0, % of grades below that = 100 — 69.5

Answer - 30.5%

RECOGNISING ACHIEVEMENT




More Below C Grade

- Subjects with less than 50% A*-C grades
- Dance

- D&T Resistant Materials

- Health & Social Care

- Spanish

Answer - 4 Subjects

RECOGNISING ACHIEVEMENT




Most Students Taking Exam
- Maths had 293 entries
- But 2 students were given grade X
- Which means they didn't take the exam
- So only 291 students took the Maths
exam
- One fewer than ....

Answer - English

RECOGNISING ACHIEVEMENT




A The Most Common Grade
- D&T Textiles
- D&T Food
- Geography
- History
- Religious Studies

Answer - 5 Subjects

RECOGNISING ACHIEVEMENT
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For and against

Evidence relating to alcohol consumption in the UK appears below:




Complete the table below by putting the letter for each piece of evidence in the correct column:


		Evidence which supports the claim that Alcohol should be banned.

		Evidence which supports the claim that there should be better education about the dangers of alcohol.

		Evidence which would challenge either of these claims

		Evidence which is irrelevant to either of these claims.



		

		

		

		





In England in 2008, there were 6,769 deaths directly related to alcohol. An increase of 24 per cent from 2001.



In England, 69 per cent of men and 55 per cent of women (aged 16 and over) said that they enjoy drinking alcohol.



There has been an increase from 54 per cent in 1997 to 75 per cent in 2009 in the percentage of people in Great Britain who had heard of daily drinking limits



Total alcohol consumption has decreased by 39% from 733 millilitres of alcohol per person per week in 2001/02 to 446 ml per person per week in 2009.



It is estimated that the cost of alcohol-related harm to the NHS in England is £2.7 billion in 2006/07 prices.



In 2007, 33% of men and 16% of women (24% of adults) were classified as hazardous drinkers.



In 2007, 17% of school age pupils thought that it was OK to get drunk once a week.



 43% of women knew what units were but did not know the recommended limits.



The cost of alcohol-related illness to the NHS is around 2.7 million each year. 



65% of adults admit that they know the dangers of alcohol but this has no effect on the amount they drink. 
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For and against

Evidence relating to alcohol consumption in the UK appears below:




Complete the table below by putting the letter for each piece of evidence in the correct column:


		Evidence which supports the claim that Alcohol should be banned.

		Evidence which supports the claim that there should be better education about the dangers of alcohol.

		Evidence which would challenge either of these claims

		Evidence which is irrelevant to either of these claims.



		I


F


A




		H


I


G


F


A

		J


D


C




		B





In England in 2008, there were 6,769 deaths directly related to alcohol. An increase of 24 per cent from 2001.



In England, 69 per cent of men and 55 per cent of women (aged 16 and over) said that they enjoy drinking alcohol.



There has been an increase from 54 per cent in 1997 to 75 per cent in 2009 in the percentage of people in Great Britain who had heard of daily drinking limits



Total alcohol consumption has decreased by 39% from 733 millilitres of alcohol per person per week in 2001/02 to 446 ml per person per week in 2009.



It is estimated that the cost of alcohol-related harm to the NHS in England is £2.7 billion in 2006/07 prices.



In 2007, 33% of men and 16% of women (24% of adults) were classified as hazardous drinkers.



In 2007, 17% of school age pupils thought that it was OK to get drunk once a week.



 43% of women knew what units were but did not know the recommended limits.



The cost of alcohol-related illness to the NHS is around 2.7 million each year. 



65% of adults admit that they know the dangers of alcohol but this has no effect on the amount they drink. 
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De-code the Puzzle

Clues


· The word ‘you’ appears three times.


· The word ‘puzzle’ appears in the sentence.


10,6,8,5   13,10,2   9,14,15,5   11,10,6,5   7,9,17,21   13,10,2   8,14,6   16,10,15,5   10,6   7,10   14   16,10,20,5   11,17,12,12,17,8,2,4,7   1,2,3,3,4,5   22,9,17,8,9   22,17,4,4   7,14,19,5   13,10,2   4,10,6,18,5,20


Solution


1=     2=     3=     4=     5=     6=     7=     8=     9=     10=     11=     12=     13=   


14=     15=     16=     17=     18=     19=     20=     21=     22= 


_ _ _ _   _ _ _   _ _ _ _   _ _ _ _   _ _ _ _   _ _ _


_ _ _    _ _ _ _   _ _   _ _   _   _ _ _ _   _ _ _ _ _ _ _ _ ​_


_ _ _ _ ​​_ _ ​  _ _ _ _ _   _ _ _ _   _ _ _ _   _ _ _


_ _ _ _ _ _
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Puzzle Solution




De-Code The Message Below

e S I3 02 914155 11,1065
e 2 3 002 8 146 1610155106
P ale L O O S R 20121 7.8.2,4. 7
e il Be v 22 91789 221744 714195
@R 0 6. 13/5.20

Clues

- The word 'you' appears three times.
- The word '‘puzzle’appears in the sentence.

RECOGNISING ACHIEVEMENT




Solution
1=P 2=U 3=7 4=L 5=F 6=N 7=T 8=C
9=H 10=0 11=D 12=F 13=Y 14=A
15=V 16=M 17=l 18=G 19=K 20=R
21=S 22=W
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How to use a Matrix to
solve a problem




John, Mike, Naomi and Leanne all play different sports. Figure
out who plays what.

1. The boy doing boxing lives next door to the girl doing
dancing.

2. The dancer was practicing at Leanne’s.

3. The person doing rugby is in the same class as the boys
doing soccer and boxing.

4. John lives next door to the boxer.

Soccer Dancing





Clue 1

1. The boy doing boxing lives next door

to the girl doing dancing.

Soccer

Boxing

Dancing

X

X

ssssssssssssssssssss





Clue 2

2. The dancer was practicing at Leanne’s.

Soccer

Dancing

X

ssssssssssssssssssss

X
Y

X




Clue 3

3. The person doing rugby is in the same
class as the boys doing soccer and boxing.

Soccer

Boxing

Dancing

X

ssssssssssssssssssss

X
Y
X




Clue 4

4. John lives next door to the boxer.

Soccer Boxing Dancing

Y X X
X
Y

X Y X

ssssssssssssssssssss
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There were 7 candidates in the Colours election. The Political reporters were given confused information about the result. Each sent a report to his or her newspaper in which one statement was correct and the other was incorrect.



[image: image1]

Can you work out the correct election result?

Report A



Green was third and Black was fourth.



Report B



Brown was last and Scarlett was first.



Report C



White was first and Mustard was second.



Report D



Peacock was fifth and Mustard was sixth.



Report E



Black beat Peacock and Scarlett was second.



Report F



White was third and Mustard was fifth.



Report G



Black was second and Scarlett was sixth.
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Solution


The result of the Colours Election was:


First: Green


Second: Mustard


Third: White


Fourth: Black


Fifth: Peacock


Sixth: Scarlett


Seventh: Brown


It is possible to get the solution by trial-and-error but it is better to use a method. Try Report A. Assume Green was third and therefore in Report F White could not be third so that Mustard was fifth. However, in Report D Peacock could not be fifth nor could Mustard be sixth. Both parts cannot be incorrect. In Report A, the other part must have been correct; that is, that Black was fourth. Therefore, in G Black was not second and Scarlett must have been sixth; in B Scarlett was not first and Brown must have been last (seventh); in E Scarlett was not second and Black must have beaten Peacock, meaning Peacock must have been fifth; in F Mustard was not fifth and therefore White was third; in C White was not first and therefore Mustard was second. This leaves Green in first place.
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Track & Field Matrix Puzzle

Meriden is a very successful athletics club, which boasts 6 members who have competed at international level. They are Talia, Esme, Jason, Kwame, Sacha and Marcus. Their events are the 100 metres, the 1500 metres, the high jump, the long jump, the javelin and the discus.


From the clues given below, can you match the athletes with their events?


1. The 2 throwing events were done by men.


2. The 2 runners are married to each other.


3. Talia joined Meriden as a runner but then changed her event to the one in which she gained great success.


4. Esme has known the 100 metres runner for some time-they went to the same girls’ school.


5. Talia’s best performance is less than one third the distance that Esme has jumped, but they are both great athletes.


6. Jason used to travel to meetings with Kwame until the latter’s marriage to the other runner. Now Jason shares transport with the javelin thrower. 

CLUE 1


		

		Marcus

		Sacha

		Kwame

		Jason

		Esme

		Talia



		100 metres

		

		

		

		

		

		



		High jump

		

		

		

		

		

		



		Long jump

		

		

		

		

		

		



		Javelin

		

		

		

		

		

		



		Discus

		

		

		

		

		

		



		1500 metres

		

		

		

		

		

		





CLUE 2


		

		Marcus

		Sacha

		Kwame

		Jason

		Esme

		Talia



		100 metres

		

		

		

		

		

		



		High jump

		

		

		

		

		

		



		Long jump

		

		

		

		

		

		



		Javelin

		

		

		

		

		

		



		Discus

		

		

		

		

		

		



		1500 metres

		

		

		

		

		

		





CLUE 3

		

		Marcus

		Sacha

		Kwame

		Jason

		Esme

		Talia



		100 metres

		

		

		

		

		

		



		High jump

		

		

		

		

		

		



		Long jump

		

		

		

		

		

		



		Javelin

		

		

		

		

		

		



		Discus

		

		

		

		

		

		



		1500 metres

		

		

		

		

		

		





CLUE 4

		

		Marcus

		Sacha

		Kwame

		Jason

		Esme

		Talia



		100 metres

		

		

		

		

		

		



		High jump

		

		

		

		

		

		



		Long jump

		

		

		

		

		

		



		Javelin

		

		

		

		

		

		



		Discus

		

		

		

		

		

		



		1500 metres

		

		

		

		

		

		





CLUE 5

		

		Marcus

		Sacha

		Kwame

		Jason

		Esme

		Talia



		100 metres

		

		

		

		

		

		



		High jump

		

		

		

		

		

		



		Long jump

		

		

		

		

		

		



		Javelin

		

		

		

		

		

		



		Discus

		

		

		

		

		

		



		1500 metres

		

		

		

		

		

		





CLUE 6

		

		Marcus

		Sacha

		Kwame

		Jason

		Esme

		Talia



		100 metres

		

		

		

		

		

		



		High jump

		

		

		

		

		

		



		Long jump

		

		

		

		

		

		



		Javelin

		

		

		

		

		

		



		Discus

		

		

		

		

		

		



		1500 metres
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Matrix Puzzle

Track & Field

OCR"




The facts

Six members: The six events:
- Talia - 100 metres

- Esme - 1500 metres
- Jason - High jump

- Kwame - Long jump

- Sacha - Javelin

- Marcus - The discus

ssssssssssssssssssss




The Clues

- The 2 throwing events were done by men.

- The 2 runners are married to each other.

- Talia joined Meriden as a runner but then changed her event to
the one in which she gained great success.

- Esme has known the 100 metres runner for some time — they
went to the same girls'school.

- Talia's best performance is less than one third the distance that
Esme has jumped but they are both great athletes.

- Jason used to travel to meetings with Kwame until the latter’s
marriage to the other runner. Now Jason shares transport with
the javelin thrower.

ssssssssssssssssssss




Clue 1

Marcus

100
metres

High jump

Long jump

Javelin

Discus

1500
metres

sssssssssssssssssss





Clue 2

100
metres

Marcus

Sacha

Kwame

Jason

Esme

Talia

High jump

Long jump

Javelin

Discus

1500
metres

RECOGNISING ACHIEVEMENT





Clue 3

Marcus

Sacha

Kwame

Jason

Esme

100
metres

High jump

Long jump

Javelin

Discus

1500
metres

uuuuuuuuuuuuuuuuuuu





Clue 4

Marcus | Sacha Kwame |Jason Esme Talia
100 v X X
metres
High jump X X X X
Long jump X X X X
Javelin
Discus
1500
metres

ssssssssssssssssssss




Clue5

Marcus | Sacha Kwame |Jason Esme Talia
100 v X X
metres
High jump X X X X X
Long jump X X X X v
Javelin
Discus X X
1500 X X
metres

RECOGNISING ACHIEVEMENT




Clue 6

Marcus
100 X

metres
High jump X

Long jump X

Javelin v
Discus X
1500 X
metres

RECOGNISING ACHIEVEMENT

Sacha

Kwame

Jason

Esme

Talia








Thinking and Reasoning Skills[image: image1.wmf]



The Ten Teacher Teaser Task

Denewood Comprehensive School has set up a new committee of ten teachers, all of whom teach a different subject.


In alphabetical order, the teachers are: Mrs Armitage, Mr English, Miss French, Miss Grant, Ms Mazurek, Mr Morgan, Mr Power, Mrs Randal, Mr Schofield and Miss Thomas.


The subjects that they teach are, in no particular order: Mathematics, English, French, Technology, Science, Religious Education, Physical Education, Art, Music and German.

Your Task


Read the clues below and then work out which subject each teacher teaches.


The Clues


1.
No teacher is involved with a subject that has the same initial letter as his or her own name.


2.
None of the three language-based subjects is taught by a woman.


3.
Of the two teachers whose surnames are also the names of subjects, only one teaches one of those two subjects.


4.
Mr Schofield, Mrs Randal and Miss Grant are in their first year of teaching.


5.
Art is now taught by somebody who used to teach Physical Education up until five years ago.


6.
Mr Power and Miss Thomas are particularly friendly with the Science teacher and the Music teacher but they are on less friendly terms with the teacher of Mathematics.


7.
Miss Thomas gives a lift to school to the teachers of Religious Education and Physical Education.


8.
Two teachers travel to school regularly by bus – Mr Schofield and Miss Grant.


9.
Leaving aside music, none of the subjects not yet allocated was taught by a teacher the initial letter of whose surname was in the same half of the alphabet as the initial letter of the subject.


10.
The most experienced teacher is the English teacher. He has been giving general advice to the Music teacher who is in her first year of teaching.


11.
The man who teaches Religious Education shares an initial letter with the teacher of Physical Education. He also has the same number of letters in his name as the teacher of Science.


Use the matrix to work out your answer. If you carefully add the information from the clues you should be able to solve the puzzle.

		

		Maths

		English

		French

		Tech

		Science

		RE

		PE

		Art

		Music

		German



		Mrs Armitage

		

		

		

		

		

		

		

		

		

		



		Mr English

		

		

		

		

		

		

		

		

		

		



		Miss French

		

		

		

		

		

		

		

		

		

		



		Miss Grant

		

		

		

		

		

		

		

		

		

		



		Ms Mazurek

		

		

		

		

		

		

		

		

		

		



		Mr Morgan

		

		

		

		

		

		

		

		

		

		



		Mr Power

		

		

		

		

		

		

		

		

		

		



		Mrs Randal

		

		

		

		

		

		

		

		

		

		



		Mr Schofield

		

		

		

		

		

		

		

		

		

		



		Miss Thomas
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Ten Teacher Teaser Task




Mrs Armitage
Mr English
Miss French
Miss Grant
Ms Mazurek
Mr Morgan
Mr Power
Mrs Randal
Mr Schofield
O Miss Thomas

*©.OON.O‘.U“.-'>.U°!\).—‘

RECOGNISING ACHIEVEMENT

Puzzle

1
2
3
4
5
6.
/
8
g
1

Mathematics
English

French

Technology
Science

Religious Education
Physical Education
Art

Music

0. German




ssssssssssssssssssss




ssssssssssssssssssss




ssssssssssssssssssss




n
=

x

ssssssssssssssssssss




n
A

XXX XXX X|=<| X

ssssssssssssssssssss




Clue 5 (using clue 4)

RECOGNISING ACHIEVEMENT




-W Eng |Fr |Tec |Sc |RE |PE |At |Mu |Ger

Mrs R

X

X

!

X

X | X
XX |X|I<]| X
x
x
x
x
x x
x
XX |X|X]| X

b
x
X | X

Mr S

Miss T
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'r|
s

g
=5

XX | XXX X[ XX [<| X
(=<DK D[ D[ D[ D[ XX [ XXX | X

ssssssssssssssssssss




Clue 8 (using clue 7)
v

X
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Clue 9

n
=

=
=t

ssssssssssssssssssss

XX | XXX | XX | X|<| X

(=<DK DD [ DX | >X | XX [ X [ X | X





Clue 10 (using clue 4)
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Clue 11
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Euro 2004

In the group stages of the Euro 2004 football tournament, teams were put in groups of 4 where each team played each other, making 6 games in total. 


The first 2 teams in each group after this stage went through to the quarter-finals. 


Teams were awarded 3 points for a win, 1 for a draw and 0 for losing.


After 4 matches in group 1, the situation was as follows:


		Team

		Played

		Points

		Won

		Drawn

		Lost

		Goals for

		Goals against



		Greece

		2

		4

		

		

		

		3

		2



		Spain

		2

		4

		

		

		

		2

		1



		Portugal

		2

		3

		

		

		

		3

		2



		Russia

		2

		0

		

		

		

		0

		3





The remaining 2 games were: 


· Spain versus Portugal 


· Greece versus Russia


TASKS


a) Enter the missing data from the table (games won, drawn and lost for each team).

b) Enter below the results of each of the four games played so far.





Greece     ___     Portugal     ___





Russia      ​___     Spain         ___





Portugal   ___     Russia        ___





Greece     ___     Spain         ___



c) Which teams can still qualify for the quarter finals?

d) What results are necessary in the final two matches for each possible pair of teams to go through?


(Note: In the event of a draw on points between 2 teams, the results of the match between those 2 teams will decide who goes through; if this was a draw, the difference between goals scored and goals conceded decides and, if this is equal, the team with the most goals scored will go through. If all else fails, qualification will be decided by drawing of lots.)
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Euro 2004 - Solution

a) 
Greece and Spain have 4 points: this could only be achieved by one 


win and one draw. Portugal has 3 points - only a win and a loss would give this. Russia has lost both their games. These results are shown in the table.


		Team

		Played

		Points

		Won

		Drawn

		Lost

		Goals for

		Goals against



		Greece

		2

		4

		1

		1

		0

		3

		2



		Spain

		2

		4

		1

		1

		0

		2

		1



		Portugal

		2

		3

		1

		0

		1

		3

		2



		Russia

		2

		0

		0

		0

		2

		0

		3





b) 
Russia has lost to both Spain and Portugal (they have yet to play Greece). Spain must have drawn with Greece (only one match was drawn). Greece must have beaten Portugal (this is the only game not accounted for).


Russia lost one game 1-0 and the other 2-0 (the only way of making 3 goals against them). They could not have lost 2-0 to Spain as Spain would have lost their other game (their total is 2 for and 1 against). Therefore Russia lost 2-0 to Portugal and 1-0 to Spain. We can now work out all the results and scores:


Greece   
2 
Portugal 
1


Russia    
0 
Spain 
1


Portugal 
2 
Russia 
0


Greece   
1 
Spain 
1


c) 
There are 9 possibilities for the remaining 2 games (either team can win, or the game can be drawn). Russia cannot finish in the first 2, but the 3 other teams can. 


d)
The situation can be analysed backwards (e.g. if Greece win or draw they are through, as Spain are playing Portugal and both cannot get 3 points). The full analysis is given in the table (GbR means Greece beat Russia, etc).


		

		1

		2

		3

		4

		5

		6

		7

		8

		9



		

		SbP

		SbP

		SbP

		SdP

		SdP

		SdP

		PbS

		PbS

		PbS



		

		GbR

		GdR

		RbG

		GbR

		GdR

		RbG

		GbR

		GdR

		RbG



		Greece (points)

		7

		5

		4

		7

		5

		4

		7

		5

		4



		Spain (points)

		7

		7

		7

		5

		5

		5

		4

		4

		4



		Portugal (points)

		3

		3

		3

		4

		4

		4

		6

		6

		6



		Russia (points)

		0

		1

		3

		0

		1

		3

		0

		1

		3



		Qualifying Teams

		G S

		G S

		G S

		G S

		G S

		G S

		G P

		G P

		P*





The result is clear in all but 2 columns. In column 6, Greece and Portugal finish level on points but Greece qualify as they beat Portugal.


In column 9, Greece and Spain finish equal and they drew their game. The scores of the 2 games will determine who goes through on goal difference, goals scored or drawing of lots.


Can you determine which scores will lead to which outcome? The actual result was column 9 (Spain 0 Portugal 1, Russia 2 Greece 1), Greece went through with Portugal because Greece had scored more goals than Spain.


What would have had to happen for Greece to be knocked out?
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Double trouble

John and Edward, intend to run a 15 mile marathon for charity, but they cannot run without a regular intake of energy gel. They each need one energy gel for every mile they run. They can each carry up to 10 energy gels in a specially designed sparkly belt. It is 15 miles from the start to the first energy stop, where they can refill their belts. Their plan is for John to run part of the way with Edward and hand over any spare energy gels, then run back to the start/finish line and wait for Edward to finish. This will enable Edward (who is more competitive and wants to run as far and as fast as he can) to carry on at speed and complete the marathon in a respectable time.  

However, they are not sure at what point John should turn back and hand over his energy gels to Edward so that he can run as far as possible and so that John has enough energy gel to run back to the starting line. 


They ask their friends for advice.

(a) Their first friend, Louis Walsh, recommends that John and Edward both run 4 miles together towards the first energy stop. John then keeps enough gels to run back to the starting line and hands over the remaining energy gels to Edward.


How many miles short of the first energy stop will Edward be when he runs out of energy gels if they follow this advice?


1 mile

2 miles

3 miles

4 miles


(b) Their second friend, Cheryl Cole, suggests that they run 1 mile together. John then keeps enough energy gel to run back to the start line and hand over what is left to Edward.


How many miles short of the first energy stop will Edward be when he runs out of energy gels if they follow this advice?


1 mile

2 miles

3 miles

4 miles


(c) Their other friend, Simon Cowell, recommends that they run 5 miles together and that John hands over 5 energy gels to Edward, enabling Edward to run for another 10 miles to the first energy refill stop. 


Explain one problem with this advice


.......................................................................................................................................

.......................................................................................................................................

(d) What is the furthest that Edward can run while allowing John to have enough energy gel to run back to the start?


12 miles

13 miles

14 miles

15 miles
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Double trouble

John and Edward, intend to run a 15 mile marathon for charity, but they cannot run without a regular intake of energy gel. They each need one energy gel for every mile they run. They can each carry up to 10 energy gels in a specially designed sparkly belt. It is 15 miles from the start to the first energy stop, where they can refill their belts. Their plan is for John to run part of the way with Edward and hand over any spare energy gels, then run back to the start/finish line and wait for Edward to finish. This will enable Edward (who is more competitive and wants to run as far and as fast as he can) to carry on at speed and complete the marathon in a respectable time.  

However, they are not sure at what point John should turn back and hand over his energy gels to Edward so that he can run as far as possible and so that John has enough energy gel to run back to the starting line. 


They ask their friends for advice.

(a) Their first friend, Louis Walsh, recommends that John and Edward both run 4 miles together towards the first energy stop. John then keeps enough gels to run back to the starting line and hands over the remaining energy gels to Edward.


How many miles short of the first energy stop will Edward be when he runs out of energy gels if they follow this advice?


3 miles: his 6 remaining energy gels plus the 4 he has already run and the 2 given to him by John will enable him to run 12 miles, which is 3 miles short of the energy stop.

(b) Their second friend, Cheryl Cole, suggests that they run 1 mile together. John then keeps enough energy gel to run back to the start line and hand over what is left to Edward.


How many miles short of the first energy stop will Edward be when he runs out of energy gels if they follow this advice?


4 miles: After 1 mile Edward only has space in his sparkly belt for 1 of John’s spare energy gels

(c) Their other friend, Simon Cowell, recommends that they run 5 miles together and that John hands over 5 energy gels to Edward, enabling Edward to run for another 10 miles to the first energy refill stop. 


Explain one problem with this advice


John has used 5 gels running the first 5 miles, so if he hands over 5 to Edward he leaves himself with none to run back to the starting line. 

(d) What is the furthest that Edward can run while allowing John to have enough energy gel to run back to the start?


12 miles

13 miles

14 miles

15 miles


Get a new belt boys!
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