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How to use this book



Introduction


This book has been written to help you discover all about Non-Verbal Reasoning. It may be a subject you have never heard of, but that’s nothing to worry about. The questions all involve skills you will have come across in Maths, just in a different way.


You will learn about:





•  different kinds of questions you may see



•  simple ways to solve the problems



•  how to tackle difficult questions



•  experts’ tips on timing.





Use the book in the best way to help you learn. Work through the pages with a friend or parent or on your own, then try the questions and talk about them afterwards. Each skill or type of question takes up two pages so you can learn something new in half an hour. You are more likely to remember the skills and enjoy learning them in short bursts rather than spending an entire afternoon when you are tired, so try setting time aside after school two or three days a week. You may be surprised how quickly you learn.


Pre-Tests and the 11+ entrance exams


The Galore Park 11+ series is designed for Pre-Tests and 11+ entrance exams for admission into independent schools. These exams are often the same as those set by local grammar schools, too. There are now several different kinds of Non-Verbal Reasoning tests and it is likely that if you are applying to more than one school, you will encounter more than one type of test. These include:





•  Pre-Tests delivered on-screen



•  11+ entrance exams in different formats from GL (Granada Learning) and CEM (Centre for Evaluation and Monitoring)



•  11+ entrance exams created specifically for particular independent schools.





Tests are designed to vary from year to year. This means it is very difficult to predict the questions and structure that will come up, making the tests harder to revise for. However, it’s worth remembering that a great many of the questions require similar skills, and it is these skills that are introduced and practised throughout this Study and Revision Guide.


To give you the best chance of success in these assessments, Galore Park has worked with 11+ tutors, independent school teachers, test writers and specialist authors to create this Study and Revision Guide. The book covers the main types of questions now typically occurring and offers practice to increase your speed at answering the questions required in the most challenging examinations out there.



The learning ladders


These ladders appear throughout the book to show how skills in Non-Verbal Reasoning link to the familiar areas of Maths you have learned about in school. Your ability to problem-solve will develop as you step up the ladder, bringing together all your knowledge to solve the most challenging questions by the time you reach the top.
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Working through the book


The book is divided into three parts. Part 1 outlines the basic skills in the learning ladders and introduces some of the questions you may encounter. Part 2 tells you more about the individual skills. Part 3 brings together these skills in some of the more challenging question types.


Chapters link together types of questions testing similar skills.


Chapter introductions explain how the skills link in with work you have done in Maths and provide revision tips to boost your Non-Verbal Reasoning skills.


Thinking skills and games are provided for you to practise with your friends and family to build your skills and to test everybody else’s at the same time!


Learning spreads in Chapters 2 to 6 introduce one type of skill or question across two or four pages.
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•  End-of-chapter tests give you a chance to try out the skills you have learned in a short test. These tests may include some different formats to see how you get on when tackling questions presented in slightly different ways. The test time given is for a slow test in Part 1 and an average test in Parts 2 and 3, although some of the most challenging tests you may encounter in your 11+ give you less time. Always time yourself to build up your speed.







    •  Complete your first attempt in pencil or on a separate sheet of paper and aim for the test time given.


    •  Complete the questions you don’t finish in the time (but mark down which ones they are).


    •  Go through the test again with a friend or parent and talk about the questions you found tricky.


    •  Later on, have a second attempt and aim to work through all the questions within the time to practise working at speed.








•  11+ sample test The test at the end of the book is based on a difficult test to be completed in a challenging time. A test like this could be set by an independent school. You may find some of the questions hard and may also find it difficult to complete it within the time, but don’t worry. This is a training test to build up your skills. Agree with your parents on a good time to take the test and set a timer going. Prepare for the test as if you are actually going to sit your 11+ (see ‘Test day tips’ below).







    •  Complete the test with a timer, in a quiet room. Note down how long it takes you, writing your answers in pencil.


    •  Mark the test using the answers at the back of the book.


    •  Go through the test again with a friend or parent and talk about the difficult questions.


    •  Have another go at the questions you found difficult and read the answers carefully to find out what to look for next time.


    •  If you didn’t finish the test in the given time, have another attempt before moving on to other practice tests in the Practice Papers (see ‘Continue your learning journey’ on the next page).








•  Answers to all the tests in this book can be found in the cut-out section beginning on page 111. Try not to look at the answers until you have attempted the questions yourself. Each answer has a full explanation so you can understand why you might have answered incorrectly.
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Test day tips


Take time to prepare yourself the day before you go for the test: remember to take sharpened pencils, an eraser and a watch to time yourself (if you are allowed – there is usually a clock present in the exam room in most schools). Take a bottle of water in with you, if this is allowed, as this will help to keep you hydrated and improves your concentration levels. … and don’t forget to have breakfast before you go!
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For parents


This book has been written to help both you and your child prepare for both Pre-Test and 11+ entrance exams.


The book doesn’t assume that you will have any prior knowledge of Non-Verbal Reasoning tests and is designed to help you support your child with clear explanations for parents at the beginning of each chapter, which include:





•  links to familiar areas of Maths using simple diagrams



•  advice on how additional work in Maths can have a real impact on success in Non-Verbal Reasoning



•  activities and games to enjoy with your child to support them in fun ways, involving other members of the family.





The teaching content is designed so that it can be tackled in simple steps. Setting aside time when your child can concentrate fully on one or two types of question when you are there to support them can help to make the experience manageable and enjoyable.


All the answer explanations tie into the teaching given. So if, for example, the question involves scaling and angles, the answer explanation will make this clear. This approach has been followed in order to support you and your child in reviewing questions they may have found challenging and so provide ideas for patterns to look out for when practising further questions.
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For teachers and tutors


This book has been written for parents and tutors working with children preparing for both Pre-Test and 11+ entrance exams. The method of teaching is based on using familiar areas of Maths, and with a range of question types, is intended to enable children to adapt to the wide variety of formats these increasingly unpredictable tests include, with indications of timing for the most challenging tests.
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Continue your learning journey


When you have completed this Study and Revision Guide, you can carry on your learning right up until exam day with the following resources.
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The Workbooks will develop your skills with over 160 questions to practise in each book. To prepare you for the exam, these books include even more question variations that you may encounter – the more you do, the better equipped for the tests you’ll be.





•  Age 8–10: Increase your familiarity with variations in the question types.



•  Age 9–11: Experiment with further techniques to improve your accuracy.



•  Age 10–12: Develop fast response times through consistent practice.





The Practice Papers (books 1 and 2) contain four training tests and nine model exam papers, replicating the different Pre-Test and 11+ exams you may encounter. They also include realistic test timings and fully explained answers for final test preparation. These papers are designed to improve your accuracy, speed and ability to deal with variations in question format under pressure.





Part 1: What is Non-Verbal Reasoning?





1 General themes and question types


Introduction


When you first look at a set of Non-Verbal Reasoning questions, you may find it difficult to know where to start. They may not seem to relate to anything you have encountered at school, so where do you begin?


You might be surprised to find out that Non-Verbal Reasoning questions are closely linked to areas of Maths. The learning ladders below show you how these unfamiliar questions are actually testing skills you already have, just in a slightly different way. Simpler Non-Verbal Reasoning skills appear at the bottom of the ladders, working towards the more challenging skills at the top.
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This section, Part 1, explains which areas of Maths can help you break down the questions into steps that are easy to follow. It then looks at a few of the different types of questions you might find them in.


In Parts 2 and 3, you will work from the simpler skills at the bottom of the learning ladder to the more challenging skills further up. You will reach the top of the ladder in Part 3!
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Advice for parents


Non-Verbal Reasoning questions are testing a number of skills. Some relate to the ability to identify patterns between shapes; some link more closely to memory, such as the more complex translations and rotations in Chapter 3. Others questions relate to spatial abilities, for example, where the task is to visualise a three-dimensional (3D) shape from a different angle.


Adults as well as children find some of these skills easier to master than others. Therefore, many strategies are provided in Parts 2 and 3 of this book to help your child improve on those areas that they find most challenging.


The test at the end of this chapter gives your child a feel for what the questions entail before they get involved in the detail in Chapter 2. Looking through the answers together afterwards will give you an idea about which particular skills your child found challenging and may need to spend a little more time on as they work through the book. This test is of a lower level of difficulty and slower timing than those in the following chapters to enable your child to answer some questions successfully and build confidence.
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Thinking skills and games


The following games can help to develop skills in different aspects of Non-Verbal Reasoning. You will find further activities related to these skills at the beginning of each chapter.


Breakfast brain-boxes


Choose a large cereal packet to use for this game. Everybody at the table has one minute to look at a chosen side of the packet and memorise everything on it.


Take it in turns to stick opaque tape or sticky notes over an image or word. The next person must try to remember the missing image or word. Score a point for a correctly remembered feature. The person with the most points is the winner.


You can do the same activity with the headlines on a newspaper page.


Emoji flips


This is a game for two or more players.


Choose an emoji from a mobile device or computer. The emoji should be symmetrical, such as a Smiling Face or Heart Eyes Face. Each player should first draw the image before beginning the game. The challenge is then to draw a reflection across a horizontal line (so that the face appears to be standing on its head).
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Draw two more symmetrical images in the same way and then move on to three asymmetrical images (such as a Wink or a Smug Face) and draw vertical reflections.
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The person drawing the correct image first gains two points. Other players who draw a correct image get one point. Players gain no points if the image is incorrect in any way, such as the eyes being the wrong way up. Use a mirror if there is any doubt about whether the image is correct. The game is won by the player with the most points after six images are drawn.


Setting a maximum time per round makes the game more difficult.


Shape spotting


Before you go for a walk or drive choose a 2D or 3D shape to look out for, such as a hexagon. The first person to spot the chosen shape wins a point (this could be a hexagon on a flower, on a sign, on a leaded window or on a football) and then chooses the next shape. The person with the most points at the end of the trip wins the game.





What you can expect to see



Most Non-Verbal Reasoning questions ask you to find features that are either the same or different in a set of pictures. Although you will come across many different types of questions with the pictures presented in a variety of ways, the purpose of each type of question is the same – to find out whether you can spot these similarities and differences.


Understanding the elements


Non-Verbal Reasoning questions are made up of several elements. You will see a variety of:





•  shapes








    •  some of these will be regular
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    •  some will be irregular
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    •  others will be 3D
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•  lines
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•  arrows
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Sometimes these basic elements may appear with differences in:





•  shading
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•  patterns
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•  line style








    •  The thickness of the line could differ.
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    •  The ‘pattern’ of the line could change.
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Recognising the patterns


Every test will include a different combination of elements and styles. Part 2 of this book looks at how these patterns change.


In Chapter 2 you will explore:





•  number
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•  scale and proportion: shapes can change in size or a fraction of a shape may be shaded.
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•  angle
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In Chapter 3 you will explore:





•  position and direction: the shapes appear to point in a certain direction or to overlap each other, as if you are looking at a 3D image.
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•  rotation: the triangle is moving clockwise within the square and also rotating clockwise by 90° each time.
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•  reflection: the shape in the first box is reflected horizontally while the shape in the second box is reflected vertically.
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•  translation: the two triangles in the first box move together in the second box, but otherwise do not change position.
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Train





1  What has changed between the first and second images in each question?







    (a)
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    __________________________________







    (b)
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    __________________________________








2  Compare these pictures.
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    (a) Write one thing they have in common.__________________________


    (b) Write two things that are different.







          (i)    ____________________________________


          (ii)   ____________________________________
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Working out what is important



When faced with a question containing many different elements, you may have to work through more than one step find the right answer. Luckily, there are a number of techniques you can follow to help you.


Looking at the patterns


The simplest Non-Verbal Reasoning questions ask you to look at one feature to find a link. This may be spotting something that is the same or something that is different as you did in the Train activity on page 13.


More complicated questions generally include more elements so you have to look at more than one feature.





•  Look at the example on the right. Think about the different elements that might change. See if you can find three differences between the two pictures before reading the following explanation.
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    •  The arrows in the corners are pointing inwards in the first picture but have rotated 180° to point outwards in the second picture.


    •  The circle is scaled down to fit inside the square.


    •  The square stays the same size, but its line style changes from a solid line to a dotted line.








•  Every element in the picture has changed in this example.





Identifying elements that do not matter


Many questions also involve elements that are not important. These random elements are called ‘distractors’ and are put in to make it more difficult to spot the patterns.





•  Look at the example on the right. Two elements change from the first picture to the second picture. Try to work out what they are before reading the explanation.







    •  The two different line styles swap position.


    •  The arrows also change direction.
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•  You will probably have also have looked at the squares in the corners and noticed that they do not change. These are distractors. They do not help you get the answer, but you look at them simply because they are there. It is very easy to get tripped up in a Non-Verbal Reasoning question by distractors as they create false trails. Expect to see them and be ready to ignore them!





Spotting connected elements


When you have looked at all the clues in a question and cannot seem to see a pattern, it is possible that two of the elements have a connection.





•  Look at the example on the right. Try to work out what the connection might be before reading the explanation. It is quite hard to spot since there are three distractors to lead you in the wrong direction.
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    •  At first the number of short lines looks like the common feature. The first two pictures both include three but the third picture includes six. This does not make sense so a random pattern like this is usually a distractor.







    •  The number of black crosses and the number of white crosses also follow a random number pattern and so must be distractors too.


    •  The position of the crosses and lines look as if they are in a pattern, but some are near vertices (corners), some near the sides and others move about. This is another distractor.








•  The one feature we have not looked at yet is the total number of crosses: there are three in the first picture, four in the second and six in the third. Now look at the large shapes in each picture. The first has three sides (and vertices), the second four and the third six. So the link between the three pictures is that the total number of crosses equals the number of sides of the shape.
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Remember: Random elements are almost always distractors!
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Train





1  List four things that have changed between the first and second pictures.
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    (i)    _______________________________________


    (ii)   _______________________________________


    (iii)  _______________________________________


    (iv)  _______________________________________








2  Look closely at the four pictures below. Two of the elements are connected in some way.
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    (a) Describe one random distractor in these pictures. _________________________
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    (b) What is the connection between two of the elements in the pictures?
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Questions where the picture changes



These types of questions ask you to look at a number of different pictures to spot similarities and differences. We have also included some questions that ask you to imagine a 2D shape in 3D (and the other way around) – the picture still changes, just in a different way. We look more closely at these question types in Chapters 2 and 3.


Most unlike
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Look at these pictures. Identify the one that is most unlike the others. Circle the letter beneath the correct answer.
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•  These questions are often the first type you will come across in Non-Verbal Reasoning tests as they are quite simple to understand. You will usually see five options to choose from. All but one of the options will have features in common. The answer option will have one feature that is different.





Matching features
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Look at the first two pictures and decide what they have in common. Then select the option from the five on the right that belongs in the same set. Circle the letter beneath the correct answer.
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•  Before looking at the answer options in these questions, you first need to work out what links the two pictures given on the left. They may look quite different, but they will always have something in common. Only one of the answer options will have this common feature.





Applying changes




[image: ]


Look at the two pictures on the left connected by an arrow. Decide how the first picture has been changed to create the second. Now apply the same rule to the third picture and circle the letter beneath the correct answer.
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•  Rather than looking for something in common in these questions, you need to spot the feature or features that have changed.



•  Here the most obvious difference between the first and the second picture is the change of shape from a square to a triangle. But there are three triangles among the answer options, so there must be at least one more feature.



•  Look at the shading in the first picture. There are four different patterns: vertical lines, solid black, diagonal lines and dots. Although the position of these patterns is different in the second picture, the combination of patterns remains unchanged.



•  Work through the triangles in the answer options to see which one matches the shading pattern of the third picture. The only triangle with the same shading pattern is b.





Matching a net to a cube
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Find the cube that can be made from the net shown on the left. Circle the letter beneath the correct answer.
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•  These 3D questions also involve looking for patterns, but this time you have to imagine how the pattern matches up if the net is folded into a 3D shape. Variations on these questions may use different 3D shapes or begin with a 3D shape and ask you to match it up to a net. You can work out all these questions using the techniques explained on page 36.





Matching a 3D picture to a plan view


Other questions ask you to look at a 3D picture and imagine what it would look like when viewed from above. You are then given a number of possible answers to choose from.
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    •  Techniques to help you work out the correct answer to these questions are explained on page 40.
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Train





1  Look at the Most unlike question on page 16. Why is option c the correct answer?
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2  Look at the Matching features question on page 16. Why is option d the correct answer?


    [image: ]
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