
 



 

 

 

 

 

 

 

 

 

 



Introduction 

 
Over the summer, all new Year 7s students are invited to complete a Challenge Learning project so that you: 

 can develop independent learning skills 

 can demonstrate your best work 

 can enjoy learning something new 

 can boost your merits at the start of term 

 can show your new teachers what you can do 

 can make a flying start at Hayle Academy 

Each Challenge has been designed so that it takes between 1 and 5 hours to complete. Some challenges are a single project; 

others are made up of several shorter activities. There should be something to interest everyone, and something that will challenge 

everyone too. Teachers are looking forward to seeing what you can do and how you respond to the challenges we have set. 

Please remember: 

 Try to complete at least one challenge. You can do more if you want to! 

 Do your best work. If you get stuck, don’t worry. We will be happy with whatever you can complete, as long as it is your best try. 

 Bring your Challenge Learning project work with you on the first day in September. Make sure it is clearly labelled with your name.  

 Hand in your work to your form tutor. 

 Teachers will mark your work and give you some helpful feedback on what you have done well, and some ‘next steps’ 

suggestions. Excellent work and effort will be rewarded with merits and certificates. 

 
Thank you for rising to the Challenge. 



 

Objective:

MATHS CHALLENGE LEARNING PROJECT—PENTOMINOES 

Investigate the special mathematic properties of pentominoes.  

Outcomes: 

 Generate the 12 unique pentominoes. Identify identical shapes by rotations or reflection. 

 Calculate the area and perimeter of pentominoes. Justify which pentominoes are the nets for an open top box. 

 Use logic and spatial reasoning to solve complex problems. 

Guidance 

For each challenge you need to present your answers and write about how you solved each problem. This should take 

up approximately one page per challenge. 

Square paper for printing can be found at: 

http://www.mathsphere.co.uk/downloads/graph-paper/graph-paper-1cm-squares-blue.pdf  

Challenge 1 

Using 5 squares that are joined along a full edge, generate the 12 unique pentominoes. 
 

Hint – These are the 5 unique Tetrominoes (4 squares). Any others are repeats via reflections or rotations. 

Tip – You can check for duplicates by cutting out your shapes and trying to fit them on top of another by turning the shape (rotation) 
or flipping it over (reflection). 

Challenge 2 

Do all the pentominoes have the same area and perimeter? How can you be sure? 

Hint: 

http://www.bbc.co.uk/education/guides/zsf39j6/revision (Perimeter) http://www.bbc.co.uk/education/guides/z2mtyrd/revision (Area) 

http://www.mathsphere.co.uk/downloads/graph-paper/graph-paper-1cm-squares-blue.pdf
http://www.bbc.co.uk/education/guides/zsf39j6/revision
http://www.bbc.co.uk/education/guides/z2mtyrd/revision


Challenge 3 

Some of the pentominoes (like the one shown) can be folded to make open-top boxes. Can you find them all and shade their 

bases? 

Hints: http://www.bbc.co.uk/education/guides/zj76fg8/revision/4 (What is a net?) Try cutting out the shapes and folding them up to 

see if they make a box. 

 
Extension - Challenge 1 

The 12 pentominoes can fit together in a rectangle with an area of 60cm2 (12 x 5 = 60). 

One of the ways this can be done is by filling a rectangle measuring 3 x 20. Below is the start of one solution. 

Can you fit the rest of the pieces in with no gaps or overlaps? 

Try filling a different shaped rectangle of area 60cm2. The hardest is the 6 x 10. 

Extension – Challenge 2 

The drawing below shows the full set of 12 pentominoes arranged to enclose a 'field'. 

Notice the rule used to join them is that they must touch along the full edge of a square and not just at the corners. 
 

The pentominoes enclose an area of 59 (grey) squares. It can be noticed that the pentominoes have not been used very efficiently. 

The problem is, to find a pentomino field enclosing the greatest possible area (= number of squares). 

http://www.bbc.co.uk/education/guides/zj76fg8/revision/4


ENGLISH AND PERFORMING ARTS CHALLENGE LEARNING PROJECT 

 

 

 

You will be reading several novels while you are at Hayle Academy. If you would like to do some pre-reading of some good novels, 
try reading “The Curious Incident” by Mark Haddon, “The London Eye Mystery” by Siobhan Dowd or “Liar and Spy” by Rebecca 
Stead. 

 
Here is a list of project suggestions. Read them through carefully. These ideas come together as your Challenge Learning Project 
and will help you prepare for studying novels in your English lessons. Please discuss these project suggestions with your parents and 
carers; some of the projects require extra materials, such as poster board, paints, fabrics, wood, etc. 

Bring your finished project to school at the start of the Autumn Term. 

Projects Worth 1 Merit: 

1. Create an anti-bullying poster for secondary school children and parents to display at school and at home. 
2. Find out about Treacher-Collins Syndrome, Fronto-nasal Dysplasia and Pfeiffer Syndrome. Design a factsheet to help people 

understand more about these conditions. 
3. Design a book cover for a new edition of a story called ‘Wonder’. Include details about the connotations of the word 

‘wonder’. 
4. Make a list of things which American and English people use different words for. 

5. Research and write a profile of John Merrick, otherwise known as ‘The Elephant  Man’. 
6. Write a ‘How to Play…’ Guide’ for a playground game of your choice. Include information about the history of the game and 

clear instructions on how to play it. 
 

Projects Worth 2 Merits: 

7. Write a story describing how a child coped with the challenges of being bullied and how she or he came out on top of the 
world! 

8. Research the authors R.J. Palacio and Mark Haddon. Try and find out what made them write their books and why these have 
been so successful. Use your research to create a fact file for display in the Library. 

9. Write an original poem based on the title ‘Wonder’. 



Projects Worth 3 Merits: 
 

10. Write an original story based on the title ‘Wonder’. 

11. Create a ‘Traveller’s Guide to New York State’, including tourist attractions and names of main towns. 

12. Design and produce a game intended to help young adults to make friends with each other. 

13. Produce a report on the major scientific breakthroughs since 1990 in the treatment of genetic cranio-facial disorders. 

14. Create a photographic montage based around the word ‘Wonder’. 

Projects Worth 4 Merits: 

15. Listen to the song ‘Wonder’ by Natalie Merchant OR to ‘Space Oddity’ by David Bowie and create an original music video for 
one of these songs. 

16. Make a working model of a theatre stage with a classroom set, a home set and an outdoor set. 

 
Notes and Planning for the projects I’ve chosen: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SCIENCE CHALLENGE LEARNING PROJECT 

FAMOUS SCIENTISTS 

Objective: 

To learn more about famous scientists who have had a significant impact on our lives. 

Task: 

Pick a famous scientist who interests you. Produce a booklet about the life of that scientist. Some ideas of the things you can 
include are: 

EASIER  When they were born and when they died 

 Where they lived 

 Why they became famous 

 Any unusual facts about them 

 What other people thought of them at the time 

 If anybody disagreed with their ideas 

 The impact their ideas have had on humans 

 Any environmental impacts that their discovery has had 

HARDER  Any economic impacts their discovery may have had 

 
Think about the way you present your findings so that others will find your research informative and engaging. Enjoy your research. 

Fun Extension: 

Produce a paper mache model head of 
your chosen scientist. 



 

 
 

OBJECTIVES: 

PHYSICAL EDUCATION CHALLENGE LEARNING PROJECT 

How fit you are? Can you improve your fitness levels in six weeks? 

To increase your understanding of fitness, how fitness can be monitored and how it can be 

improved.  

WHAT YOU NEED TO DO 

 Find out how fit you are and make a plan to improve your fitness. Research 2 fitness tests. Design an exercise and fitness diary 

and record details of all exercise you complete in your diary. Plan to complete at least 30 minutes of exercise every day (60 

minutes is even better). 

THE MEASUREMENTS 

 Test your starting fitness using these measures: 

i. Take your resting heart rate first thing in the morning, even before you get out of bed! (Google how to do this if 

you are unsure). 

ii. Set out a track of about 20 metres in an area where it is safe to run your fastest. Ask a friend or member of your 

family to time you when you run that distance as quickly as you can. (Remember the exact track as you will need 

to run the same distance again during your fitness monitoring). Record your time. 

iii. After completing your research of how to complete two more fitness tests, complete each one and record your 

scores. (I recommend the standing broad jump and the sit up test). 

THE EXERCISE PROGRAMME 

 Exercise or take part in sport (swim, gym, tennis, surfing, jogging, cycling, power walking etc) every day for a week for at least 

half an hour a day. Keep a diary of what you do; perhaps take photos and include them. At the half end each week, repeat 

the resting heart rate test and 20 metre track time tests. Also carry out your other two fitness tests. Record your results. Can you 

calculate the percentage improvement in your fitness each week? 

Extension 

 Why not get all the family involved or a group of your friends and be their personal trainer? Have your own competition to see 

whose fitness improves the most and keep details in your diary together with information about the challenges of keeping a 

group of people interested and engaged in improving their fitness. 



  

 

 

 

Humanities and Spanish ‘Explore Where You Live’ Challenge 

 
 

We challenge you to explore Humanities (geography, history and RE) through the great outdoors. Here are four suggestions for you to visit. 

Your evidence can be a photo, diary entry, fact file of video of you at the location.  

 

If you would prefer, challenge the Humanities staff at Hayle Academy and share your favourite outdoor locations with the Humanities Staff.  

 

Beach clean at Hayle 
 
Plastic pollution is a serious 

issue for marine health. Spend 

time surveying or cleaning the 

beach at Hayle to investigate 

the sources of pollution. 

 

Postcode: TR20 9BA 

 

Trencrom Hill 
 
View Hayle and the local area 

from Trencrom Hill, a granite 

batholith (research this!) that is 

believed to be a Neolithic 

settlement and Iron Age Hill 

fort. On a clear day, you can 

see both the north and south 

coast of Cornwall!  

 

Postcode: TR27 6NU  

Gwennapp Pit 
 
A site for religious gatherings, 

originally by John Wesley in 

1762, Gwennap pit is a 

terraced natural depression. 

Miners cut 12 circular terraces 

that form seats during the 

industrial revolution. 

 

Postcode: TR3 7HJ 

 

Prussia Cove 
 
A fine example of a smuggling 

area, with fantastic rock pools 

to explore marine ecosystems. 

Also look out for sea glass on 

the beach, an example of the 

power of attrition (coastal 

erosion). 

 

Postcode: TR20 9BA 
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Please note: The activity/venue/providers are external to the school and no assurance is provided on behalf of the school as to the suitability of the 

venues/activities. Parents/carers should make their own enquiries and satisfy themselves as to the suitability of the activity/venue before their children 

attend.  

 

We then challenge you to create a collage of images from your chosen outdoor location and use a Spanish dictionary or www.wordreference.com to 

label as many words as possible in Spanish. ¡Buena suerte! (Good luck!) 

 

 

 

 

 

La playa 
(the beach) 

Mi hermano 

(my brother) 

http://www.wordreference.com/
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