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Dear Year 12 student to be,
What strange times we are currently living in. No exams! All that preparation only to have final examinations cancelled. We understand that this is the most confusing and frustrating of times. But please be assured that we are doing our best to get each and every one of you what you truly deserve.
Now with some spare time on your hands, it’s time to look ahead to the next phase of your education. We have put together a few simple tasks for you to complete over the next few weeks. They will keep your mind active, give you a chance to try out some A Level and Vocational style activities and encourage you to make an informed opinion.
Subject teachers are on hand to answer any questions you might have related to the subject specific task or the courses you have opted to take. Many have set up TEAMS that you can access, others you can email. Just remember we are all still here for you, you just have to ask.
A Levels are undoubtedly more challenging than GCSEs: these simple tasks and the subject specific transition tasks will help you to train your brain and arrive in September ready to make a flying start. We look forward to celebrating with you on GCSE Results Day and enrolling you on your A Level and Vocational courses of choice.
Bishop Vaughan Staff
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TASK 1 - THINKING 
Go to https://www.futurelearn.com/courses and find a short course that interests you. No more than 3 weeks, no more than 2 hours per week. You don’t have to do it now - unless you want to! 
Write down their names below with a brief explanation of why you have chosen them? Think about trying something new, to take a risk, to develop something you used to be good at.
	Name of the course
	



	Why I chose it
	





























TASK 2 - CURRENT AFFAIRS 
1. Choose one of the news stories listed on this website: https://www.independent.co.uk/news/world
2. Summarise the story you have read.
3. What is your opinion on what you have read.
4. What do you think will happen next and why?
	News story I chose:



	Title, date and author of article related to this news story:



	Summary of article I read:
















	My opinion on what it said:













	What I think will happen next and why:








TASK 3 - LISTENING AND WRITING 
· Watch this video on the Cornell notetaking method
· https://www.youtube.com/watch?v=ErSjc1PEGKE
· Choose one of the podcasts listed below. Listen to one episode. 
· Use the Cornell notetaking method to record what you hear.
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TASK 4 - REFLECTION 
Over the last two years you will have learned a lot about what you are capable of, how you like to work, what distracts you and what motivates you. Take a moment to think about this. Complete the table below with your reflections:

	Keep - these are things that were absolutely perfect for you
	















	Tweak - these are things that were pretty helpful but not quite perfect; you just need to change them a tiny bit
	














	Dump - these are things that were completely useless or totally counterproductive; you should never do these things again!
	



















Subject specific tasks and information 

Art and Design



Course Description: Art & Design is designed to enable learners to gain a sequential and incremental learning experience from a broad introductory foundation of art, craft and design related to option choice at AS, through to greater specialism and achievement at A level. 
Task/ Pre-reading
Before you start your Art lessons you will need to start building up a bank of examples of your own personal art work. The first project in Year 12 will be based on 'Me Myself and I'. This theme can look at areas of your home environment, location where you live, your family and friends, and your interests and hobbies. Suggested techniques could include drawing, photography, painting, collage, textiles, sculpture or any other alternative methods that you may choose or have available at home. One of your pieces of work could be a direct response to an artist of your choosing, this could be a direct study or an interpretation of an artwork. You could look at local Welsh artists, such as Hannah Davies, James Donovan, David Carpanini, Valarie Ganz for example. Consider whether you want to work in a similar media to your chosen artist or re-invent their work with a completely different medium.
Biology



Course Description: This specification is divided into a total of 5 units, 2 AS units and 3 A2 units. The AS represents the first year of a two year A level qualification but it can be studied separately. 
· Unit 1: Basic Biochemistry and Cell Organisation (AS) 
· Unit 2: Biodiversity and Physiology of Body Systems (AS) 
· Unit 3: Energy, Homeostasis and the Environment (A2) 
· Unit 4: Variation, Inheritance and Options (A2) 
· Unit 5: Practical examination (A2) 

Task/ Pre-reading
As a department, we have created a Team for you to access the ‘Pre-Reading’ materials. This is the most effective way for you to access materials, ask questions to staff directly before the start of your A-Level. Pupils who have already indicated that they wish to study Biology have been added to a TEAM. If you are not currently able to access this please email Mrs Morgan (Morgans345@hwbcymru.net) and she will support you. 
This link will take you do a document with a number of suggested activities and tasks you can work your way through. 
A guide to help prepare yourself for studying AS level Biology

[bookmark: _MON_1649748296]

Chemistry


Course Description: This specification is divided into a total of 5 units, 2 AS units and 3 A2 units. The AS represents the first year of a two year A level qualification but it can be studied separately. 
· Unit 1: The Language of Chemistry, Structure of Matter and Simple Reactions (AS) 
· Unit 2: Energy, Rate and Chemistry of Carbon Compounds (AS) 
· Unit 3: Physical and Inorganic Chemistry (A2) 
· Unit 4: Organic Chemistry and Analysis (A2) 
· Unit 5: Practical Examination (A2)

Task/ Pre-reading
As a department, we have created a Team for you to access the ‘Pre-Reading’ materials. This is the most effective way for you to access materials, ask questions to staff directly before the start of your A-Level. To join this Team please use the code: dvriz8l
This link will take you to a document with a number of suggested activities and tasks you can work your way through: 
A guide to help prepare yourself for studying AS level Chemistry

[bookmark: _MON_1649748491]
AS Chemistry Induction Booklet

[bookmark: _MON_1649748424]
Engineering - BTEC Level 3 Subsidiary Diploma



Course Description: The units of work we cover are:-
· Health and Safety in the Engineering Workplace
· Electrical and Electronic Principles
· Engineering Drawing for Technicians
· Applications of Computer Numerical Control in Engineering
· Computer Aided Manufacturing
· Principals and applications of electronic devices and circuits

These 6 units will give you a good understanding of the world at work and help streamline your view to which area of Engineering you would like to pursue. 

Task/ Pre-reading
Some students will have the opportunity to part take in a competition run by the EESW (Engineering Education Scheme for Wales) which is an excellent way to link with a company who set your team a challenge and that is showcased against 70 other schools, where you have the opportunity to win awards (and money £50), all this will help build your UCAS points and personal statement. Please check out the EESW website for more information and opportunities - http://www.stemcymru.org.uk/ If you require further information please don’t hesitate to contact Mr Smith via email SmithA293@hwbcymru.net  
English Language and Literature



Course Description: This is an engaging course where you will be encouraged to develop your enjoyment of literature and language through integrated studies. You will be expected to approach and respond to a range of texts including poetry, prose and a screenplay.

Task/ Pre-reading
There is no better way to prepare for this course, than gaining valuable knowledge and understanding from pre-reading a range of relevant texts and materials before you embark on your studies. Some suggestions of a great place to start below:

· the poetry collection for AS study is prescribed by the WJEC.  A list of the poems can be found on Appendix C of the specification.  This is accessed from the WJEC website and printed on the last page; 
· the qualification requires study of all of the poems as well as detailed knowledge of the poet, form and historical context;
· non-literary text study - read Robert Minhinnick: Watching The Fire-Eater (Seren.)  Consider reading a selection of the essays;
· Post-1900 drama - read (or watch!) Marc Norman and Tom Stoppard: Shakespeare in Love (Faber.)  This is a screenplay and won a number of awards;
· refer to literary and linguistic free resources available on the WJEC website in order to revise terminology required for this qualification.


English Literature



Course Description: English Literature offers the opportunity to develop analysis skills that will help you succeed in your future career no matter what you go on to do. It is particularly relevant to journalism, broadcasting, teaching, law and the theatre arts. In it we build on the skills and knowledge you have developed at GCSE to explore the worlds of various authors, periods and contexts. We read poetry, prose and plays. Some of the themes explored are the development of the individual, the ways in which individuals respond to their world and the way power structures impact on, shape and change individuals and societies. We explore moral choices and the nature of humanity itself.

Task/ Pre-reading
Read widely: everything you read adds to your reading experience and helps develop your fluency and taste. Watch screen adaptations of classic novels and plays. Use the internet to make a time line of famous writers and research their lives, times and work. I recommend:
· read a range of classics, in particular 'Jane Eyre' by Charlotte Bronte and 'David Copperfield' by Charles Dickens; 
· in preparation for the drama unit read 'Loot' by Joe Orton and 'Doctor Faustus' by Christopher Marlowe; 
· poetry collection, Philip Larkin: The Whitsun Weddings (Faber) & Carol Ann Duffy: Mean Time (Picador); 
· refer to the free digital resources available on the WJEC website. 

Research how writers have been treated across time and place. For example, you could look at the historical treatment of female writers or writers of colour. You could explore how totalitarian states have treated writers and their work.
Geography



Course Description: AS and A level Geography is a diverse course covering numerous topical themes including tectonics, changing landscapes, changing places, global governance and sustainability. Due to the nature of the course it is an appealing choice for post -16 education and past pupils often comment how the skills they developed in lessons equipped them well for the work place and further education courses.
Task/ Pre-reading
As a department, we have created a Team for you to access the ‘Pre-Reading’ materials. This is the most effective way for you to access materials, ask questions to staff directly before the start of your A-Level. All transition activities are currently on the GCSE Geography Teams. If you are not currently able to access this please email Mrs Davies (DaviesL1885@hwbcymru.net) and she will support you.
This link will take you do a document with a number of suggested activities and tasks you can work your way through. 
Transition to A Level Geography

[bookmark: _MON_1649748536]
Government and Politics



Course Description: The Government and Politics course relies heavily on students referring to real-world examples of political events, people and ideas. This means you need a good awareness of current affairs by watching and reading the news and keeping up to date with major political developments, both in the UK and worldwide. This is particularly true for 2020 – already, there has been a new government in the UK followed by the signing of a Brexit withdrawal agreement, a global pandemic with questions being asked about the UK government’s response, the unique experience of a serving British PM being hospitalised and a major global recession. The US presidential election takes place in November and the UK needs to finalise a Brexit deal in December. The course will help you make sense of these events and be develop informed opinions about complex issues.
AS Modules:
· Government in Wales and the United Kingdom
· Living and participating in a democracy
A2 Modules:
· Political concepts and theories
· Government and politics of the USA

Tasks
Keep a weekly politics diary. Once a week, write down the main events that have been in the news, along with a brief summary/description. It might be helpful to structure your diary in terms of Welsh politics, UK politics, USA politics and global politics. At the moment, much of the news will be about the coronavirus pandemic but think about the POLITICAL issues behind this news - what is the government of the UK or USA doing? What laws have been passed? What criticisms are being made of these actions?
Research the last 5 UK Prime Ministers (from 1997 to the present) and make notes on each individual and their time in power – their biographies and how they got into politics, their role in their party before becoming leader as well as their time as PM. What were the main political events during their term? (Think along the lines of major laws, wars, the economy.) Why did the PM stop being PM? What happened in each election?
Research and make notes on the members of the Welsh cabinet (https://gov.wales/cabinet-members-and-ministers) and the UK cabinet (https://www.gov.uk/government/ministers). Know who the ministers are and what their jobs are, research their voting records, write brief biographies for them to understand their background and experiences.
The main parties in the UK are the Conservatives, the Labour Party, the Scottish National Party and the Liberal Democrats. Research these parties – find out their policies and the differences between them. Have they ever been in power? What actions did they take when running the country? Why have they lost elections?
Pre-reading 
· Watch news programmes – BBC, ITV and Sky
· Watch Newsnight on BBC2 or The Andrew Marr Show on BBC1 on Sundays
· Read broadsheet newspapers – The Guardian is available online for free. The Times requires subscription but you can read two articles a week for free if you register.
· Please avoid tabloid newspapers such as The Sun, The Daily Mail and The Mirror – these will not be very helpful!
· The Guardian Long Read is available online and excellent for developing your wider political and social knowledge
· The New Statesman, The Week and The Economist provide good overviews – some articles are free to access online
· On Instagram, @NowThisNews and @NowThisPolitics offer handy summaries of major events
· There are some excellent politics podcasts available – The Daily is particularly good
· You can also read any books about politics or politicians that interest you – for example, if you are interested in Donald Trump, read Fire and Fury by Michael Wolff or if you prefer British politics, read A History of Britain by Andrew Mar
Health and Social Care - BTEC Level 3



Course Description: The course is designed to prepare students to work in Health/Social Care related careers in a professional capacity. A range of Health and Social care related units are studied. The course examines a wide variety of current and topical Health and Social Care issues within its structure which demonstrate the diverse nature of the Health and Social Care sector.

Task/ Pre-reading
Fantastic opportunity to research 'Public Health Wales', thinking about the way data is collected and interpreted. 
Using the website https://phw.nhs.wales/topics/latest-information-on-novel-coronavirus-covid-19/   consider the strategies that are being used to track and monitor all diseases particularly Covid-19 during this pandemic. What initiatives are being employed to control the virus? How do they differ from other disease management?
Research 'Human Life stages' paying attention to child development (birth to 7yrs milestones) and also the ageing process as this is the Unit that we begin the course with.
History



Course Description: The A Level History course is designed to give you an overview of different periods and regions of history – we cover the medieval world and the modern, as well as examine events from British, European and American perspectives. History is also about skills – you will need the ability to analyse sources and make judgements about their value, as well as write detailed essays which showcase your opinion whilst also demonstrating a balanced approach to the evidence. For this reason, you should not just limit yourself to reading about the topics we study. The more you read and learn about wider history, the better – the strongest historians are able to compare events from different time periods and understand cause and consequence on a larger scale.
AS Modules:
· Politics, Protest and Reform: Britain 1780-1880
· Weimar Germany: 1919-33
· Crusading Europe: 1095-1148
A2 Modules:
· The American Century: 1890-1990
· Nazi Germany: 1933-45

Tasks
To prepare for the Politics, Protest and Reform module, complete the ‘Peterloo to the Pankhursts: Radicalism and Reform in the 19th Century’ course on Futurelearn.com - the course is free and online and covers some of the important topics on your AS course.
You can also watch the film ‘Peterloo’ - this is available to stream on Amazon Prime and is also on Sky Cinema if you have access to either.
It will be very useful to know how the British political system works. There are several videos on the UK Parliament YouTube channel, under the topic of ‘Teach Parliament’. Make notes on each of the videos to understand how our parliament functions.
For the Weimar/Nazi course – you can re-read the notes from your GCSE course. But it is also essential to have a wider understanding of Europe at this time. Research what Europe was like before and after the First World War – in particular, Britain and France. What changes occurred as a result of the war? What was the impact of the war on the economy of countries other than Germany?
Hitler’s rise to power was partly based on fear of the Communists taking power, as they had in Russia. Research the Russian Revolution of 1917 and make notes.
The Nazis were not the only fascist nation in Europe in the 1930s. There was also Italy under Benito Mussolini and Spain under General Franco. Research these two men and write short biographies of them. Find out how they took power in Italy and Spain respectively and how their fascist regimes ended. Make timelines of these events.
Pre-reading 
· Although history is obviously about the past, a good historian needs awareness of current events and modern politics. As such, you need to watch and read the news, such as the BBC.
· The Guardian newspaper is available online for free. You have to pay to access The Times but can read two articles a week for free if you register.
· The Guardian publishes ‘Long Reads’ every week – just google the phrase. These are on a variety of topics but will make you better informed and also show you what good writing should look like – these longer articles only take about 15 mins to read but will help you construct strong essays in your studies.
· BBC4 is currently showing a range of documentaries on many topics, from the Romans to the 19th century surgery and medicine. Watch any of these that take your interest – again, it will develop the wider historical knowledge you need.
· The History Association is sharing virtual talks from historians – several of these are relevant to your course, such as ones on women’s suffrage and the Spanish Civil War. However, watch any that take your interest – although the talks are long, it will start developing your historical skills and understanding at a higher level. Make notes of the talks you listen to: https://www.history.org.uk/historian/categories/14/news/3818/your-ha-virtual-branch
· Swansea University is producing study guides on a number of topics for A Level students: https://www.swansea.ac.uk/history/history-study-guides/
· The History of Parliament website (https://www.historyofparliamentonline.org/) is an excellent starting place for wider reading for the Protest module
· There is a lot of material available on Nazi Germany. You can watch documentaries such as World War Two in Colour on Netflix or fiction films – these offer an interpretation of Nazi history that are valid historical sources, even if they are not totally accurate.
· Ian Kershaw is considered the greatest living expert on Hitler – if you are able to read any of his books, please do so.
· Frank Dikotter’s How to Be a Dictator is an excellent overview of some of the most infamous dictators in history – again, if you can get your hands on a copy, it is an excellent read.
· Finally, your History teachers will be sharing relevant reading on your Year 11 class Teams, so keep an eye on this.
Mathematics



Course Description: The course comprises units in Pure Mathematics, Mechanics and Statistics. Students will have the opportunity to study modules that cover both Pure and Applied Mathematics. The new WJEC specification offers 4 units with the following weighting: Year 12 Unit 1: Pure Mathematics (25%) - Unit 2: Applied Mathematics (15%).  Year 13 Unit 3: Pure Mathematics (35%) - Unit 4: Applied Mathematics (25%).  

Task/ Pre-reading
As a department, we will be creating a Team for you to access the ‘Pre-Reading’ materials and tasks. In the meantime, we have set a large tasks in Mathswatch, most of which is preparing for A Level. There are also Additional Maths papers on TEAMS, which is the qualification that transitions between GCSE and A level. If you are not currently able to access this please email Dr Freemantle (FreemantleA@hwbcymru.net) or Mrs Power (PowerC18@hwbcymru.net) and they will support you.
Performing Arts - BTEC Level 3 Subsidiary Diploma



Course Description: This is a highly practical course in which students will develop in the three key elements of performing arts: Singing, Acting and Movement. During the two years there will be a number of performances, including a tour of the local primary schools. This course is ideal for students who like creating project style work and enjoy performing. All of the course is assessed through written coursework, practical workshops and performance.

Task/ Pre-reading
In Year 12 you will undertake 3 of the 6 units that need to be completed by the end of the two-year course. Below are a few tasks which you could do for each unit in preparation for the course. 

UNIT 21 DRAMA IMPROVISATION
Research into the work and life of Augusto Boal, Theatre of the Oppressed, and forum-theatre.
Use this as a starting point which gives basic information:
http://www.actingnow.co.uk/what-is-theatre-of-the-oppressed/

UNIT 30 SINGING SKILLS FOR ACTORS AND DANCERS
Research online singing warm-ups, and maybe have a look at a few vocal techniques you could practice which would benefit the unit greatly (ie Tilt, Diaphragmatic support). Choose a few solo songs that you think would be suitable for your voice, and practice singing these with a backing track. These could be musical theatre, pop, jazz or any other style that would be suitable (excluding rap). During the first few lessons you will be required to perform a solo in front of the class for a baseline vocal assessment.

UNIT 10 THEATRE IN EDUCATION
Research what is meant by Theatre in Education (TIE), and find some clips from YouTube and think about the style and attributes of TIE.

Physical Education

  


Course Description: The qualification provides a broad course of study: Exercise physiology, sporty psychology, skill acquisition and sport in society. The practical work is an intrinsic part of physical education and it is developed throughout the course. This involves assessment as a performer in one sport/activity, practical performance as a coach or an official and the completion of a Practical Performance Portfolio (an analysis of performance in one activity.)  
 
Task/ Pre-reading 
This link will help you access some prior learning before starting the course.

http://resource.download.wjec.co.uk.s3.amazonaws.com/vtc/2015-16/15-16_30/eng/index.html


Physics




Course Description: This specification is divided into a total of 5 units, 2 AS units and 3 A2 units. The AS represents the first year of a two-year A level qualification but it can be studied separately. 
· Unit 1: Motion, Energy and Matter (AS) 
· Unit 2: Electricity and Light (AS) 
· Unit 3: Oscillations and Nuclei (A2) 
· Unit 4: Fields and Options (A2) 
· Unit 5: Practical Examination (A2)

Task/ Pre-reading
As a department, we have created a Team for you to access the ‘Pre-Reading’ materials. This is the most effective way for you to access materials, ask questions to staff directly before the start of your A-Level. To join this Team please use the code: gqpvs43
This link will take you do a document with a number of suggested activities and tasks you can work your way through: 
A guide to help prepare yourself for studying AS level Physics


Psychology



Course Description: Psychology is defined as the scientific study of the human behaviour. The specification encourages learners to develop essential knowledge and understanding of different areas of psychology and how they relate to each other. The course allows pupils to develop and demonstrate a deep appreciation of the skills, knowledge and understanding of scientific methods in psychology. In addition, the qualification develops competence and confidence in a variety of practical, mathematical and problem-solving skills. It will provide an opportunity to explore careers associated with the subject as well as understand how society makes decisions about psychological issues and how this contributes to the success of the economy and society.

Pre-Course Watching 
· Louis Theroux: A Different Brain The Documentary 
· How our Brains Work BBC Ideas: 
· Where do Phobias Come From?

Task/ Pre-reading
Before you start Psychology, it is worth doing a little reading around the subject. There are also many television programmes and films that provide a glimpse into the workings of the brain and mind. A tip for budding psychologists is to watch with a critical eye and consider what causes the behaviour and can that be used to explain, cause and even prevent the symptoms or behaviour?
This link will take you do a document with a number of suggested activities and tasks you can work your way through. 
Psychology activities



Religious Studies



Course Description: The course aims are to encourage a disciplined study of key areas of Religious Studies; to introduce students to some of the key issues in religion which are of perennial interest and of present-day concern; to widen students’ knowledge and understanding of different approaches to received traditions, beliefs and practices. The main areas of study are:
· The Philosophy of Religion 
· Religion and Ethics 
· Christianity

Task/ Pre-reading
The first point of reference for Year 12 should be to explore what you will be studying. The specification can be found by following this link:
https://www.wjec.co.uk/media/kfvcf3ky/gce-religious-studies-specification-from-2016-wales.pdf
· The pages which give the information on Christianity are 10-13
· The pages which give the information on Ethics and Philosophy of religion are 34 – 42

Next it is always good to start with a familiar topic – look at the problem of evil and suffering by following the link below:
https://resources.wjec.co.uk/Pages/ResourceSingle.aspx?rIid=2105
· work your way through the files and then test yourself at the end.
The following videos on You Tube are really good starting points on this
· Four videos by Mr McMillan aimed at GCSE but excellent starting point for AS level
 https://www.youtube.com/watch?v=qilO5AJjkvw
· Crash course Philosophy
https://www.youtube.com/watch?v=9AzNEG1GB-k

Once you have familiarised yourself with this topic it would be good to start gathering evidence for a first essay. ‘Explain what is meant by the problem of evil.’ (30)

Research
(i) 5 cases of moral evil
(ii) 5 cases of natural evil
(iii) 1 case which represents both (eg Aberfan)

Writing up: Follow this plan in writing your first AS level essay
· Explain why suffering is a problem for religious believers (inconsistent triad)
· Explain what types of evil exist and explain what is meant by this – moral and natural evil
· Give detailed examples of both types of suffering and explain why some instances of suffering could be both.
· Conclude by returning to the problem and explain that this is only a problem if one believes in the God of classical theism who is omnipotent and omnibenevolent.

If you would like further exercises like this please contact Mrs Hansen via email: HansenH1@hwbcymru.net


Sociology



Course Description: A level Sociology gives you a wonderful opportunity to learn about your own society and how it works. The course entails the development of critical and reflective thinking in relation to contemporary society. At A/S we study socialisation, identity and culture, families and households, education and research methods. At A2 we study crime and deviance and social differentiation, power and stratification, attempting to explain social inequalities.
Task/ Pre-reading

Before you start Sociology, it is worth doing a little reading around the subject. There are also many television programmes and films that provide a glimpse into the workings of people and society and how culture changes over time and across societies. 
This link will take you to a document with a number of suggested activities and tasks you can work your way through:
Sociology Activities


Pre-Course Watching 
· Secret Life of Five-Year Olds 
· Growing up Poor: Britain’s Breadline Kids 
· The Documentary: An Eton Experience

Uniformed Public Services - BTEC Level 3 Subsidiary Diploma

Course Description: This two-year course is equivalent to a full A level but has the significant advantage of being coursework assessed only (no exams). Students will study:
· Adventurous activities 
· Team leadership skills 
· Hard-based outdoor activities 
· Physical fitness and preparation 
· Citizens and society 
· The uniformed public services and government

Task/ Pre-reading

You will need to start building up a bank of examples of how public services operate. Start by look to the news and finding articles about public services issues. Use sources such as:
· The Telegraph
· The Times
· The Guardian
· The Independent

Welsh Baccalaureate Advanced Skills Challenge Certificate


Course Description: The central focus of the Advanced Skills Challenge Certificate is to prepare learners for their future by developing skills, attributes and behaviours valued by potential employers and universities.
Skills will be developed, applied and assessed through the completion of three ‘Challenges’ which are: 

· Global Citizenship Challenge (15%) 
· Enterprise and Employability Challenge (20%) 
· Community Challenge (15%) 
· Completion of an Individual Project (50%).

Task/ Pre-reading
This link will take you do a document with a number of suggested activities and tasks you can work your way through: 

Skills Challenge Certificate – A Level Preparation
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A guide to help you prepare yourself for studying AS Level Biology
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Book Recommendations
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		Junk DNA



Our DNA is so much more complex than you probably realise; this book will really deepen your understanding of the work you will do on Genetics.



		A Short History of Nearly Everything



A whistle-stop tour through many aspects of history from the Big Bang to now. This is a really accessible read that will re-familiarise you with common concepts and introduce you to some of the more colourful characters from the history of science!
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		An easy read..

Frankenstein’s cat

Discover how glow in the dark fish are made and more great Biotechnology breakthroughs.











Movie Recommendations



Here are some films based on real life scientists and discoveries -  great watching for a rainy day!



		[image: ]

		Gorillas in the Mist (1988)



An absolute classic that retells the true story of the life and work of Dian Fossey and her work studying and protecting mountain gorillas from poachers and habitat loss. A tear jerker.



		Something the Lord Made (2004)



Professor Snape (the late great Alan Rickman) in a very different role. The film tells the story of the scientists at the cutting edge of early heart surgery as well as issues surrounding racism at the time.
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		Lorenzo’s Oil (1992)



Based on a true story. A young child suffers from an autoimmune disease. The parents research and challenge doctors to develop a new cure for his disease.











TED Talks



		How the gut microbes you’re born with affect your lifelong health





		Your lifelong health may have been decided the day you were born, says microbiome researcher Henna-Maria Uusitupa. In this fascinating talk, she shows how the gut microbes you acquire during birth and as an infant impact your health into adulthood -- and discusses new microbiome research that could help tackle problems like obesity and diabetes.
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		How a long-forgotten virus could help us solve the antibiotics crisis

		Viruses have a bad reputation -- but some of them could one day save your life, says biotech entrepreneur Alexander Belcredi. In this fascinating talk, he introduces us to phages, naturally-occurring viruses that hunt and kill harmful bacteria with deadly precision, and shows how these once-forgotten organisms could provide new hope against the growing threat of antibiotic-resistant superbugs.
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		5 challenges we could solve by designing new proteins

		Proteins are remarkable molecular machines: they digest your food, fire your neurons, power your immune system and so much more. What if we could design new ones, with functions never before seen in nature? In this remarkable glimpse of the future, David Baker shares how his team at the Institute for Protein Design is creating entirely new proteins from scratch -- and shows how they could help us tackle five massive challenges facing humanity.
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		Can we cure genetic diseases by rewriting DNA?

		In a story of scientific discovery, chemical biologist David R. Liu shares a breakthrough: his lab's development of base editors that can rewrite DNA. This crucial step in genome editing takes the promise of CRISPR to the next level: if CRISPR proteins are molecular scissors, programmed to cut specific DNA sequences, then base editors are pencils, capable of directly rewriting one DNA letter into another. Learn more about how these molecular machines work -- and their potential to treat or even cure genetic diseases.
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Research Activities



Research, reading and note making are essential skills for A level Biology study. For the following tasks you are going to produce ‘Cornell Notes’ to summarise your reading.
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Images taken from http://coe.jmu.edu/learningtoolbox/cornellnotes.html



Research Activities



		The Big Picture is an excellent publication from the Wellcome Trust. Along with the magazine, the company produces posters, videos and other resources aimed at students studying for GCSEs and A level.

For each of the following topics, you are going to use the resources to produce one page of Cornell style notes.

Use the links or scan the QR code to take you to the resources.
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		Topic 1: The Cell

Available at: http://bigpictureeducation.com/cell

The cell is the building block of life. Each of us starts from a single cell, a zygote, and grows into a complex organism made of trillions of cells. In this issue, we explore what we know –and what we don’t yet know –about the cells that are the basis of us all and how they reproduce, grow, move, communicate and die.
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		Topic 2: The Immune System

Available at: http://bigpictureeducation.com/immune

The immune system is what keeps us healthy in spite of the many organisms and substances that can do us harm. In this issue, explore how our bodies are designed to prevent potentially harmful objects from getting inside, and what happens when bacteria, viruses, fungi or other foreign organisms or substances breach these barriers.
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		Topic 3: Exercise, Energy and Movement

Available at: http://bigpictureeducation.com/exercise-energy-and-movement

All living things move. Whether it’s a plant growing towards the sun, bacteria swimming away from a toxin or you walking home, anything alive must move to survive. For humans though, movement is more than just survival –we move for fun, to compete and to be healthy. In this issue we look at the biological systems that keep us moving and consider some of the psychological, social and ethical aspects of exercise and sport.
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		Topic 4: Populations

Available at: http://bigpictureeducation.com/populations

What’s the first thing that pops into your mind when you read the word population? Most likely it’s the ever-increasing human population on earth. You’re a member of that population, which is the term for all the members of a single species living together in the same location. The term population isn’t just used to describe humans; it includes other animals, plants and microbes too. In this issue, we learn more about how populations grow, change and move, and why understanding them is so important.
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		Topic 5: The effect of humans on the earth

Available at: http://bigpictureeducation.com/health-and-climate-change

The Earth’s climate is changing. In fact, it has always been changing. What is different now is the speed of change and the main cause of change –human activities. This issue asks: What are the biggest threats to human health? Who will suffer as the climate changes? What can be done to minimise harm? And how do we cope with uncertainty?
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Getting ready to study…..



A level Biology will use your knowledge from GCSE and build on this to help you understand new and more demanding ideas. Complete the following tasks to make sure your knowledge is up to date and you are ready to start studying.

DNA and the Genetic Code



In living organisms nucleic acids (DNA and RNA have important roles and functions related to their properties. The sequence of bases in the DNA molecule determines the structure of proteins, including enzymes.

The double helix and its four bases store the information that is passed from generation to generation. The sequence of the base pairs adenine, thymine, cytosine and guanine tell ribosomes in the cytoplasm how to construct amino acids into polypeptides and produce every characteristic we see. DNA can mutate leading to diseases including cancer and sometimes anomalies in the genetic code are passed from parents to babies in disease such as cystic fibrosis, or can be developed in unborn foetuses such as Downs Syndrome.



Read the information on these websites (you could make more Cornell notes if you wish):

http://www.bbc.co.uk/education/guides/z36mmp3/revision

http://www.s-cool.co.uk/a-level/biology/dna-and-genetic-code



And take a look at these videos:

http://ed.ted.com/lessons/the-twisting-tale-of-dna-judith-hauck

http://ed.ted.com/lessons/where-do-genes-come-from-carl-zimmer



Task:

Produce a poster or PowerPoint presentation using images, keywords and simple explanations to:

· Define gene, chromosome, DNA and base pair

· Describe the structure and function of DNA and RNA

· Explain how DNA is copied in the body

· Outline some of the problems that occur with DNA replication and what the consequences of this might be.

















































Cells



The cell is a unifying concept in biology, you will come across it many times during your two years of A level study. Prokaryotic and eukaryotic cells can be distinguished on the basis of their structure and ultrastructure. In complex multicellular organisms cells are organised into tissues, tissues into organs and organs into systems. During the cell cycle genetic information is copied and passed to daughter cells. Daughter cells formed during mitosis have identical copies of genes while cells formed during meiosis are not genetically identical.



Read the information on these websites (you could make more Cornell notes if you wish):

http://www.s-cool.co.uk/a-level/biology/cells-and-organelles

http://www.bbc.co.uk/education/guides/zvjycdm/revision



And take a look at these videos:

https://www.youtube.com/watch?v=gcTuQpuJyD8

https://www.youtube.com/watch?v=L0k-enzoeOM

https://www.youtube.com/watch?v=qCLmR9-YY7o



Task:

Produce a one-page revision guide summarising one of the following topics: Cells and Cell Ultrastructure, Prokaryotes and Eukaryotes, or Mitosis and Meiosis.

Whichever topic you choose, your revision guide should include:

· Key words and definitions

· Clearly labelled diagrams

· Short explanations of key ideas or processes.



























































Biological Molecules



Biological molecules are often polymers and are based on a small number of chemical elements. In living organisms carbohydrates, proteins, lipids, inorganic ions and water all have important roles and functions related to their properties. DNA determines the structure of proteins, including enzymes. Enzymes catalyse the reactions that determine structures and functions from cellular to whole-organism level. Enzymes are proteins with a mechanism of action and other properties determined by their tertiary structure. ATP provides the immediate source of energy for biological processes.



Read the information on these websites (you could make more Cornell notes if you wish):

http://www.s-cool.co.uk/a-level/biology/biological-molecules-and-enzymes

http://www.bbc.co.uk/education/guides/zb739j6/revision



And take a look at these videos:

https://www.youtube.com/watch?v=H8WJ2KENlK0

http://ed.ted.com/lessons/activation-energy-kickstarting-chemical-reactions-vance-kite



Task:

Krabbe disease occurs when a person doesn’t have a certain enzyme in their body. The disease effects the nervous system. Write a letter to a sufferer to explain what an enzyme is.

Your letter should:

· Describe the structure of an enzyme

· Explain what enzymes do inside the body



























































Exchange and Transport



Organisms need to exchange substances selectively with their environment and this takes place at exchange surfaces. Factors such as size or metabolic rate affect the requirements of organisms and this gives rise to adaptations such as specialised exchange surfaces and mass transport systems. Substances are exchanged by passive or active transport across exchange surfaces. The structure of the plasma membrane enables control of the passage of substances into and out of cells.



Read the information on these websites (you could make more Cornell notes if you wish):

http://www.s-cool.co.uk/a-level/biology/gas-exchange

http://www.s-cool.co.uk/a-level/biology/nutrition-and-digestion/revise-it/human-digestive-system



And take a look at these videos:

http://ed.ted.com/lessons/insights-into-cell-membranes-via-dish-detergent-ethan-perlstein

http://ed.ted.com/lessons/what-do-the-lungs-do-emma-bryce



Task:

Create a poster or PowerPoint presentation. Your work should either compare exchange surfaces in mammals and fish or compare exchange surfaces in the lungs and the intestines. You could use a Venn diagram to do this. 



Your poster should:

· Describe diffusion, osmosis and active transport

· Explain why oxygen and glucose need to be absorbed and waste products removed

· Compare and contrast your chosen focus.
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Suggestions of people to follow on Twitter:



· Commander Chris Hadfield –former resident aboard the International Space Station @cmdrhadfield



· Tiktaalik roseae –a 375 million year old fossil fish with its own Twitter account!

@tiktaalikroseae



· NASA’s Voyager 2 –a satellite launched nearly 40 years ago that is now travelling beyond our Solar System 

@NSFVoyager2



· Neil dGrasse Tyson –Director of the Hayden Planetarium in New York 

@neiltyson



· Sci Curious –feed from writer and Bethany Brookshire tweeting about good, bad and weird neuroscience

@scicurious



· The SETI Institute –The Search for Extra Terrestrial Intelligence, be the first to know what they find!

@setiinstitute



· Carl Zimmer –Science writer Carl blogs about the life sciences

@carlzimmer



· Phil Plait –tweets about astronomy and bad science 

@badastronomer



· Virginia Hughes –science journalist and blogger for National Geographic, keep up to date with neuroscience, genetics and behaviour 

@virginiahughes



· Maryn McKenna –science journalist who writes about antibiotic resistance

@marynmck











[image: ]Keeping it Fresh……..



It is important to keep the knowledge you have gained at GCSE fresh in your mind ready to start your A levels in September.

Why not spend some time looking over some past papers and using the mark schemes to assess how well you’ve done.



Biology GCSE Units 1 and 2 – Past Papers and Marking Schemes:

https://www.wjec.co.uk/qualifications/qualification-resources.html?subject=Biology&level=gcsefrom2016&pastpaper=true



Science Double Award GCSE Units 1 and 4 – Past Papers and marking Schemes

https://www.wjec.co.uk/qualifications/qualification-resources.html?subject=sciencedoubleAward&level=gcsefrom2016&pastpaper=true



Planning Ahead…….



In order to prepare yourself for further study, have a look at the resources below:

		WJEC Specification – GCE AS/A Level in Biology

		https://www.wjec.co.uk/qualifications/science/as-a-level/biology-as-a-level-2015/wjec-gce-biology-spec-from-2015.pdf



		WJEC Specimen Assessment Materials

		https://www.wjec.co.uk/qualifications/science/as-a-level/biology-as-a-level-2015/wjec-gce-wjec-gce-biology-sams-from-2015.pdf



		WJEC Past Papers and Marking Schemes

		https://www.wjec.co.uk/qualifications/qualification-resources.html?subject=Biology&level=gceAsafrom2015&pastpaper=true



		Revision Booklet – Units 1 and 2 

		https://resources.wjec.co.uk/Pages/ResourceSingle.aspx?rIid=2957



		Revision Booklet – Unit 3

		https://resources.wjec.co.uk/Pages/ResourceSingle.aspx?rIid=2733



		Revision Booklet – Unit 4

		https://resources.wjec.co.uk/Pages/ResourceSingle.aspx?rIid=2772
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Book Recommendations
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		Periodic Tales: The Curious Lives of the Elements



The phenomenal bestseller by Hugh Andersey-Williams, packed with fascinating stories and unexpected information about the building blocks of our universe.



		A Short History of Nearly Everything



A whistle-stop tour through many aspects of history from the Big Bang to now. This is a really accessible read that will re-familiarise you with common concepts and introduce you to some of the more colourful characters from the history of science!

		[image: ]
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		The Science of Everyday Life: Why Teapots Dribble, Toast Burns and Light Bulbs Shine 



Have you ever wondered why ice floats and water is such a freaky liquid? Or why chillies and mustard are both hot but in different ways? Or why microwaves don't cook from the inside out? In this fascinating scientific tour of household objects, Marty Jopson has the answer to all of these, and many more, baffling questions about the chemistry and physics of the everyday stuff we use every day.





		Bad Science



Ben Goldacre masterfully dismantles the dubious science behind some of the great drug trials, court cases, and missed opportunities of our time. He also shows us the fascinating story of how we know what we know, and gives us the tools to uncover bad science for ourselves.



		[image: ]







	

Movie Recommendations



Here are some films based on real life scientists and discoveries -  great watching for a rainy day!
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		Erin Brockovich (2000)



Erin Brockovich is a woman in a tight spot. Following a car accident in which Erin is not at fault, Erin pleads with her attorney Ed Masry to hire her at his law firm. Erin stumbles upon some medical records placed in real estate files. She convinces Ed to allow her to investigate, where she discovers a cover-up involving contaminated water in a local community that is causing devastating illnesses among its residents.





		Dante’s Peak (1997)



Disaster follows when a long-dormant volcano suddenly reawakens. When strange things begin to happen around the peaceful town of Dante's Peak, noted vulcanologist Harry Dalton is sent to investigate. Harry's investigation leads him to believe that a volcanic catastrophe is imminent, although his disbelieving superior refuses to warn the townsfolk.
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		Fantastic Four (2005)



Mr. Fantastic, who can elongate his body; Invisible Woman, who not only can become invisible at will but can render other objects invisible; Human Torch, who can shoot fire from his finger tips and bend flame; and The Thing, a hideously misshapen monster with superhuman strength, together battle the evil Doctor Doom.

















Other on screen recommendations:



· Rough science – the Open University – 34 episodes available 

Real scientists are ‘stranded’ on an island and are given scientific problems to solve using only what they can find on the island. 

Great fun if you like to see how science is used in solving problems. 



https://www.youtube.com/playlist?list=PLMC_-FtZbKXJRIWszjknt63nR9ETWS8rY





· A thread of quicksilver – The Open University 

A brilliant history of the most mysterious of elements – mercury. This program shows you how a single substance led to empires and war, as well as showing you come of the cooler properties of mercury. 



https://www.youtube.com/watch?v=t46lvTxHHTA





· Faces of chemistry – Royal Society of Chemistry

Have you ever wondered what events inspired famous chemists? Or how chemistry research leads to new products and technologies? Or what sort of careers studying chemistry can lead to?

Faces of Chemistry is a rich collection of videos and resources about chemistry in real life, through the careers of real people.

https://edu.rsc.org/resources/collections/faces-of-chemistry
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TED Talks



		The incredible chemistry powering your smartphone

		

Ever wondered how your smartphone works? Take a journey down to the atomic level with scientist Cathy Mulzer, who reveals how almost every component of our high-powered devices exists thanks to chemists -- and not the Silicon Valley entrepreneurs that come to most people's minds. As she puts it: "Chemistry is the hero of electronic communications."
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		A crash course in organic chemistry

		

Jakob Magolan is here to change your perception of organic chemistry. In an accessible talk packed with striking graphics, he teaches us the basics while breaking the stereotype that organic chemistry is something to be afraid of.
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		The chemistry of cookies

		

You stick cookie dough into an oven, and magically, you get a plate of warm, gooey cookies. Except it's not magic; it's science. Stephanie Warren explains via basic chemistry principles how the dough spreads out, at what temperature we can kill salmonella, and why that intoxicating smell wafting from your oven indicates that the cookies are ready for eating.
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		How pollution is changing the ocean’s chemistry

		

As we keep pumping carbon dioxide into the atmosphere, more of it is dissolving in the oceans, leading to drastic changes in the water's chemistry. Triona McGrath researches this process, known as ocean acidification, and in this talk she takes us for a dive into an oceanographer's world. Learn more about how the "evil twin of climate change" is impacting the ocean -- and the life that depends on it.
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Research Activities



Research, reading and note making are essential skills for A level Chemistry study. For the following tasks you are going to produce ‘Cornell Notes’ to summarise your reading.



[image: ]











Research Activities



To get the best grades in A Level Chemistry you will have to get good at completing independent research and making your own notes on difficult topics. 



For each of the following topics, carry out your own research to produce one page of Cornell style notes.



Topic 1: The chemistry of fireworks 

What are the component parts of fireworks? What chemical compounds cause fireworks to explode? What chemical compounds are responsible for the colour of fireworks? 



Topic 2: Why is copper sulfate blue? 

Copper compounds like many of the transition metal compounds have got vivid and distinctive colours – but why? 



Topic 3: Aspirin 

What was the history of the discovery of aspirin, how do we manufacture aspirin in a modern chemical process? 



Topic 4: The hole in the ozone layer 

Why did we get a hole in the ozone layer? What chemicals were responsible for it? Why were we producing so many of these chemicals? What is the chemistry behind the ozone destruction? 



Topic 5: ITO and the future of touch screen devices 

ITO – indium tin oxide is the main component of touch screen in phones and tablets. The element indium is a rare element and we are rapidly running out of it. Chemists are desperately trying to find a more readily available replacement for it. What advances have chemists made in finding a replacement for it?



















Getting ready to study…..



A level Chemistry will use your knowledge from GCSE and build on this to help you understand new and more demanding ideas. Complete the following tasks to make sure your knowledge is up to date and you are ready to start studying.

Chemistry topic 1 – Electronic structure, how electrons are arranged around the nucleus 



A periodic table can give you the proton / atomic number of an element; this also tells you how many electrons are in the atom. 



You will have used the rule of electrons shell filling, where: 



The first shell holds up to 2 electrons, the second up to 8, the third up to 8 and the fourth up to 18 (or you may have been told 8). 



At A level you will learn that the electron structure is more complex than this, and can be used to explain a lot of the chemical properties of elements. 



The ‘shells’ can be broken down into ‘orbitals’, which are given letters:’s’ orbitals, ‘p’ orbitals and ‘d’ orbitals. 



You can read about orbitals here: 

https://www.chemguide.co.uk/atoms/properties/atomorbs.html



[image: ]



Now that you are familiar with s, p and d orbitals try these problems; write your answer in the format: 1s², 2s², 2p⁶ etc. 



1. Write out the electron configuration of: 



a) Ca     b) Al     c) S     d) Cl     e) Ar     f) Fe     g) V     h) Ni     i) Cu     j) Zn     k) As 



2. Extension question, can you write out the electron arrangement of the following ions: 

a) K⁺         b) O²⁻        c) Zn²⁺         d) V⁵⁺         e) Co²⁺





















































Chemistry topic 2 – Oxidation and reduction 



At GCSE you know that oxidation is adding oxygen to an atom or molecule and that reduction is removing oxygen, or that oxidation is removing hydrogen and reduction is adding hydrogen. You may have also learned that oxidation is removing electrons and reduction is adding electrons. 



At A level we use the idea of oxidation number a lot! 

You know that the metals in group 1 react to form ions that are +1, i.e. Na⁺  and that group 7, the halogens, form -1 ions, i.e. Br⁻

 

We say that sodium, when it has reacted has an oxidation number of +1 and that bromide has an oxidation number of -1. 



All atoms that are involved in a reaction can be given an oxidation number. 



An element, Na or O2 is always given an oxidation state of zero (0), any element that has reacted has an oxidation state of + or -. 



As removing electrons is reduction, if, in a reaction the element becomes more negative it has been reduced, if it becomes more positive it has been oxidised. 



You can read about the rules for assigning oxidation numbers here: 



http://www.dummies.com/how-to/content/rules-for-assigning-oxidation-numbers-to-elements.html 

[image: ]

Elements that you expect to have a specific oxidation state actually have different states, so for example you would expect chlorine to be -1, it can have many oxidation states: NaClO, in this compound it has an oxidation state of +1 



There are a few simple rules to remember: 



Metals have a + oxidation state when they react. 

Oxygen is ‘king’ it always has an oxidation state of -2 

Hydrogen has an oxidation state of +1 (except metal hydrides) 

The charges in a molecule must cancel. 



Examples:                Sodium nitrate, NaNO3                                      sulfate ion, SO4²⁻

                                    Na +1          3x O²⁻                                 4 x O²⁻   and 2- charges ‘showing’ 

                                      +1                 -6                                                 -8                  -2 

To cancel:                              N = +5                                                                 S = +6 



2.1 Work out the oxidation state of the underlined atom in the following: 



a) MgCO₃     b) SO₃    c) NaClO₃    d) MnO₂    e) Fe₂O₃    f) V₂O₅    g) KMnO₄     h) Cr₂O₇²⁻     i) Cl₂O₄































































Chemistry topic 3 – The shapes of molecules and bonding.



Have you ever wondered why your teacher drew a water molecule like this?

 [image: ]

The lines represent a covalent bond, but why draw them at an unusual angle? 

If you are unsure about covalent bonding, read about it here: 



https://www.chemguide.co.uk/atoms/bonding/covalent.html



[image: ]



At A level you are also expected to know how molecules have certain shapes and why they are the shape they are. You can read about shapes of molecules here: 



https://www.chemguide.co.uk/atoms/bonding/shapes.html#top



[image: ]



3.1 Draw a dot and cross diagram to show the bonding in a molecule of aluminium chloride (AlCl₃) 



3.2 Draw a dot and cross diagram to show the bonding in a molecule of ammonia (NH₃) 



3.3 What is the shape and the bond angles in a molecule of methane (CH₄)?































































Chemistry topic 4 – Chemical equations 

Balancing chemical equations is the stepping-stone to using equations to calculate masses in chemistry. 





There are loads of websites that give ways of balancing equations and lots of exercises in balancing. 

Some of the equations to balance may involve strange chemical, don’t worry about that, the key idea is to get balancing right. 



http://www.chemteam.info/Equations/Balance-Equation.html 

https://phet.colorado.edu/en/simulation/balancing-chemical-equations 



4.1 Balance the following equations:



a. H₂ + 0₂              H₂0 

b. S₈+ 0₂    [image: ]S0₃ 

c.  HgO [image: ] Hg+ 0₂ 

d. Zn+ HCl   [image: ]ZnCl₂   + H₂ 

e. Na+ H₂0 [image: ] NaOH + H₂ 

f. C₁₀H₁₆ + Cl₂  [image: ]C + HCl 

g. Fe+ 0₂ [image: ]Fe₂0₃

h. C₆H₁₂0₆ + 0₂ [image: ] C0₂ + H₂0 

i. Fe₂0₃ + H₂ [image: ] Fe + H₂0 

j. Al + FeO  [image: ] Al₂O₃ + Fe

































































Chemistry topic 5 – Measuring chemicals – the mole 



From this point on you need to be using an A level periodic table -you can view one here:

 

[image: ]



Now that we have our chemical equations balanced, we need to be able to use them in order to work out masses of chemicals we need or we can produce. 



The mole is the chemists equivalent of a dozen, atoms are so small that we cannot count them out individually, we weigh out chemicals. 



For example:                magnesium + sulfur          magnesium sulfide 

                                                 Mg      +    S          [image: ]  MgS 



We can see that one atom of magnesium will react with one atom of sulfur, if we had to weigh out the atoms we need to know how heavy each atom is. 



From the periodic table: Mg = 24.3 and S = 32.1 



If I weigh out exactly 24.3g of magnesium this will be 1 mole of magnesium, if we counted how many atoms were present in this mass it would be a huge number (6.02 x 1023!!!!), if I weigh out 32.1g of sulfur then I would have 1 mole of sulfur atoms. 



So 24.3g of Mg will react precisely with 32.1g of sulfur, and will make 56.4g of magnesium sulfide. 



Here is a comprehensive page on measuring moles, there are a number of descriptions, videos and practice problems. 

You will find the first 6 tutorials of most use here, and problem sets 1 to 3. 

http://www.chemteam.info/Mole/Mole.html



5.1 Answer the following questions on moles. 

a) How many moles of phosphorus pentoxide (P₄O₁₀) are in 85.2g? 

b) How many moles of potassium in 73.56g of potassium chlorate (V) (KClO₃)? 

c) How many moles of water are in 249.6g of hydrated copper sulfate(VI) (CuSO₄.5H₂O)? For this one, you need to be aware the dot followed by 5H2O means that the molecule comes with 5 water molecules so these have to be counted in as part of the molecules mass. 

d) What is the mass of 0.125 moles of tin sulfate (SnSO₄)? 

e) If I have 2.4g of magnesium, how many g of oxygen (O₂) will I need to react completely with the magnesium? 2Mg +O₂              MgO     

































































[image: ]Social Media



Suggestions of people to follow on Twitter:





· Chemistry magazine bringing you the latest chemistry news and research every day. Published by the Royal Society of Chemistry.

@ChemistryWorld



· Here to give every mind in the chemical sciences the support, resources and connections they need to shape chemistry’s future.

@RoySocChem



· This is the twitter account for anyone studying chemistry A Level.

@ChemistryALevel



























































[image: ]Keeping it Fresh……..



It is important to keep the knowledge you have gained at GCSE fresh in your mind ready to start your A levels in September.

Why not spend some time looking over some past papers and using the mark schemes to assess how well you’ve done.



Chemistry GCSE Units 1 and 2 – Past Papers and Marking Schemes:

https://www.wjec.co.uk/qualifications/qualification-resources.html?subject=Chemistry&level=gcsefrom2016&pastpaper=true



Science Double Award GCSE Units 2 and 5 – Past Papers and marking Schemes:

https://www.wjec.co.uk/qualifications/qualification-resources.html?subject=sciencedoubleAward&level=gcsefrom2016&pastpaper=true



Planning Ahead…….



In order to prepare yourself for further study, have a look at the resources below:

		WJEC Specification – GCE AS/A Level in Chemistry

		https://www.wjec.co.uk/qualifications/science/as-a-level/chemistry-as-a-level-2015/wjec-gce-chemistry-spec-from-2015.pdf



		WJEC Specimen Assessment Materials

		https://www.wjec.co.uk/qualifications/science/as-a-level/chemistry-as-a-level-2015/wjec-gce-chemistry-sams-from-2015.pdf



		WJEC Past Papers and Marking Schemes

		https://www.wjec.co.uk/qualifications/qualification-resources.html?subject=Chemistry&level=gceAsafrom2015&pastpaper=true



		WJEC AS/A Level Chemistry Lab Book

		https://www.wjec.co.uk/qualifications/science/as-a-level/chemistry-as-a-level-2015/Chemistry%20lab%20book%20English.pdf



		Revision Guide – Units 1 and 2

		https://resources.wjec.co.uk/Pages/ResourceSingle.aspx?rIid=2959



		Revision Guide – Unit 3

		https://resources.wjec.co.uk/Pages/ResourceSingle.aspx?rIid=2735



		Revision Guide – Unit 4

		https://resources.wjec.co.uk/Pages/ResourceSingle.aspx?rIid=2768
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AS Chemistry Induction booklet - WJEC Version 9.docx


AS Chemistry

GCSE to GCE Bridging Unit – Bishop Vaughan



[bookmark: _GoBack]Welcome to the Department of Chemistry.

1

1



This document serves as an introduction to the course.  It will take you through how the course is structured, how it is taught and will give you an idea of the resources you will need to use during the time in the department.





You will receive the following materials in the first few weeks.



1. Laminated periodic table.

2. Introductory leaflet including a list of web sites.

3. Homework schedule.



[image: ]






Expectations



Attitude and effort



We pride ourselves on allowing any chemistry student the chance to sit exams even if they might struggle to pass.  However only a student who has consistently demonstrated a commitment to the subject will be entered for the exam.  Both effort and commitment will constantly be monitored via homework and testing.  You will also undergo a student review to discuss your progress, and offer you help and support if needed.



Due to the ongoing problem of mobile phones, they are to be kept in bags at all times.



Attendance



If you cannot attend a lesson you must tell the chemistry department in writing.  Failure to do so will mean your absence is treated as unauthorised and you will not be able to attend lessons until the matter is resolved. If your attendance drops below 100% for no good reason, an investigation will be carried out to look at the cause.  Consistently poor attendance will invoke formal proceedings, which will involve your parents/guardians and could lead to your exclusion from the course.



What is expected of us?



We will offer as much help and support as we can to get you through the course.  Outside lessons we are best contacted by email. 



My email address is: 	paget7@hwbmail.com
 Health & Safety

 

You will be carrying out a variety of experiments involving potentially hazardous chemicals.  You must be aware of the H & S implications of the Chemicals you are using.



Under the Health & Safety at Work Act 1974, we must carry out an evaluation of the risks we are exposed to before we carry out any experiment.  



There 2 stages to the risk assessment.



1) COSHH assessment

  COSHH stands for: 



-----------------------------------------------------------------------------------



2) The second part of the assessment is the risk assessment.  This is carried out on a form, an example of which you will see during your first practical.  



For every practical you will carry out a COSHH assessment.

 All chemicals have listed various hazard symbols (in orange or yellow) which tell us of the risks associated with that particular substance.  In the lab you will see examples of these symbols.  



Hazards identified in the teachers risk assessment will be pointed out to you.  



NEVER CARRY OUT A PRACTCAL IF YOU ARE NOT AWARE OF THE HAZARDS



Health & safety rules can be found on the back of your periodic table, you will also go through a H & S Induction at the start of the course.















Introduction2





This learning package is designed to follow on from the relevant GCSE courses - either Chemistry or Science (Core & Additional) - and to ease the transition to the WJEC AS Level Chemistry course.



Aims

· enable students to acquire sufficient knowledge and understanding in order to progress to an A Level course of study.

· develop the abilities and skills relevant to the WJEC Modular A Level.

· develop self-motivation and the ability to work in a sustained fashion.



Learning Outcomes

By the end of this Unit you should be able to:

· understand the nature of the atom

· describe the chemical formula of a compound.

· name a compound given its formula.

· balance relevant chemical equations.

· describe an ionic and covalent bond



The WJEC textbook is a good place to find additional support:

WJEC Chemistry for AS Level: Student Book: by Peter Blake (Author), Elfed Charles (Author), Kathryn Foster (Author). ISBN-10: 190868254X



If you have trouble with basic mathematics look at the book: Calculations for A-Level Chemistry (E.N. Ramsden).  Published by Stanley Thomas Ltd. ISBN 0-7487-1594-0



There are several copies of the book Calculations in AS/A Level Chemistry (Jim Clark) in the LRC.  Published by Longman, the book is an excellent resource on all aspect of chemistry and mathematics.   

ISBN 0-582-41127-0.



Websites: 



http://www.chemguide.co.uk/

http://www.knockhardy.org.uk/sci.htm

http://www.docbrown.info/page13/page13.htm





Elements

An element is defined as:



-----------------------------------------------------------------------------------



-----------------------------------------------------------------------------------





Do you know your elemental names and symbols?



Complete the following table



		Element name

		Element symbol



		Zinc

		



		Sulphur

		



		Oxygen

		



		Copper

		



		Calcium

		



		Iron

		



		Lead

		







		Element name

		Element symbol



		

		H



		

		He



		

		Sn



		

		U



		

		Mg



		

		Be



		

		Ba



























Atomic Theory



The smallest whole part of an element is called an _____________





It is made up of 3 components



		Subatomic particle

		Charge

		Mass

		Where they are found



		



		

		

		



		



		

		

		



		



		

		

		









In the periodic table you will notice two numbers at the side of the chemical symbol, 

12.0 C



[image: ]6





























The atomic number of an element is:



--------------------------------------------------------



--------------------------------------------------------



 The mass number of an element is:



--------------------------------------------------------



--------------------------------------------------------







Using the periodic table fill out the table below.



		Element

		Symbol

		Atomic number

		Mass number



		Sodium

		

		

		



		Calcium

		

		

		



		Chlorine

		

		

		



		Hydrogen

		

		

		







Using the periodic table fill out the table below.





		Element

		Symbol

		Mass number

		Atomic number

		Number of protons

		Number of electrons

		Number of neutrons



		Carbon

		

		

		

		

		

		



		Argon

		

		

		

		

		

		



		Cerium

		

		

		

		

		

		



		Titanium

		

		

		

		

		

		



		Magnesium

		

		

		

		

		

		



		Selenium

		

		

		

		

		

		



		Chlorine

		

		

		

		

		

		







NB numbers of protons and electrons will always be a whole number.  Numbers of neutrons on the other hand will not necessarily be a whole number and should always be written to 1 decimal place.













Valency Table



When elements gain or lose electrons, they form ions.  The number of electrons gained or lost is related to the VALENCY of the atom.  The valency Table below summarises the more common ions you will come across.

Note you will not get this in the exam, you must learn it.



Positive ions (Cations)

		+1

		Ion

		+2

		Ion

		+3

		Ion

		+4

		Ion



		Lithium

		

		Beryllium

		

		Iron(III)

		

		Lead(IV)

		



		Sodium

		

		Magnesium

		

		Aluminium

		

		Manganese(IV)

		



		Potassium

		

		Calcium

		

		Chromium(III)

		

		

		



		Silver

		

		Copper(II)

		

		

		

		+5

		



		Copper(I)

		

		Zinc

		

		

		

		Vanadium(V)

		



		Ammonium

		

		Lead(II)

		

		

		

		

		



		Hydrogen

		

		Barium

		

		

		

		+6

		



		Mercury

		

		Manganese(II)

		

		

		

		Chromium(VI)

		



		

		

		Iron(II)

		

		

		

		

		













































Negative Ions (Anions).



		-1

		Ion

		-2

		Ion

		-3

		Ion

		-4

		Ion



		 Fluoride

		

		 Oxide

		

		Nitride 

		

		 Carbide

		



		 Chloride

		

		 Sulphide

		

		 Phosphide

		

		 Silicide

		



		 Bromide

		

		 Sulphite

		

		 Phosphate

		

		

		



		 Iodide

		

		 Sulphate

		

		

		

		 

		



		 Nitrite

		

		 carbonate

		

		

		

		 

		



		 Nitrate

		

		 

		

		

		

		

		



		 Hydrogencarbonate

		

		 

		

		

		

		 

		



		Hydrogensulphate

		

		 

		

		

		

		 

		



		Hydroxide

		

		 

		

		

		

		

		







Chemical Formulae





When 2 chemicals react and electrons are gained and lost, ionic compounds are formed.  The key to producing correct ionic formulae is to remember the total number of positive charges must equal the total number of negative charges in the compound, so the overall charge is zero.





[image: ]All compounds are neutral (the number of positive charges equals the number of negative charges, so the overall charge is zero).







Example: magnesium oxide.



For the valency table:



		Symbol:		Magnesium					Oxide

		Ion			Mg2+						O2-

			

Total charge due to ion:		+2						-2





Since +2-2  = 0. The charges cancel out, so we only need one each of the two ions. 

The formulae is therefore MgO



What are the formulae of the following compounds ?



Sodium chloride___________________



Potassium fluoride__________________



Silver bromide___________________



Mercury(II) chloride____________________________

	

Mercury(I) chloride____________________________





Further Examples of Chemical Formulae



Sometimes an ion will contain more than one element, e.g. OH-   hydroxide ion  contains both hydrogen and oxygen, 

SO42- - sulphate ion - contains sulphur and oxygen.

Therefore, we must take into account the charge on the whole ion.



Example: Magnesium Hydroxide

From Valency Table we can identify the symbols for the ions as

Magnesium Hydroxide

Mg for Magnesium and OH for hydroxide 



The Charges are +2 for the magnesium and -1 for the hydroxide.

The rule we have just learnt is the charges on the positive and negative ions must balance, so the overall charge on the compound is neutral.



So for every Mg 2+ we need 2 OH- , giving us a formula of:



Mg(OH)2



Notice the use of brackets around the ion which is made up of 2 elements.  The 2 is written in subscript at the end.



Mg2OH would be wrong.



Try to come up with the chemical formula for the following examples:



Beryllium hydroxide___________________



Potassium sulphate____________________





Zinc nitrate__________________________





Calcium carbonate____________________



Now its time to try exercise 1 on Moodle.  All you have to is to work out the chemical formulae from the name.  You can do the exercise as many times as you want to.  If you have trouble getting on to the VLE come and tell us !!  



Ions with Varying Valencies



If I had asked you to give me the formula for sodium chloride it would be no problem, because sodium has only one valency (+1).  However if I asked you to give me the formula of copper chloride you can’t do it because I haven’t told you which copper ion to use.  We get round this by using Roman Numerals to designate the valency of the ion.



Using the valency table and write down 3 elements which can have more than one valency:





For example copper can be found as Copper(I) and Copper(II).  So you would write:



Element: Copper 		Ion: Copper(I)    		 Ion: Copper(II)





Element:____________    Ion:_________   	  Ion:___________

	

Element:____________    Ion:_________     	Ion:___________



Element:____________    Ion:_________    	 Ion:___________







If asked for the formula of Copper(I) Chloride, I would be referring to the Cu+ ion, and you would have written:______________



If asked for the formula of Copper(II) Chloride, I would be referring to the Cu2+ ion, and you would have written:______________





We use Roman Numerals to designate the valency of the positive ion.  If the element only has one valency, it doesn’t need Roman Numerals.





What is the formula of the following compounds?



Iron(II) Bromide_________________



Iron(III) Chloride_________________



Chromium(III) Hydroxide____________



Manganese(II) Oxide______________







[image: ]



Naming Compounds with Chemical Formuale



Making chemical names is much easier. The only difficulty is using the correct symbol for elements that show more than one valency.



If I asked you to name NaCl you should have any problem, but if I asked you to name Fe(OH)2   if you said Iron Hydroxide you would have been wrong, you need to include the valency of the Iron, so the correct answer should have been Iron(II) hydroxide.

 

! In other words you need to remember to put in the roman numerals !



Some books put a space between the name and the roman numeral i.e. Copper (II) Sulphate, other books don’t i.e., Copper(II) Sulphate.  Your examiners don’t leave a space, so nor will we !





Copper (II) Sulphate WRONG XXX



Copper(II) Sulphate Correct  

Space






Try the following examples to get you started:



What are the names of the following compounds:



FeCl2_____________________



FeCl3_____________________



CuBr_____________________



CuBr2____________________



Now it’s time to carryout exercise 3 on Moodle.  You will be given formula, and are expected to come up with the name.   Remember don’t leave a space between the name and the roman numerals or it will be marked wrong  !!   



Reactions, Compounds and Chemical Equations3





So far we have looked at single compounds, and how to convert from formulae to names and back again.  Now we want to see how elements can react with each other to form compounds (products).  We also want to see how existing compounds can react with other compounds to form new compounds.



Simple Compounds



When elements react together they form compounds.  For example when magnesium is reacted with oxygen   the product is called:__________________



This reaction is explained via a word equation:





Oxygen + Magnesium    ________________________



We can also use the symbols from the period table to show the same reaction:





Using the valency table on page 14, the charge on the Oxide ion is:__



The charge on the Magnesium ion is:__



SO TO BALANCE WE NEED____ Oxide ion(s) and ____ Magnesium ions).





The equation is therefore:



__________________________________________________________





This is known as the overall equation.  Notice it also includes the state symbols as outlined in the table overleaf

.



		Symbol

		Meaning



		(s)

		Solid



		(l)

		Liquid



		(g)

		Gas



		(aq)

		Aqueous (dissolved in water)





















Note at AS the examiner is not usually looking for state symbols.



Half Equations



We can also use half equations, to show what is happening to each ion.  Only half the reaction is shown.



Half  equations:

(i)



(ii)



You will notice, one element loses electrons (this is known as oxidation), the other element gains electrons (this is known as reduction).



We can write half equations for or the reaction of sodium and chlorine



Overall equation:





__________________________________________________________



half equations:

(i)



(ii)





Compounds Reacting with Compounds



Not only do elements react with each other, but compounds can as well.  For example the reaction between an acid and a base always produces a  _____ and __________



The reaction between sodium hydroxide and hydrochloric acid can be represented by a word equation:



_________________________________________________________





Or more properly an equation using the correct chemical symbols:



___________________________________________________________



Balancing Chemical Equations



Chemical equations are used to explain chemical reactions. We cannot make or destroy matter but we are able to alter it. For example, coal is made of carbon. It burns in oxygen to form carbon dioxide:



C(s) + O2(g)  CO2(g)



Note the number of each atom is the same on either side of the arrow.

When aluminium is heated with sulphur a reaction occurs:



Al(s) + S(s) Al2S3(s)



Here the equation does not balance. There is too much Al and S on the right hand side. To balance the equation we put numbers in front of the atoms on the left hand side of the equation:



2Al(s) + 3S(s) Al2S3(s)



Now there are equal numbers of aluminium and sulphur atoms on each side of the equation.



Lets try some simple examples to get us going ;



Balance the following equations by putting the correct numbers at the front of the element or compound



 Cu  +   O2          CuO



 Fe  +   Cl2        FeCl2



  P   +   O2             P4O10



 N2  +  H2           NH3



CaO   +  C         CaC2    +   CO



H2SO4  +   NaOH      Na2SO4  + H2O



 

Balancing Equations with Compounds Containing Brackets



This is straightforward-you need to remember to multiply everything inside the bracket by the number outside.



For example, 2Mg(HCO3)2 really means



2 X [Mg + (HCO3)2]

2 X [Mg + 2H + 2C +6O}

2Mg + 4H + 4C +12O





We are still balancing equations in the same way as before.  We still need the same number of each element on both sides of the equation.  The only difference is you must take into account the number outside the brackets.



Lets have a go at some simple examples in class to see if you have got the hang of it.  Simply write in the correct number at the beginning of each compound.





HCl		+	Mg(OH)2  		MgCl2 		+              H2O



Al2(CO3)3	+	HCl      		AlCl3 		+  	CO2    +   H2O



Pb(OH)2  	+	H2SO4   		PbSO4	+  	H2O





The Mole4





Look at the following equation:





Mg + ½ O2   MgO



It represents atoms of magnesium reacting with atoms of oxygen to form the compound MgO.  In fact every atom of Mg will combine with an atom of oxygen.



If we looked at the relative atomic masses of these elements, we find Mg is 24 and O is 16.  We can conclude from this that an atom of Mg has a greater mass than an atom of O.  However although the masses are different, they contain the same number of atoms.  I.e., one.



Avogadro found that if we were to take all the atoms which contributed to the Ar of  a particular element and weigh them, not only would the mass be the same as the Ar, but we would also have the same number of atoms each time.



For example the Ar of Calcium is 40, so the mass would be 40g, Avogadro found this would contain 6.02 X 1023 atoms (referred to as Avogadro`s number).



In the same way the Ar of sulphur is 32, mass 32g, containing 6.02 X 1023 atoms.



The term the mole is used to denote the mass of an element containing 6.02 X 1023 atoms.  When expressed in grams it gives the molar mass of the chemical.





If we had 80g of Calcium (twice the Ar) it would contain 1.20 X 1024 atoms, or 2 moles.



To recap what we have learned, complete the tables overleaf.



		Chemical

		Ar /  Mr

		No of atoms/molecules

		No of moles



		NaOH



		40.0

		6.02 X 1023

		1



		Cu

		



		

		



		ZnCl2

		



		

		



		CH4

		



		

		



		H2SO4

		



		

		



		KOH

		



		

		







Name try some slightly more advanced examples.



		Chemical

		Ar /  Mr

		No of atoms/molecules

		No of moles



		2NaOH



		 

		1.2 X 1024

		2



		4Cu

		



		

		



		3ZnCl2

		



		

		



		2CH4

		



		

		



		5H2SO4

		



		

		



		10KOH

		



		

		







The concept of the mole helps us to explain what is occurring in a particular equation. The following equation shows the combustion of methane in oxygen:



CH4 + 2O2 ->  CO2 + 2H2O



This means 1 mole of methane reacted (combusted) with 2 moles of oxygen to produce 1 mole of carbon dioxide and 2 moles of water.



Try this equation to see if you understand what we are on about !



Determine how many moles of oxygen would be required for the complete combustion of propane (C3H8).



C3H8	+	5O2		3CO2	+	4H2O


Reactions in Solution







When a chemical is in a solution, there are three properties we can used to describe it.



1) The volume the solution occupies.  This is measured in litres (l) or decimetre3 (dm3).

NB sometimes seen in ml or cm3.  To convert into dm3, divide by 1000



So, a volume of 100 cm3 would by 100/1000 = 0.1 dm3





2) The number of atoms in the solution, expressed in mol.







3) The concentration (the number of mol in the given volume) expressed in mol/dm3. Sometimes written as just M or Molar.  A solution who’s concentration is 1 M is equivalent to 1 mol/dm3.





A simple equation links these three properties together



		

Concentration (mol/dm3) = moles (mol) /volume (dm3)                           

c = n/v











We can rearrange this equation to solve for mole or volume:



Number of moles = Concentration X Volume



Volume = moles/Concentration



 Note these equations all assume you have already divided your volume by 1000 if it was not already in dm3







Another useful calculation allows us to calculate the number of moles of a particular chemical when we have its mass in grams.





If we have 4.0 g of sodium hydroxide and want to determine how many moles we have, we simply divide the mass by the molar mass.



So,   4/40  = 0.1 mol



The formula is no of moles= mass (g) / molar mass (g mol-1)



Try the following calculations:  remember if volume is in ml or cm3, divide by 1000 to get it into dm3.  



Note you might need to use both the mole, volume, concentration equation and the moles, mass, molar mass calculations to solve the problems below.



a) What is the concentration when 8.0 g of NaOH is dissolved in 1 dm3 of water?















b) What is the concentration when 3.65g of HCl is dissolved in 2 dm3 of water















c)  What is the volume of a solution which contains 1 mol of copper sulphate, concentration 2 mol/dm3 ?









d) What is the volume of a solution which contains 0.4 mol of ammonia, concentration 0.1 mol/dm3?



















e) How many moles of lead(II) nitrate are there in a solution containing 2 dm3 , concentration 0.2 Molar ?















f) How many moles of potassium hydroxide are there in a solution containing 0.1 dm3 , concentration 0.05 mol/dm3 ?





































The rest of this induction assignment introduces the ideas about atomic structure and bonding, forming the background to your Unit 1 module.5





Electron distribution in an atom.



If we examine how electrons are arranged in an atom we find they occur in discrete bands or shells.



A diagram of the energy levels within an atom

























As you move out from the nucleus you move from shell to shell, each representing a fixed level of energy, each shell being of a higher energy level than the last. The shells are designated by letters (see diagram above) or some times as numbers (referred to as principle quantum numbers (see diagram above).



Within the shells the electrons are arranged in orbitals. There are 3 types of orbital you need to know, the s, the p and the d (more of these at the end of this introductory unit).



The first shell can have a maximum of _____ electrons

The second shell can have a maximum of _____ electrons



The third shell can have a maximum of _____ electrons, but at GCSE you were told 8, so you only studied up to element number  18 (Argon).



Pauli exclusion principle states that the maximum no of electrons in an orbital is 2.

Within a given orbital the 2 electrons spin in _____________directions (this over comes the electron repulsion). They are known as an electron pair





Dot and Cross Diagrams



We can represent the distribution of electrons in an atom in a variety of ways.  The simplest method, carried out at GCSE was to represent electrons as dot and cross diagrams.







				

1st Shell

		















		



2nd Shell
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3rd Shell





			










Dot and Cross Diagrams of Ionic Compounds



Elements react with each other by either gaining or loosing electrons, referred to as _________ bonding, or by sharing electrons, referred to as ___________ bonding.



Ionic bonding involves an interaction (electrostatic force of attraction) between _______ oppositely charged __________ formed as a result of an electron transfer between them.



The formation of ions is represented by dot and cross diagrams.  Normally only the outer electrons are shown.  The ion is placed in square brackets, and the charge is written on the outside.



Draw a dot and cross diagram of the elements sodium and one atom of chlorine.

















Draw the resulting dot and cross diagram of the ions of sodium and chlorine.



















Draw a dot and cross diagram of the elements magnesium and one atom of oxygen.











Draw the resulting dot and cross diagram of the ions of magnesium and oxygen.

















Dot and Cross Diagrams of Covalent Compounds



Covalent bonding can also be represented by dot and cross diagrams



Hydrogen Chloride

Water





















Methane



Ammonia



















Carbon Dioxide

Ethene















(ii) Coordinate (dative) bonding is defined as: 



………………………………………………………………………………………………………………………………………………….



………………………………………………………………………………………………………………………………………………….



………………………………………………………………………………………………………………………………………………….





Diagram of the ammonium ion illustrating Coordinate (dative) bonding.
















Advanced electronic configuration and orbitals6





[image: ]Shapes of Orbitals



Topic 1.1(l) Describe the shapes of s and p orbitals;





We will now take an AS look at how electrons are arranged in atoms.



At AS we identify different types of electron, based on the 3 dimensional orbital space they occupy.  There are 3 types at A level which are s, p & d.   You are expected   to be able to draw s & p orbitals.



[image: ]





Elemental Configuration



Different elements have different numbers of s, p and d orbitals. Luckily for us they follow a logical sequence. 











The orbitals are filled in the following order (from lowest to highest energy level)

1s

2s

2p

3sFilled first



3p

4s



Then it gets a bit more complex

3d

4p





A few rules should help you work out the arrangement of electrons in any element.

· There is a maximum of only 2 electrons in any orbital.

· You have only 1 s-orbital (a maximum of _______ electrons) , 3 p- orbitals (a maximum of _______ electrons) and 5 d- orbitals (a maximum of _______electrons).

· The lowest energy level is usually completely filled before you move up to the next energy level.

· Always put in an electron into a vacant orbital, so it is unpaired. (Hund`s rule)

· Only pair up electrons when there is no vacant orbital.















Box Notation



There are two ways of representing the electrons in an element:



Method 1:Box notation.



Each orbital (with a maximum of______ electrons) is represented by a box. The box is labelled with the orbital (the number is the principle quantum number, the letter the shape of the orbital). The electrons are put into the boxes as arrows.



For example Lithium, atomic number 3 has ____ electrons. This is represented as:





Li



	











































Electronic Configuration of the first 36 elements



Complete the following table to show the electron arrangement via box notation.



Element

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

H









He







         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P



Li

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P






O

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

N

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

C

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

B

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

Be

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

Ne

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P



F

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P







Ne

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P









Na

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P







Mg

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P









Al

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P









Si

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P









P

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P











Cl

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

S

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

*Cr

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

Mn

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

V

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

Ti

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

Sc

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

Ca

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

K

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P

Ar

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P



Fe

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P









Co

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P









Ni

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P









*Cu

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P











Zn

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P





































Method 2: Electronic configuration.



The quantum numbers and orbital letters are simply written out as a list. The number of electrons in each orbital is written as a superscript suffix after the orbital letter.

For example the electronic configuration of lithium would be:

1S2, 2S1.



NB Short-hand notation can be used. For example the full electronic configuration of Calcium is 1s2, 2s2, 2p6, 3s2, 3p6 4s2. Short-hand it can be written as [Ne] 3s2, 3p6 4s2.



YOU CAN ONLY USE A NOBLE GAS STRUCTURE FOR SHORTHAND NOTATION



[Ne] represents the electronic configuration of Neon, that is



 ____________________________



Ionisation Energy



The definition of the first ionisation energy is the _______ required to convert ____ mole of gaseous atoms into ____ mole of __________  cations,  each atom losing_______ electron.



A General formula can be written as:



-------------------------------------------------------------------------------

Where M = a metal



The electronic configuration of the following elements which have undergone ionisation to lose their first electron can be written as:

K+

Ca+

Li+



New rule If you have an element with 3d and 4s electrons in it, the 4s electrons are lost first.



Zn2+

Cr3+

If we look at the ionisation energies of an element, we can predict the number of electrons in each shell. Between electrons in the same shell are relatively _________ increases in ionisation energy. Between electrons in different shells there are relatively ________ jumps.



Using the data booklet we can plot a graph of successive ionisation energies for the element aluminium. On the graph we can label the orbitals, and hence deduce the electronic configuration.



		Electron

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13



		Ionisation energy 

		578

		1817

		2745

		11578

		14831

		18378

		23296

		27460

		31862

		38458

		42655

		201276

		257928



		Log ionisation energy

		2.76

		3.26

		3.44

		4.06

		4.17

		4.26

		4.37

		4.44

		4.50

		4.58

		4.62

		5.30

		5.41





 



Trend in Ionisation Energies Down a Group.



At GCSE you should have been taught that as you descend group 1, the elements become more reactive.  In other words it’s easier to lose an electron.  At A level we can say the ionisation energy of the outer electron is getting smaller.



The reasons are:



………………………………………………………………………………………………………………………………………………….



………………………………………………………………………………………………………………………………………………….



………………………………………………………………………………………………………………………………………………….



………………………………………………………………………………………………………………………………………………….



………………………………………………………………………………………………………………………………………………….



………………………………………………………………………………………………………………………………………………….




Trend in ionisation energies across the period.



Across the period the general trend is an ___________  in ionisation energy, as can be seen on the graph below.

[image: ]























The reasons for the general trend are:



………………………………………………………………………………………………………………………………………………….



………………………………………………………………………………………………………………………………………………….



………………………………………………………………………………………………………………………………………………….



………………………………………………………………………………………………………………………………………………….



………………………………………………………………………………………………………………………………………………….



………………………………………………………………………………………………………………………………………………….






You will notice what are known as anomalies with B and O.  If you look at their electronic structures you can see the reasons why:



10st Anomaly:

B

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P













Be

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P











Reason  why B has a lower ionisation energy than Be is:









2nd Anomaly:



N

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P











O

         1S    2S	 2P	        3S	    3P	       4S	      3d	                         4P











Reason why O has a lower ionisation energy than N   is:













Exam questions





This section of the notes has exam questions which cover the different sections of Topic 1.1 you have studied in this induction assignment.



The questions contained in this Workbook are all taken from WJEC past papers. They are given to you early in the course so that you can see the standard to which you need to work. Each question is referenced to the Specification so that you can compare to the relevant set of class notes. 

Please note that these questions are a very small sample of those available on Moodle and so the questions contained in this Workbook should form only a very small part of your revision process. The questions are selected from the old specification unless otherwise stated. 

You should aim to work through the questions at a steady pace. Don’t leave them until the last minute as your teachers could ask to see your progress at any time. 

As with all aspects of the course, do not be afraid to ask for help if, having looked through your notes, you are still unsure how to answer a question.



Topic 1.1 (b) CH1 Paper Jun 07 Q1



1. State which one of the following statements applies to the ions 35Cl-, 39K+ and 40Ca2+ [1]







A	 They all contain the same number of neutrons

B	 They all contain the same number of electrons

C 	They are isotopes of one another

D 	They all have the same mass number.





Topic 1.1(c) CH1 Paper June 08 Q1



1. State the number of protons in a Ca2+ ion.						[1]



---------------------------------------------------------------







Topic 1.1(j) CH1 Paper Jan 08 Q4



4. write an equation that represents the first molar ionisation energy of potassium		[1] 



------------------------------------------------------------------------------------------



Topic 11(k) CH1 Paper Jun 07 Q10(a)



10. This question concerns the elements in the third period of the Periodic Table.





Na 	Mg 	Al	 Si 	P	 S 	Cl 	Ar



(a) Give the symbol of the element from this period which



(iii) has the largest atomic radius					-----------	[1]  



(iv) has a half-full p sub-shell of elections				-----------	[1]



(v) has the highest second ionisation energy				-----------	[1]





Topic 1.1(l) CH1 Paper Jan 08 Q6



6.  Describe the shape of a p-orbital							[1]









Topic 1.1(m) CH1 Paper Jan 08 Q2



2. Calcium phosphide can be used in distress flares.

Use the convention of arrows to represent electrons to show the electronic structure of the phosphide ion, P3-, found in calcium phosphate.
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Transition from GCSE to A-Level Geography: Getting a head start!	    

		Watch

		[image: ][image: ]Read

		[image: ]Listen



		· RGS Podcasts: https://www.rgs.org/schools/teaching-resources/ask-the-expert-podcasts/

· Expedition Volcano, Episode 1 and 2: https://www.bbc.co.uk/iplayer/episode/b09hlzbb/expedition-volcano-series-1-episode-1 

· Simon Reeve Documentaries: https://www.bbc.co.uk/iplayer/search?q=simon+reeve



		

· Oceans can be restored by 2050 - https://www.bbc.co.uk/news/science-environment-52122447

· Iceland Volcanic Eruptions https://www.bgs.ac.uk/research/volcanoes/icelandic_ash.html

· Farm Diversification

https://www.countryfile.com/how-to/outdoor-skills/how-britains-farmers-are-diversifying/ 

		For more than a century, the world has revolved around fossil fuels. Wars have been fought over them. The nations that had oil and gas had power. 



What will happen as countries develop enough renewable energy to end their dependence on fossil fuels? 



Listen here to find out: https://www.bbc.co.uk/sounds/play/m000d6sc



		[image: ]AS Geography Topics with revision sites 

		Online Course

		[image: ][image: ]WJEC Links 



		Unit 1 – Coastal Landscapes 

             Tectonic Processes & Hazards



Unit 2- Changing Places



https://www.physicsandmathstutor.com/geography-revision/a-level-wjec/



https://www.alevelgeography.com/coasts/ 

		Online Course ‘Come Rain or Shine’ Weather and Climate Course 



https://www.futurelearn.com/courses/come-rain-or-shine?fbclid=IwAR1_RY_1BTgzK2z0xepRCfY0h7RzntamxlYy2FrGu8UnFt59VmzjBaai_kM



		WJEC Geography A- Level Page where you can find the specification, past papers etc https://www.wjec.co.uk/qualifications/geography-as-a-level#tab_overview







There are more documentaries and tasks that we strengthen and develop your geographical skills on our Teams pages. Stay Safe, Mrs Davies  
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AS Level Physics



A guide to help you prepare yourself for studying AS Level Physics



[image: ]



Questions you may be asking yourself as a physicist:



· Do heavy objects fall faster than lighter ones, and is it any different on the moon? 

· If I get thrown out of a cannon can I figure out how high I will go and where I will land, and does it depend on my weight or my speed? 

· How does the speed camera know how fast I am going, and the SatNav know where I am? And what safety features does my car have built in when I find myself in a jam? 

· What makes Christmas tree lights flash on and off, and how can I make them brighter? 

· How does a microwave do what it does, and why can I hear around corners?



Book Recommendations



		[image: ]

		Surely You're Joking Mr Feynman: Adventures of a Curious Character 



Richard Feynman was a Nobel Prize winning Physicist. By reading this book, you will get insight into his life’s work including the creation of the first atomic bomb, his bongo playing adventures and his work in the field of particle physics. 



		

Quantum Theory Cannot Hurt You: Understanding the Mind-Blowing Building Blocks of the Universe



Any Physics book by Marcus Chown is an excellent insight into some of the more exotic areas of Physics that require no prior knowledge. In your first year of A-Level study you will meet the quantum world for the first time. This book will fill you with interesting facts and handy analogies to whip out to impress your peers!

		[image: ]
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Moondust: In Search of the Men Who Fell to Earth



One of the greatest scientific achievements of all time was putting man on the surface of the moon. Only 12 men made the trip to the surface, at the time of writing the book only 9 are still with us. The book does an excellent job of using the personal accounts of the 9 remaining astronauts and many others involved in the space program at looking at the whole space-race era, with hopefully a new era of space flight about to begin as we push on to put mankind on Mars in the next couple of decades.



		

A Short History of Nearly Everything



A modern classic. Popular science writing at its best. A Short History of Nearly Everything Bill Bryson’s quest to find out everything that has happened from the Big Bang to the rise of civilization - how we got from there, being nothing at all, to here, being us. Hopefully by reading it you will gain an awe-inspiring feeling of how everything in the universe is connected by some fundamental laws. 



		

[image: ]





Movie Recommendations
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		Interstellar



In Earth's future, a global crop blight and second Dust Bowl are slowly rendering the planet uninhabitable. Professor Brand, a brilliant NASA physicist, is working on plans to save mankind by transporting Earth's population to a new home via a wormhole. But first, Brand must send former NASA pilot Cooper and a team of researchers through the wormhole and across the galaxy to find out which of three planets could be mankind's new home.



		The Imitation Game



Alan Turing, a British mathematician, joins the cryptography team to decipher the German enigma code. With the help of his fellow mathematicians, he builds a machine to crack the codes.

		[image: ]
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		Gravity



Gravity focuses on two astronauts as their Space Shuttle mission is torn apart (literally) by an orbiting field of space debris. The rest of the film focuses on their struggle to survive in the silent, zero-gravity, and zero-oxygen environment above earth.



		The Martian

 

When astronauts blast off from the planet Mars, they leave behind Mark Watney presumed dead after a fierce storm. With only a meagre amount of supplies, the stranded visitor must utilize his knowledge of science, wits and spirit to find a way to survive on the hostile planet. Meanwhile, back on Earth, members of NASA and a team of international scientists work tirelessly to bring him home, while his crew mates hatch their own plan for a daring rescue mission.

		[image: ]







Other on screen recommendations:



· Minute Physics – Variety of Physics questions explained simply in a couple of minutes.

· Wonders of the Universe / Wonders of the Solar System – Both available of Netflix– Brian Cox explains the Cosmos using some excellent analogies and wonderful imagery.

· Shock and Awe, The Story of Electricity – A 3 part BBC documentary that is essential viewing if you want to see how our lives have been transformed by the ideas of a few great scientists a little over 100 years ago. 

· NASA TV – Online coverage of launches, missions, testing and the ISS. Plenty of clips and links to explore to find out more about applications of Physics in Space technology. 

· The Fantastic Mr. Feynman –. See the life’s work of the “great explainer”, a fantastic mind that created mischief in all areas of modern Physics.
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TED Talks



		

The search for dark matter – and what we’ve found so far

		

Roughly 85 percent of mass in the universe is "dark matter" -- mysterious material that can't be directly observed but has an immense influence on the cosmos. What exactly is this strange stuff, and what does it have to do with our existence? Astrophysicist Risa Wechsler explores why dark matter may be the key to understanding how the universe formed -- and shares how physicists in labs around the world are coming up with creative ways to study it.
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Have we reached the end of physics?

		

Why is there something rather than nothing? Why does so much interesting stuff exist in the universe? Particle physicist Harry Cliff works on the Large Hadron Collider at CERN, and he has some potentially bad news for people who seek answers to these questions. Despite the best efforts of scientists (and the help of the biggest machine on the planet), we may never be able to explain all the weird features of nature. Is this the end of physics? Learn more in this fascinating talk about the latest research into the secret structure of the universe.
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CERN’s supercollider

		

"Rock-star physicist" Brian Cox talks about his work on the Large Hadron Collider at CERN. Discussing the biggest of big science in an engaging, accessible way, Cox brings us along on a tour of the massive project
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Is out universe the only universe?

		

Is there more than one universe? In this visually rich, action-packed talk, Brian Greene shows how the unanswered questions of physics (starting with a big one: What caused the Big Bang?) have led to the theory that our own universe is just one of many in the "multiverse."
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Research Activities



Research, reading and note making are essential skills for A level Physics study. For the following tasks you are going to produce ‘Cornell Notes’ to summarise your reading.
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Research Activities



To get the best grades in A Level Physics you will have to get good at completing independent research and making your own notes on difficult topics. Below are links to 5 websites that cover some interesting Physics topics. 

Using the Cornell notes system, make 1 page of notes from each site covering a topic of your choice.

		http://home.cern/about

CERN encompasses the Large Hadron Collider (LHC) and is the largest collaborative science experiment ever undertaken. 

Find out about it here and make a page of suitable notes on the accelerator.

		[image: ]





		

http://joshworth.com/dev/pixelspace/pixelspace_solarsystem.html

The solar system is massive and its scale is hard to comprehend. Have a look at this award-winning website and make a page of suitable notes.
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https://phet.colorado.edu/en/simulations/category/html

PhET create online Physics simulations when you can complete some simple experiments online. Open up the resistance of a wire html5 simulation. Conduct a simple experiment and make a one page summary of the experiment and your findings.
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http://climate.nasa.gov/

NASA’s Jet Propulsion Laboratory has lots of information on Climate Change and Engineering Solutions to combat it. Have a look and make notes on an article of your choice.
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http://www.livescience.com/46558-laws-of-motion.html

Newton’s Laws of Motion are fundamental laws for the motion of all the object we can see around us. Use this website and the suggested further reading links on the webpage to make your own 1 page of notes on the topics.
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Getting ready to study…..



A level Physics will use your knowledge from GCSE and build on this to help you understand new and more demanding ideas. Complete the following tasks to make sure your knowledge is up to date and you are ready to start studying.

Standard Form 



At A level quantity will be written in standard form, and it is expected that your answers will be too. 



This means answers should be written as ….x 10y. E.g. for an answer of 1200kg we would write 1.2 x 103kg. For more information visit:



www.bbc.co.uk/education/guides/zc2hsbk/revision



 

1. Write 2530 in standard form. 



2. Write 280 in standard form. 



3. Write 0.77 in standard form. 



4. Write 0.0091 in standard form. 



5. Write 1 872 000 in standard form. 



6. Write 12.2 in standard form. 



7. Write 2.4 x 10 2 as a normal number. 



8. Write 3.505 x 10 1 as a normal number. 



9. Write 8.31 x 10 6 as a normal number. 



10. Write 6.002 x 10 2 as a normal number. 



11. Write 1.5 x 10-4 as a normal number. 



12. Write 4.3 x 103 as a normal number. 



















































Rearranging formulae 



This is something you will have done at GCSE and it is crucial you master it for success at A level. 



For a recap of GCSE watch the following links: 

· www.khanacademy.org/math/algebra/one-variable-linear-equations/old-school-equations/v/solving-for-a-variable 

· www.youtube.com/watch?v=_WWgc3ABSj4



1. E=m x g x h to find h 



2. Q= I x t to find I 



3. E = ½ m v² to find m 



4. E = ½ m v² to find v 



5. v = u + at to find u 



6. v = u + at to find a 



7. v² = u² +2as to find s 



8. v² = u² +2as to find u 









































Atomic Structure

 

You will study nuclear decay in more detail at A level covering the topics of radioactivity and particle physics. In order to explain what happens you need to have a good understanding of the model of the atom. You need to know what the atom is made up of, relative charges and masses and how sub atomic particles are arranged. 



The following video explains how the current model was discovered www.youtube.com/watch?v=wzALbzTdnc8 



Describe the model used for the structure of an atom including details of the individual particles that make up an atom and the relative charges and masses of these particles. You may wish to include a diagram and explain how this model was discovered by Rutherford

























Significant figures 



At A level you will be expected to use an appropriate number of significant figures in your answers. The number of significant figures you should use is the same as the number of significant figures in the data you are given. You can never be more precise than the data you are given so if that is given to 3 significant your answer should be too. E.g. Distance = 8.24m, time = 1.23s therefore speed = 6.75m/s 



The website below summarises the rules and how to round correctly. 

http://www.purplemath.com/modules/rounding2.htm 



Give the following to 3 significant figures: 

1. 3.4527 

2. 40.691 

3. 0.838991 

4. 1.0247 

5. 59.972 



Calculate the following to a suitable number of significant figures: 

6. 63.2/78.1 

7. 39+78+120 

8. (3.4+3.7+3.2)/3 

9. 0.0256 x 0.129 

10. 592.3/0.1772 























































	







[image: ]Social Media



Suggestions of people to follow on Twitter:



· The most interesting way to learn physics online

@ALevelPhysicsHQ



· News, views and information for the global physics community

@PhysicsWorld



· Dedicated to physics and astronomy lovers

@ZonePhysics



· The Institute of Physics is a leading scientific membership society working to advance physics for the benefit of all

@PhysicsNews



· Physics Today is the world’s most popular physics magazine

@PhysicsToday



· A journal for cutting-edge physics research

@NaturePhysics







































[image: ]Keeping it Fresh……..



It is important to keep the knowledge you have gained at GCSE fresh in your mind ready to start your A levels in September.

Why not spend some time looking over some past papers and using the mark schemes to assess how well you’ve done.



Physics GCSE Units 1 and 2 – Past Papers and Marking Schemes:

https://www.wjec.co.uk/qualifications/qualification-resources.html?subject=Physics&level=gcsefrom2016&pastpaper=true



Science Double Award GCSE Units 3 and 6 – Past Papers and marking Schemes:

https://www.wjec.co.uk/qualifications/qualification-resources.html?subject=sciencedoubleAward&level=gcsefrom2016&pastpaper=true



Planning Ahead…….



In order to prepare yourself for further study, have a look at the resources below:

		WJEC Specification – GCE AS/A Level in Physics

		https://www.wjec.co.uk/qualifications/science/as-a-level/physics-as-a-level-2015/wjec-gce-physics-spec-from-2015-english.pdf



		WJEC Specimen Assessment Materials

		https://www.wjec.co.uk/qualifications/science/as-a-level/physics-as-a-level-2015/wjec-gce-physics-sams-from-2015.pdf



		WJEC Past Papers and Marking Schemes

		https://www.wjec.co.uk/qualifications/qualification-resources.html?subject=Physics&level=gceAsafrom2015&pastpaper=true



		WJEC AS/A Level Physics Lab Book

		https://www.wjec.co.uk/qualifications/science/as-a-level/physics-as-a-level-2015/Physics%20lab%20book%20English.pdf



		Revision Guide – Units 1 and 2

		https://resources.wjec.co.uk/Pages/ResourceSingle.aspx?rIid=2955



		Revision Guide – Unit 3

		https://resources.wjec.co.uk/Pages/ResourceSingle.aspx?rIid=2737



		Revision Guide – Unit 4

		https://resources.wjec.co.uk/Pages/ResourceSingle.aspx?rIid=2770
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[bookmark: _GoBack][image: ]Skills Challenge Certificate – A Level Preparations



The focus should be on skills and knowledge development. 



Global Challenge & Project

Complete a few short courses on Future Learn or use journals/sources/research to explore some of the following topics listed below. 



For each topic or set of information pupils could consider keeping a log / set of notes or mind maps / annotations which practice the techniques listed below.



I would also encourage pupils to expand their knowledge in areas which link to their future career interests or personal interests - this will prove essential for the project as well as support university / apprenticeship / job applications.  



Suggested topics:Miss M’s tip: ENJOY exploring different topics / areas – we learn & remember so much more when we are enjoying it! 



· Health & lifestyles - drugs / alcohol / obesity etc

· Organ donations

· Shelter / homelessness

· Women's rights or Rights of the Child

· Refugee crisis

· [image: ]Extreme poverty

· Artificial Intelligence / Drones

· Environment - carbon footprint / reduction in use of plastics etc

Suggested techniques for skill development:

- What is the information suggesting / highlighting? 

- What are we learning from the information / data?

- Are we presented with any limitations within the information/data? Why might this be the case?

- Argument/viewpoint range - aim to develop a snapshot of the whole picture before delving into more detail (Tip: from general to specific)

- What issues or problems are presented in the information/data? 

- How might we overcome these issues/limitations? Are there potential solutions/other areas which could be considered?

- PESTLE factors (Political / Economic / Social / Legislative / Environmental) - What links can be made to these factors in the information you are exploring? How do we know these factors are present? What can we infer / learn from them?

- CREDIBILITY - Content? Origin? Purpose? Date of publication? Reliability? Usefulness? How or why do we know this?

- Summarise the key points in the article / source in 150 words / 50 words / A tweet (The practice of summarising is an essential skill needed for Global & Project)

- Develop the key points in the article / source in 150 words (or give yourself a word limit)

- Write your own interpretation of the information. (Set a word limit)





[image: C:\Users\Asus\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\OSNAPU1O\MC900434389[1].wmf]           Suggested source links:

  	https://www.futurelearn.com/

 	Newspaper websites including - I newpaper / The Times / The Guardian 

  	Journals - accessed via Google scholar or google advanced search 



Enterprise Challenge

For "light relief" (which is also relevant prep) I would recommend programmes which link to the Enterprise challenge. Pupils could make notes / mind maps on key themes which would aid their understanding when they come to start their Enterprise challenge.

Pupils could even complete a "mini challenge" - design a new product or service and prepare a draft innovation proposal & pitch (business plan).

Miss M’s tip: strike a balance between study and rest – build in the learning or exploring of all the fascinating topics around relaxation and hobbies.



Suggested themes for notes:

-generation of ideas

-team working

-design processes 

-profits and loss 

-5 P’s (product / place / promotion / people / price)

[image: ]-innovation proposals (business plans)

-pitching ideas 



Suggested programmes:

The Apprentice

Dragons Den

https://www.futurelearn.com/courses/social-enterprise-sustainable-business/0/steps/20903







Skills / Project

Complete the WB Future Learn Course which focuses on skills & the project (but also useful for Global challenge & review tasks across all challenges). 



[image: ]Pupils gain an accreditation after completing it. Pupils could even complete a "mini project" which puts the skills in context. 



https://www.futurelearn.com/courses/welshbacc



Miss M’s tip: learning can take place via reading / listening to the radio / programmes (documentaries / TED talks / TV & film etc) so make the most of all that is on offer to you! 







Point of contact

Should pupils require any further advice / feedback or have any questions then feel free to use the following:

Department Twitter – @Miss_M

Email – MainwaringF6@hwbcymru.net

[bookmark: _Hlk38901621]The luxury with SCC/WB is that skill & knowledge development can take place across a range of subjects. Even if you aren’t “specifically revising or preparing SCC topics” doesn’t mean that they won’t be useful for SCC!  #winning #alwayslearning #aiminghigh #wegotthis
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