St Laurence School
Sixth Form
Pre-Year 12 Summer
Work 2019
ALL work is due to be
handed in during your first
lesson in September.

1

Art
Research task:
1.
Visit a gallery – local or international. Write a review of an exhibition in the gallery
Include:
-

An overview of the exhibition: the types of work in it, background info on the
artist/s involved, how the work is displayed
Any leaflets etc and other visual documentation. You may be allowed to take
photos to include (ask first!), you may make some sketches
A detailed analysis of your favourite artwork in the exhibition. Include some
background info on the artist if you can find some.

Explain: which materials and techniques have been used, when the work was produced, the
style of the artwork, how colour or tone have been used if two dimensional, the scale of the
work, what you focus on first when you look at the artwork. What you like about the
artwork. If you could ask the artist a question what would it be?

Practical tasks:
2.
Produce a series of drawings based on the theme of ‘Still life’. This could be objects
that have special meaning to you, everyday objects in your home, bedroom or place of
work.
Try to work from the actual objects rather than photos.
Include:
-

-

1 A4 refined, tonal pencil drawing which includes 3 – 4 objects. Think about how
you arrange them into a still life. You may want surrounding space around the
objects or for some of the objects to be cropped out of the frame. Think about
the surfaces and textures of the objects and how they fit together into a still life.
It should take you at least 2 hours to produce. Use a soft leaded pencil such as a
2B or 4B for the darker tones.
1 A4 continuous line drawing of a single object. Use black ink pen or biro. This
should be a quick drawing.
1 A4 drawing of a different object using the oppose hand to the one you usually
draw with. Don’t over think this, just give it a go!
1 A4 pen drawing of 2 – 3 objects using hatching and cross hatching to build up
tone. It should take you at least 1 hour to produce.
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Examples of gallery visit work -
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A level biology
Summer work
Task 1: Structure and function of organelles in eukaryotic cells.
You learnt about cell structure at GCSE, however there is a lot more to it at A-level. Please
come prepared in September with the following information, you should expect a test in
week one. Learning this thoroughly now will help you throughout the A level course.
You need to know the difference between a prokaryotic cell (e.g. bacteria) and eukaryotic
cells (e.g. plant, animal, fungal, algal). Both types of cell contain many organelles, you will be
expected to know the structure and function of the following organelles and be able to label
them on a diagram. You must also be able to relate the organelle content of a cell to its
function.













Cell-surface membrane
Nucleus
Mitochondria
Chloroplasts
Golgi apparatus
Golgi vesicles
Lysosomes
Ribosomes
Rough endoplasmic reticulum
Smooth endoplasmic reticulum
The cell wall
The cell vacuole of plants

For example:

Name of organelle

Structure

Function

Ribosome

Tiny organelle. Either free
floating or can be attached
to rough endoplasmic
reticulum. Made up of
proteins and RNA, does not
have a membrane

Protein synthesis
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Arithmetic and numerical computation
Skill
Example
Recognise and make use of
appropriate units in
calculations
Recognise and use

expressions in decimal and
standard form





Use ratios, fractions and
percentages





Estimate results
Use calculators to find and use
power, exponential and
logarithmic functions
Handling data
Skill
Use an appropriate number of
significant figures

Find arithmetic means
Construct and interpret
frequency tables and
diagrams, bar charts and
histograms





Understand simple probability
Understand the principles of
sampling as applied to
scientific data
Understand the terms mean,
median and mode
Use a scatter diagram to
identify a correlation between
two variables
Make order of magnitude

calculations



Select and use a statistical test

Rating

convert between units, e.g. mm3 to cm3 as part of volumetric
calculations
work out the unit for a rate, e.g. breathing rate
use an appropriate number of decimal places in calculations,
e.g. for a mean
carry out calculations using numbers in standard and ordinary
form, e.g. use of magnification
understand standard form when applied to areas such as size
of organelles
convert between numbers in standard and ordinary form
understand that significant figures need retaining when making
conversions between standard and ordinary form, e.g.
0.0050 mol dm–3 is equivalent to 5.0 × 10–3 mol dm–3
calculate percentage yields
calculate surface area to volume ratio
use scales for measuring
represent phenotypic ratios (monohybrid and dihybrid crosses)
estimate results to sense check that the calculated values are
appropriate
estimate the number of bacteria grown over a certain length of
time

Example
report calculations to an appropriate number of significant
figures given raw data quoted to varying numbers of significant
figures
understand that calculated results can only be reported to the
limits of the least accurate measurement
find the mean of a range of data, e.g. the mean number of
stomata in the leaves of a plant
represent a range of data in a table with clear headings, units
and consistent decimal places
interpret data from a variety of tables, e.g. data relating to
organ function
plot a range of data in an appropriate format, e.g. enzyme
activity over time represented on a graph
interpret data for a variety of graphs, e.g. explain
electrocardiogram traces
analyse random data collected by an appropriate means, e.g.
use Simpson’s index of diversity to calculate the biodiversity of
a habitat
calculate or compare the mean, median and mode of a set of
data, e.g. height/mass/size of a group of organisms
interpret a scattergram, e.g. the effect of lifestyle factors on
health
use and manipulate the magnification formula
magnification = size of image
size of real object
the chi-squared test to test the significance of the difference
between observed and expected results
the Student’s t-test
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Rating

Understand measures of

dispersion, including standard
deviation and range
Identify uncertainties in
measurements and use simple
techniques to determine
uncertainty when data are
combined

the correlation coefficient
calculate the standard deviation
understand why standard deviation might be a more useful
measure of dispersion for a given set of data, e.g. where there
is an outlying result
calculate percentage error where there are uncertainties in
measurement

Task 2: A-level biology specification.
As you move through the course it is important that you keep track of what you have
covered and start to highlight areas where additional work is needed. Please print yourself
off a copy of the AQA specification and have it in your folders ready for lesson one. You can
find a copy on the AQA website, alternatively there is a copy stored on the curriculum drive
(student, science, A level, biology). Pages 11-35 are the AS content which you will be taught
in year 12.

Task 3: Mathematical skills
Hopefully it won’t come as a surprise that there is a demand for good mathematical skills in
A-level biology. At least 10% of marks in your biology exams will rely on these mathematical
skills.
Use the following table to assess your current ability. Be honest, some of these skills will be
tested in week one so that your teachers are aware of where support is needed. Of course
you will get plenty of opportunity to practise these skills over the 2 year course and we do
not expect you to be perfect at them all straight away. Some of these skills will be new to
you and so do not worry about rating them as red at present. Keep this list in your file and
revisit it regularly to ensure that you are aware of your strengths and weaknesses.
Use the following rating (both colours and numbers must be completed, and a mean score
calculated):
Red – very unsure, not done this before. Put a number 1 in the box
Amber – I have come across this skill but I need to revise it. Put a number 2 in the box
Green – I am confident that I can do this. Put a number 3 in the box
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Algebra
Skill
Understand and use the
symbols: =, <, <<, >>, >,
Change the subject of an
equation
Substitute numerical values
into algebraic equations using
appropriate units for physical
quantities
Solve algebraic equations
Use logarithms in relation to
quantities that range over
several orders of magnitude
Graphs
Translate information between
graphical, numerical and
algebraic forms
Plot two variables from
experimental or other data
Understand that y = mx+c
represents a linear relationship
Determine the intercept of a
graph
Calculate rate of change from
a graph showing a linear
relationship
Draw and use the slope of a
tangent to a curve as a
measure of rate of change
Geometry and trigonometry
Calculate the circumferences,
surface areas and volumes of 
regular shapes

Example

Rating

use and manipulate equations, e.g. magnification
use a given equation, e.g. Simpson’s index of diversity
d = N(N-1)
∑n(n-1)
solve equations in a biological context,
e.g. cardiac output = stroke volume x heart rate
use a logarithmic scale in the context of microbiology, e.g.
growth rate of a microorganism such as yeast

understand that data may be presented in a number of formats
and be able to use these data, e.g. dissociation curves
select an appropriate format for presenting data, bar charts,
histograms, graphs and scattergrams
predict/sketch the shape of a graph with a linear relationship,
e.g. the effect of substrate concentration on the rate of an
enzyme-controlled reaction with excess enzyme
read off an intercept point from a graph, e.g. compensation
point in plants
Students may be tested on their ability to:
calculate a rate from a graph, e.g. rate of transpiration
use this method to measure the gradient of a point on a curve,
e.g. amount of product formed plotted against time when the
concentration of enzyme is fixed

calculate the circumference and area of a circle
calculate the surface area and volume of rectangular prisms, of
cylindrical prisms and of spheres
e.g. calculate the surface area or volume of a cell

mean score for competency in A level biology mathematical skills
(September 2015)
Skills in italics will only be examined at A-level
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BUSINESS STUDIES
Task 1 – Start-up businesses (Mr McNulty)
Scenario:
Bradford on Avon Chamber of Commerce has offered a prize of £5000 for the
best business start-up idea. To win the prize you need to present your ideas for
setting up a business which must provide a service that meets a local need.
Research and planning:
You will need to:
 Conduct market research
 Develop a unique selling point
 Identify the location of your business
 Identify the materials and equipment the business will need
 Calculate the minimum price you will need to charge to cover the costs of
the business
 Estimate the sales and profit for the business
Final assessment:
You must complete your research and prepare your presentation for the
Chamber of Commerce by the start of year 12.
Your presentation should include:






The name of your business and an explanation of the service you will be
offering
The results of your market research and how your service will meet local
needs
The unique selling point of your business and where it will be located
The expected income, expenditure and profit (well researched answers
are more likely to win!)
A conclusion explaining why your business idea deserves the prize

You will present your business ideas at the start of year 12.
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Task 2 - Entrepreneurs and their mentors (Mrs Barber)
The Financial Times published interviews with five entrepreneurs, asking about the people whose
advice they valued. Here are the highlights:
Entrepreneur

Business Achievements

Donald Trump,
Trump
Organisation

Billionaire property
developer and the ‘Alan
Sugar’ on the US version of
The Apprentice

‘My father, Fred Trump, was my mentor. When I was young I
would follow him around construction sites and see how he did
business.’
‘He told me to “know everything you can about what you’re
doing”. He was extremely knowledgeable and could even help
out the carpenters. His four-step formula for success was
simple: get in, get it done, get it done right and get out.’

Biz Stone, cofounder, Twitter

By June 2010 Twitter was
reported to have 190 million
visitors per month,
generating 65 million Tweets
a day. Twitter shares value
the business at $1-1.5 bn.

‘I have two mentors. The first is Steve Snider (who gave Biz
his first break). I took advantage of all his knowledge … he’s a
natural teacher. He taught me how to deal with fragile egos.’
‘My other mentor is Evan Williams, my Twitter co-founder.
We’re very different. He’s patient and takes the long view. He
gets to the core of the problem by looking at things from
various angles’.

Sahar Hashemi,
co-founder,
Coffee Republic

Coffee Republic is
remarkable in having lasted
nearly 15 years without ever
making a profit. Sahar (and
her brother) are fortunate
to be taken seriously as
entrepreneurs

‘My mother was my mentor. The idea of selling coffee to a teadrinking nation in the early 1990s was a bit reckless. But when
you start a business you have to listen to a lot of doom-mongers
and having someone buy into your dream, as my mother did, was
vital. In a practical sense she was supportive in that she
allowed my brother and me to move into her house during the
start-up phase.’

Michelle
Garnaut,
restauranteur

Owns several restaurants in
Hong Kong and Shanghai

‘When I was starting out 25 years ago, I looked up to women.
There were only about half a dozen who had made it. When I
was 23 I met the owner of a restaurant called Mietta. She told
me that a restaurant was not all about the chef. As a trained
chef I thought she was wrong, but now I realise she was right.
The other person was Gay Bilson, whi is fantastically ethical
about business. I found myself thinking: “What would Gay do?”.’

John Ayton,

First started Links of
London, which he sold in
2006 for £45 million. Then
founded Annoushka
jewellery.

‘I was a lawyer before going into business. The person who
taught me lessons I have used was a senior partner I shared
rooms with. From him, I learnt how to negotiate and how to see
the wood for the trees.’

Co-founder of
Annoushka
Jewellery

The Advice They Valued

Questions
1.

From the above, state two examples of entrepreneurs whose mentors gave them the
confidence to succeed and explain why you chose them.

2. a)From the above, identify two examples of mentors who helped with practical aspects of
business start-up
b) Examine the probable importance of one of these to the business concerned.
PRESENTATION
3. Prepare a presentation about an entrepreneur that inspires you. Include their attributes,
skills and characteristics which make them a successful entrepreneur.
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A-level Chemistry

Bridging Task / Independent study task for start of year
Prepare a 5 minute presentation on the Periodic Table or a beginner’s guide
to mole calculations. You will be expected to deliver it to the rest of the
group for peer assessment.
As a minimum you should include the following for the Periodic Table:
1. Mendeleev’s periodic table and compare that to the Modern Periodic
Table.
2. Focus on its particular groups (in particular groups 1,2,7 and 8),
electronic structure, relate this to reactivity.
3. Uses of the different elements in each group.
4. Your presentation should have no more than 5 slides (including the title
page)
5. Reference any sources of information
As a minimum you should include the following for the beginner’s guide to
mole calculations:
1. Recap atomic structure and masses, balancing equations.
2. Predicting reacting masses
3. Solid and liquid mole calculations
4. Your presentation should have no more than 5 slides – including the title
page
5. Reference any sources of information
PLEASE DO NOT…..
….Simply copy and paste info from the web; you will be presenting your
information and need to convince your audience you know what you are
talking about.
…Fill each page with your script with size 12 font. The best presenters use
diagrams, bullet points etc to prompt and support the talk.
…Copy each other or simply share presentations.
…Try and avoid too many flashy effects, remember content is king.
Please can any powerpoint presentations be emailed directly to Mr Smith,
using densmi@st-laurence.com prior to Wednesday 4th September.
We all hope you have a brilliant summer break
The Chemistry team
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Classical Civilisation
I am really pleased that you have decided to take Classical Civilisation AS level this year. Studying the
classical world is such an enjoyable and rewarding experience and not only will it develop your general
knowledge of western society, but it will complement and enhance all of your other studies by
explaining the world from which most of them probably originated!
Throughout the year we will be working with The Odyssey by Homer, one of the most influential works
of western literature. We are reading it to appreciate the craft of such a ground breaking text and we
will be using it to explore the world and values of ancient Greek society. Below is all the information
you need to know to take on the course in September:
Text to buy:

The Odyssey by Homer

*Edition – Penguin, translated by E.V. Rieu: ISBN 0-140-44911-6*
It is vitally important that you get the correct translation (pictured below) as they can vary and we
will be working from the translation that is used in the exam.
Read the text – it might be difficult at first because you may not have come across anything like it
before, but persevere and it will really be worth it, particularly when you get to Odysseus’ tales of his
wanderings.
As you read, you may want to record your thoughts and opinions about the following in a reading
journal that allows you to track key moments in each text:
 The context of the text – anything you learn about the world of the ancient Greeks
 Key moments – keep track of the major developments and turning points in the text
 Characters and their roles – why they are in the text, what they stand for, their attitudes,
humans vs the gods
 Major themes and ideas with which the text engages
 The language and style of the writer (repetition of features/scenes, use of imagery etc.)
 Words/terminology you are unfamiliar with
This is the copy you
MUST have for this
course.

Other activities to fill your summer with that will help prepare you for
this course:
Visit museums e.g: The British Museum in London (look for the
Parthenon Friezes),The Ashmolean in Oxford.
Familiarise your self with the Greek gods and goddesses
Documentaries on YouTube:
Who were the Greeks? Professor Michael Scott explores their world.
Watch films based on the ancient myths:
English
Literature
Summer
Work
‘O’ Brother
Where
Art Thou?’(2000)
– directly
inspired by The Odyssey,
there aren’t any decent films for the story as it is just too much for a
film to do justice.
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English Literature Summer Work
We’re pleased to see that you have opted to study English Literature in Year 12 at St.
Laurence next year. Please find below details of the set texts for the year ahead and some
essential summer preparatory work.
We will be studying the following texts from September which you will need to purchase and
read over the summer. We have detailed the recommended editions, please make every
effort to obtain these copies as it will make it easier for page referencing in class.

The Great Gatsby by F Scott Fitzgerald
Recommended edition:

Penguin Modern Classics
ISBN: 9780141182636

All My Sons by Arthur Miller
Recommended edition:

Penguin Modern Classics
ISBN: 9780141189970

Essential Summer Work



Read the whole of The Great Gatsby. Focus any annotations on the presentation of the
different aspects of love e.g. unrequited love, obsession, betrayal etc. We will begin
studying this in September.
Read the whole of All My Sons. Focus any annotations on the presentation of family, war
and post-war society. We will begin studying this in September.

As part of developing your wider reading, we would also like you to obtain and read
the following texts over the summer:
A Doll’s House – Henrik Ibsen
On Chesil Beach – Ian McEwan
There is no recommended copy you need to get for these and they should be available
cheaply online.

We look forward to working with you next year.

Have a good summer!
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ENGLISH LANGUAGE AND LITERATURE

Please ask students to buy and read
The Great Gatsby by F Scott
Fitzgerald, They should also try to
watch a film adaptation of the novel:
one stars Leonardo di Caprio, one
stars Robert Redford.
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GERMAN SUMMER WORK 2019
1) Reading and research skills. Look at the following news article relating to the
theme of the environment in Germany. The article asks whether deposits on coffee
cups are a good idea. Use strategies from Induction Day to make sense of the text,
looking up and noting down new words/structures as needed:
http://news4kids.de/nachrichten/vermischtes/article/pfand-auf-kaffeebecher-eine-guteidee

2) Listening and research skills. Deutsche Welle: langsame gesprochene
Nachrichten. Below is a link to current news reports in German, which are each 100
seconds long. These reports are ‘slowly spoken news’ and are aimed at people
learning German. They change regularly and there are also interesting articles, as
well as current news.
http://www.dw.de/deutsch-lernen/nachrichten/s-8030
Over the summer holiday, try to watch at least one a week and record any new
vocabulary. You can also get a transcript of some of the reports, so have a look on
the website to see what is available and how it can help you improve your listening
skills and knowledge of current events.

3. Conjugating verbs. Use www.verbix.com and in particular
http://www.verbix.com/languages/german.html to conjugate the following verbs in the
present tense (i.e.the ich, du, er, wir, ihr, Sie, sie forms of the verb). Make sure you
know what all of these pronouns mean, and the meanings of the verbs below.
sein; haben; werden; lesen; sehen; fahren; machen; tragen; wollen; sollen;
können; dürfen; müssen; mögen
verb
sein
haben
werden
etc.

ich
bin

du
bist

er/sie

wir

14

ihr

Sie

sie

4. Consolidating your understanding of tenses. Use www.verbix.com and in
particular http://www.verbix.com/languages/german.html to check out these verbs below
in the perfect tense, the future tense and the imperfect (all for ‘ich’). The imperfect might
not be as familiar to you, so don’t worry if you are not quite sure. See what you can find.
sein, lesen, fahren, gehen, tragen
verb
machen
sein
lesen
fahren
gehen
tragen

meaning
to do/ make

perfect
ich habe... gemacht
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future
ich werde... machen

imperfect
ich machte
ich war

FRENCH SUMMER WORK 2019
TASK 1
During Y12 you will be studying a film, “Au revoir les enfants”. Make sure you
have watched the film in full. Copies of the film with English subtitles are
available in the ILC and can be borrowed during term time. Alternatively, you
may wish to purchase your own copy of the DVD.
TASK 2
In order to help you understand the film, complete and bring to the first lesson
the following research tasks:
1.
Research the director of the film (Louis Malle) and bring 10 facts in
English about him.
2.
Research the historical period in which the film was set. Write 100-200
words in English about what was happening in France in 1944.
TASK 3
Use www.verbix.com to conjugate the following verbs in the present tense
(i.e.the je, tu, il, elle,on, nous, vous, ils, elles forms of the verb):
être, avoir, aller, faire, vouloir, pouvoir, devoir, finir, manger, vendre
Write out the present tense conjugation of each verb and have this
information ready in your school French folder.
TASK 4
Try some of the independent study tasks below. Bring at least one article of
your choice (this can be from a French newspaper or magazine) which you
have found interesting to discuss with the group.
Suggested tasks:
1)
Watch a French film or TV show (a selection available in ILC or on Media
Stream).
2)
Listen to French music or radio. This website has a wide range of
suggested stations which can be streamed live:
http://www.listenlive.eu/france.html
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3)
Choose an interesting article on this website:
http://www.lesdebrouillards.com/ Look up key vocabulary and write a
summary in French or English
4)
Browse current affairs on French newspaper websites
http://www.onlinenewspapers.com/france.htm
5)
Go to http://www.languagesonline.org.uk/ On the left hand menu, go to
Francais and then Grammar unit and revise some of the tenses you feel less
confident with.
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Film Studies
Objectives:



To broaden your film knowledge before you begin the Film Studies course
To respond personally and critically to films

Task: Your Film Diary
Record your thoughts about the
films you watch over the summer
holiday using the Film Diary
template below. In order to
broaden your experience of film,
please make sure that you watch
the types of film stipulated in the
left hand column.

Type of film

Title of film,
director of film,
year of release,
2 or 3 cast
members

Production
company /
Distributor

1. a film from
Europe in a
language other
than English

2. a film made
before 1950

3. a modern
independent film
(2010-present).
“Independent”
means that it is not
produced and/or
distributed by a
large corporation
such as Warner
18

Your thoughts
and stars out of
5

Reviewers’
comments: short
quotations from
reviews from a
reputable source
– i.e. a
newspaper or
magazine (or
their website)

Bros, Universal,
Sony, Twentieth
Century Fox

4. a documentary
film
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Graphics
Research 3 examples of either Graphics, Illustration, digital
media or animation that you like. Prepare a short
presentation where you address the following questions:
 What is the purpose/ function of the work?
 Who is the intended audience and how has this been
considered?
 What do you like about it? Why?
 When discussing the work try to reflect on the layout or
composition of the work, use of colour, materials and
techniques used and make sure you share your own
opinion.
2. Produce a piece of Graphic design, which reflects on an
aspect of your summer break. Make reference to the
research you’ve done for inspiration. This can be presented
digitally or by hand.

If you have any questions please feel free to contact me via
email adalaw@st-laurence.com
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Geography
The following tasks are designed to introduce you to your Geography A-Level and to prepare you for
the course in September. Your work will be utilised in lessons and is vital to your course for your
exams in Yr13 so your teachers expect 100% effort and a demonstration of your independent
research/study skills. Ensure you are able to make the best possible first impression! Textbook pages
to help you for the physical geography work can be found here but is a starting point:
W:\Student\Humanities\Geography\KS5\Pre-Year 12 work\Yr12 summer work\Textbook pages
Human Geography: “Globalisation” – What are the causes and impacts of globalisation
[How long? 2-3 hours]
Aim:
 To understand the multiple causes of globalisation
 To demonstrate with example an understanding of the causes & impacts of globalisation
on modern society
Tasks:
1. Read the article from Geography Review titled “Globalisation: What are the causes?” Make
clear notes on this. You should also begin a glossary of key terms from those on page 2 and
answer the discussion questions on the final page.
2. Watch the documentary Supersized Earth: Episode 2 The Way We Live
(https://www.dailymotion.com/video/x1sbr4i). Whilst watching this, create a mind map of
notes about the ways in which our world has changed due to globalisation.
Physical Geography: “Coastal Landscapes and Change” – How do characteristic coastal landforms
contribute to coastal landscapes?
[How long? 3 hours]
Aim:
 To understand how waves and erosion generate erosional landforms
 To understand the processes of transport and deposition forming depositional landforms
 Recognise the influence of sub-aerial processes that change landforms.
Task:
You are to complete clear and detailed notes a number of coastal landforms in preparation for
Enquiry Question 2 of the Coasts topic. The landforms you need to know are listed below. You must
ensure that each landform is documented on separate pieces of paper, with clear diagrams
showing their formation, clear explanations on how each is formed linking in key terminology
wherever relevant and a real life example. As a final part of the work, there should be an annotated
map of the Jurassic Coast showing the location of each of these landforms.
Landforms:
1. Mass movement types (fall, topple,
transitional slide, rotational slide, flow);
2. Hard rock cliff collapse;
3. Berm;
4. Wave cut platform & notch;
5. Cave, arch, stack & stump;
6. Blow hole;

7.
8.
9.
10.
11.
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Bayhead beach;
Tombolo;
Bar/barrier beach;
Cuspate foreland;
Hooked spit.
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History
Democracy and Dictatorships in Germany 1919-63 & British History
Task 1
On A3 paper produce a Timeline of German history, 1918 - 45. Colour code events: Political,
Economic, Military and Social and provide a brief description of each event (one sentence maximum).
Include the following key events, as well as any others you think important:
Defeat in WW1
Kapp Putsch
Death of Ebert
Young Plan
Papen
dismissed/replaced
by Schleicher
Enabling Law passed
The Four-Year Plan
established under
Goering
Outbreak of WW2
Stauffenberg Bomb
Plot

Kiel Mutiny
Occupation of the
Ruhr
Hindenburg
appointed President

Ebert appointed
Chancellor
Period of
hyperinflation
Locarno Conference

Death of
Stresemann

Wall St Crash

Hitler appointed
chancellor
All political
opposition declared
illegal
The creation of the
RHSA (Reich
Security Office)
German invasion of
USSR (Operation
Barbarossa)

Reichstag Fire

German surrender

Spartacist Uprising
Munich Beer Hall
putsch
Germany joining the
LoN
Bruning appointed
chancellor
Last democratic
elections under the
Weimar constitution

Signing of the ToV
Dawes Plan
Creation of Muller’s
coalition government
Resignation of
Bruning/appointment
of von Papen
Day of Potsdam

The Night of the
Long Knives

Death of
Hindenburg

The New Plan
introduced

Concordat signed
with the Pope

Nuremberg Race
Laws introduced

Kristallnacht

Wannsee
Conference
Yalta Conference
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The Final Solution

Goebbels ‘Total war
Speech’

Potsdam
Conference

Nuremberg Trials

Task 2
Key term
The Stab in the back
myth
Ludendorff’s October
reform
The Spartacist revolt

Definition

Explanation

Significance

The Weimar
Constitution
First past the post
Article 48
The Treaty of
Versailles
The Kapp Putsch
Reparations
The Triple Crisis
(1923)
Complete the following table. Define the key term, explain it and consider the historical significance of
each one.

Task 3
Create a short biography for each of the following key individuals that we will encounter in the first
unit of work on the creation of the Weimar Republic and its early years of crisis.
Erich Ludendorff
Wilhelm Groener

Paul von
Hindenburg
Gustav Noske

Prince Max von
Baden
Walther
Rathenau

Friedrich Ebert
Wolfgang Kapp

Phillip
Scheidermann
Gustav
Stresemann

Task 4
Using the handout provided in your induction lesson with Mr Bailey, produce an overview of Germany
from 1871 (Unification) - 1918 (Collapse of Imperial Germany). The best way to structure this would
be an A3 mind map. Focus on the following factors: The unification of Germany, the government,
economic and social developments and foreign affairs.

Reading list:
Core textbook:



Access to History: Democracy and Dictatorships in Germany 1919-63, Geoff Layton.
Aiming for an A in A-level History, Nicholas Fellows (2018) (HIGHLY RECCOMENDED)

Other useful textbooks:
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SHP Weimar and Nazi Germany, John Hite and Chris Hinton
Democracy and Dictatorships in Germany 1919-1963, Nicholas Fellows
My revision notes OCR AS/A-level History: Democracy and Dictatorships in Germany 19191963, Nicholas Fellows

Wider reading:




A History of Germany 1918 - 2014: The Divided Nation, 4th Edition, Mary Fulbrook (2014)
(HIGHLY RECCOMENDED)
Hitler and Nazi Germany, Frank McDonough (2001)
Hitler and Nazism, Dick Geary (2000)

Challenging wider reading: (The following books are detailed and more complex, ideal for those aiming
for A/A*)




The Coming of the Third Reich, Richard J. Evans (2003)
The Third Reich in Power, Richard J. Evans (2005)
The Nazi Dictatorship: Problems and Perspectives of Interpretation, Isan Kershaw (2000)

Suggested TV documentaries:






Hitler's Circle of Evil (Netflix)
Auschwitz: The Nazis and the Final Solution (Netflix)
Einsatzgruppen: The Nazi Death Squads (Netflix)
The Rise of the Nazi Party (Amazon Prime)
The Nazis - A Warning from History (BBC)

Suggested film list:









The Rise of Evil (on YouTube)
The Pianist
Schindler's List
Downfall
Conspiracy
Valkyrie
Escape from Sobibor
Life Is Beautiful

SEE BELOW FOR TASK 5

27

Task 5
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Law
Activity 1
Look at the diagram below and use it to help you:
a.
b.

Write a definition of each of the terms i.e. Law, Morality, Justice.
Explain how the circles overlap:
i.
How can the law and justice be satisfied but not morality?
ii.
How can something be seen as moral and just but be against the law?
iii.
How can something be legal and moral but not be seen as just?

Activity 2 (Read the following article)
1. What crime/s do you think have been committed?
2. What type of sentence would you give the offender and why?
3. What would you want to know about the offender, before passing sentence and what
factors would influence your choice of sentence?
4. Give a definition for the terms rehabilitation and retribution and explain which one should
be the main aim of sentencing.

Passenger suffers severe head injuries after brick thrown at bus in Bristol
June 26th 2018
A man has suffered serious head injuries after a brick thrown through a bus window in Knowle West
hit him in the head. The pensioner was travelling on the No 90 First bus service from Bristol city
centre to Hengrove last night when he was hurt by the missile. Avon and Somerset police revealed
details of the incident this evening as they appealed for witnesses to come forward.
A force spokesman said that when the bus reached Inns Court Avenue, Knowle West, at around
11.30pm, a brick was thrown at the window, smashing it and hitting the 65-year-old victim in the
head. He was taken to hospital for treatment where his condition has deteriorated today, the
spokesman added. The pensioner's condition was said to be stable this evening but police say he has
suffered some "potentially life-changing injuries". The force spokesman could not provide any
further details of the exact nature of the man's injuries. He said: "We're appealing for anyone who
saw the incident, or who knows who may be responsible, to come forward.
The police could not elaborate about his injuries.
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Mathematics - Summer Work
The following tasks and challenges focus on key fundamental skills that you need to ensure
you have mastered in order to apply them to more complicated, less structured
problems/situations. A-Level Mathematics is an algebra based course which means you will
be required to thoroughly understand techniques efficiently, accurately and flexibly. It is
quite feasible to gain a high grade at GCSE without having mastered these fundamental
skills. Experience shows that students who begin this course with inadequate algebraic skills
struggle through the course and ultimately do not succeed.
With all of this in mind…
Over the summer you will complete:
-

My Maths Homeworks (4 tasks set)
Written solutions to a set of questions (later in this document)

By the end of the second week back in September we expect:
-

My Maths Homeworks to be completed with at least 90% correct on each task
Your written solutions to the questions on the following pages to be ready to submit

In the first week back you will sit a series of 6 tests, 3 per lesson. Each lasting about 15 mins
and with a focus on one of the fundamental skills.
The pass mark is 100% - you will need to resit in a session after school (you will have to seek
help with that skill from other students, My Maths and/or your teacher).
MINI-TEST
1
2
3
4
5
6

SKILL FOCUS
Fractions
Expanding
Factorising
Laws of Indices
Completing the square
Manipulating surds

ASSIGNED MYMATHS TASKS
A-LEVEL MATHEMATICS
A-LEVEL FURTHER MATHEMATICS
My Maths - New Spec A-Level
In addition to the other assigned tasks, you
need to complete:
‘Pure/Algebra/Algebraic Manipulation’
My Maths - New Spec A-Level
‘Pure/Algebra/Indices 1’
‘Pure/Proof/Proof by deduction’
‘Pure/Algebra/Indices 2’
‘Pure/Exponentials &
‘Pure/Algebra/Surds 1’
Logarithms/Exponential Graphs’

Methods and answers should be presented formally on a separate piece (or
pieces) of paper. You do not have enough space on here to do so.
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FUNDAMENTAL SKILLS ASSESSMENT
FRACTIONS
Calculate :
2
1) 2)

3)

5
6

7
2

11

4) 3

x

÷
4
9

3

11
8
9
3
7

- 2

3
7

FACTORISING
Fully factorise:
1) 8a2 – 12a
2) a2 – 6a – 8
3) 3a2 – 75
4) 4a2 – 9b2

NO CALCULATORS

EXPANDING
Fully simplify:
1) 3(4a-2)
2) (2a-7)(3a + 4)
3) 4(2a+3)2
4) 2(a+3) – 7(a-2)
5) (5a + 9)(5a – 9)
6) 5a(2a-1) – (a2 +3a - 5)
LAWS OF INDICES
Evaluate:
1) 361/2
2) 82 x 811
3) 970
4) 5-1
5)

2
3

8

6) 64

−

5
6

Simplify, leaving in index form
1) (a2b)3

2)
3)
COMPLETING THE SQUARE
Write the following in the form (ax +
b)2 + c , where a, b, c are written as
integers or fractions.
1)
x2 + 6x - 10
2)
x2 – 3x + 5
3)
4x2 + 8x + 12
4)
5x2 – 3x + 13

a4 x b x a-3
b x a-4
4

( √𝑎 )-3

MANIPULATING SURDS
Simplify where possible:
1) √12
2) 4√3 x 3√27
3) (√2 + 5)( √7 – 3)
4) (2√5 + √7)2
5)

5

√7
(√3−2)
6)
(√5+3)

7) √2 + 5√8 - 2√7 + 3√196
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Further Maths
Experiment with equilateral triangles, what do you notice? Justify your conclusion(s) algebraically.
What happens with other shapes? What happens when you change the proportions of the marker
points?
Research why Richard Feynman was fascinated by this result? Produce a poster/power point or
piece of written work communicating your findings.
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Philosophy
Philosophy is a vital subject, living and relevant. It contains within it the seeds for your own
happiness and self-understanding as well as the source of hope for our collective futures.
Don't pass up this chance you have to reflect deeply and make a difference. It's a confusing
world - but one full of wonder and potential
Task 1 – The Cave
“An enormous rock falls and blocks the exit of a cave you and five other tourists have been
exploring. Fortunately, you spot a hole elsewhere and decide to let "Big Jack" out first. But
Big Jack, a man of generous proportions, gets stuck in the hole. He cannot be moved and
there is no other way out.
VOTE RESULTS
Should you blast Big Jack out?
Yes
74.12%

No
25.88%

19377 votes cast
Results are indicative and may not reflect public opinion
The high tide is rising and, unless you get out soon, everyone but Big Jack (whose head is
sticking out of the cave) will inevitably drown. Searching through your backpack, you find a
stick of dynamite. It will not move the rock, but will certainly blast Big Jack out of the hole.
Big Jack, anticipating your thoughts, pleads for his life. He does not want to die, but neither
do you and your four companions. Should you blast Big Jack out?
What choices are available to us in the cave? Who should we save and why? Should we
save anyone? I want you to explore these choices and analyse the strengths and
weaknesses of those choices. By the end of the essay I would like you to have made a
decision as to what you would do and why? Try and put your ideas into categories.
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Task 2 – The Illusions of life
Read and make notes on the following Articles (The Problems of Philosophy by Bertrand
Russell and The New York Times Article on the illusion of freedom.
You should set out your work in using the following headings: Paragraph, Important
information, Clarification, Questions and Predictions. Remember Philosophy is rarely
understood the first time and needs to be read more than once in order to gain
understanding

Task Three – How do the articles on the Illusion of perception affect your ideas in the cave
example?
Having read the previously mentioned articles I want you to now reflect on your previous
work on the cave example. How certain are you of the choices that you have made? Would
you change your analysis of the cave situation or not? This should be at least one side of A4
What are we looking for?
We want you to demonstrate the following skills:
•
Analysis: taking a whole and separating it into its separate parts. Basically you
should include a wide range of information based on the questions that you have been
asked. One paragraph per idea.
•
Evaluation: to judge the value of something. This is when you show us why you feel
something is worth studying. Pinpoint the valuable parts of the subject
These are important skills in A - level Philosophy. It is important that you are practicing
these skills right from the word go. We also want to show you the difference between
focusing on a textbook (GCSE) and focusing on reading around the topic (A level).
Presentation
•
I would like you write in clear paragraphs. You should have one idea for each
paragraph.
•
I would like to see lots of interesting examples that show me that you understand
the questions.
•
Examples can be found throughout life. Films, TV and Newspapers are rich sources
of philosophical and ethical content. Keep your eyes open for interesting examples.
•

Include your own opinion

•

Do not forget to answer the questions set

•
I would like you to bring in a printed copy of your work in the first week of the new
September term
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Some books that you might find interesting to read are:
General Reading:
•

Sophie’s World

•

Philosophy for beginners

•

101 philosophy problems

•

Zeno and the Tortoise, How to think like a philosopher

A level Introductions
•

Puzzle of Ethics

•

Puzzle of Philosophy

All of these books can be purchased very cheaply on Amazon.

CHAPTER I. APPEARANCE AND REALITY

Is there any knowledge in the world which is so certain that no
reasonable man could doubt it? This question, which at first sight might
not seem difficult, is really one of the most difficult that can
be asked. When we have realized the obstacles in the way of a
straightforward and confident answer, we shall be well launched on the
study of philosophy--for philosophy is merely the attempt to answer
such ultimate questions, not carelessly and dogmatically, as we do in
ordinary life and even in the sciences, but critically, after exploring
all that makes such questions puzzling, and after realizing all the
vagueness and confusion that underlie our ordinary ideas.

In daily life, we assume as certain many things which, on a closer
scrutiny, are found to be so full of apparent contradictions that only a
great amount of thought enables us to know what it is that we really may
believe. In the search for certainty, it is natural to begin with our
present experiences, and in some sense, no doubt, knowledge is to be
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derived from them. But any statement as to what it is that our immediate
experiences make us know is very likely to be wrong. It seems to me that
I am now sitting in a chair, at a table of a certain shape, on which I
see sheets of paper with writing or print. By turning my head I see out
of the window buildings and clouds and the sun. I believe that the sun
is about ninety-three million miles from the earth; that it is a hot
globe many times bigger than the earth; that, owing to the earth's
rotation, it rises every morning, and will continue to do so for an
indefinite time in the future. I believe that, if any other normal
person comes into my room, he will see the same chairs and tables and
books and papers as I see, and that the table which I see is the same as
the table which I feel pressing against my arm. All this seems to be
so evident as to be hardly worth stating, except in answer to a man who
doubts whether I know anything. Yet all this may be reasonably doubted,
and all of it requires much careful discussion before we can be sure
that we have stated it in a form that is wholly true.

To make our difficulties plain, let us concentrate attention on the
table. To the eye it is oblong, brown and shiny, to the touch it is
smooth and cool and hard; when I tap it, it gives out a wooden sound.
Any one else who sees and feels and hears the table will agree with this
description, so that it might seem as if no difficulty would arise;
but as soon as we try to be more precise our troubles begin. Although
I believe that the table is 'really' of the same colour all over, the
parts that reflect the light look much brighter than the other parts,
and some parts look white because of reflected light. I know that, if
I move, the parts that reflect the light will be different, so that the
apparent distribution of colours on the table will change. It follows
that if several people are looking at the table at the same moment, no
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two of them will see exactly the same distribution of colours, because
no two can see it from exactly the same point of view, and any change in
the point of view makes some change in the way the light is reflected.

For most practical purposes these differences are unimportant, but to
the painter they are all-important: the painter has to unlearn the habit
of thinking that things seem to have the colour which common sense says
they 'really' have, and to learn the habit of seeing things as they
appear. Here we have already the beginning of one of the distinctions
that cause most trouble in philosophy--the distinction between
'appearance' and 'reality', between what things seem to be and what they
are. The painter wants to know what things seem to be, the practical man
and the philosopher want to know what they are; but the philosopher's
wish to know this is stronger than the practical man's, and is more
troubled by knowledge as to the difficulties of answering the question.

To return to the table. It is evident from what we have found, that
there is no colour which pre-eminently appears to be _the_ colour of the
table, or even of any one particular part of the table--it appears to
be of different colours from different points of view, and there is
no reason for regarding some of these as more really its colour than
others. And we know that even from a given point of view the colour will
seem different by artificial light, or to a colour-blind man, or to a
man wearing blue spectacles, while in the dark there will be no colour
at all, though to touch and hearing the table will be unchanged. This
colour is not something which is inherent in the table, but something
depending upon the table and the spectator and the way the light falls
on the table. When, in ordinary life, we speak of _the_ colour of the
table, we only mean the sort of colour which it will seem to have to a
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normal spectator from an ordinary point of view under usual conditions
of light. But the other colours which appear under other conditions
have just as good a right to be considered real; and therefore, to avoid
favouritism, we are compelled to deny that, in itself, the table has any
one particular colour.

The same thing applies to the texture. With the naked eye one can see
the grain, but otherwise the table looks smooth and even. If we looked
at it through a microscope, we should see roughnesses and hills and
valleys, and all sorts of differences that are imperceptible to the
naked eye. Which of these is the 'real' table? We are naturally tempted
to say that what we see through the microscope is more real, but that in
turn would be changed by a still more powerful microscope. If, then, we
cannot trust what we see with the naked eye, why should we trust what we
see through a microscope? Thus, again, the confidence in our senses with
which we began deserts us.

The shape of the table is no better. We are all in the habit of judging
as to the 'real' shapes of things, and we do this so unreflectingly that
we come to think we actually see the real shapes. But, in fact, as we
all have to learn if we try to draw, a given thing looks different
in shape from every different point of view. If our table is 'really'
rectangular, it will look, from almost all points of view, as if it had
two acute angles and two obtuse angles. If opposite sides are parallel,
they will look as if they converged to a point away from the spectator;
if they are of equal length, they will look as if the nearer side were
longer. All these things are not commonly noticed in looking at a table,
because experience has taught us to construct the 'real' shape from the
apparent shape, and the 'real' shape is what interests us as practical
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men. But the 'real' shape is not what we see; it is something inferred
from what we see. And what we see is constantly changing in shape as we
move about the room; so that here again the senses seem not to give us
the truth about the table itself, but only about the appearance of the
table.

Similar difficulties arise when we consider the sense of touch. It is
true that the table always gives us a sensation of hardness, and we feel
that it resists pressure. But the sensation we obtain depends upon how
hard we press the table and also upon what part of the body we press
with; thus the various sensations due to various pressures or various
parts of the body cannot be supposed to reveal _directly_ any definite
property of the table, but at most to be _signs_ of some property which
perhaps _causes_ all the sensations, but is not actually apparent in any
of them. And the same applies still more obviously to the sounds which
can be elicited by rapping the table.

Thus it becomes evident that the real table, if there is one, is not the
same as what we immediately experience by sight or touch or hearing. The
real table, if there is one, is not _immediately_ known to us at all,
but must be an inference from what is immediately known. Hence, two very
difficult questions at once arise; namely, (1) Is there a real table at
all? (2) If so, what sort of object can it be?

It will help us in considering these questions to have a few simple
terms of which the meaning is definite and clear. Let us give the name
of 'sense-data' to the things that are immediately known in sensation:
such things as colours, sounds, smells, hardnesses, roughnesses, and
so on. We shall give the name 'sensation' to the experience of being
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immediately aware of these things. Thus, whenever we see a colour,
we have a sensation _of_ the colour, but the colour itself is a
sense-datum, not a sensation. The colour is that _of_ which we are
immediately aware, and the awareness itself is the sensation. It is
plain that if we are to know anything about the table, it must be
by means of the sense-data--brown colour, oblong shape, smoothness,
etc.--which we associate with the table; but, for the reasons which have
been given, we cannot say that the table is the sense-data, or even
that the sense-data are directly properties of the table. Thus a problem
arises as to the relation of the sense-data to the real table, supposing
there is such a thing.

The real table, if it exists, we will call a 'physical object'. Thus
we have to consider the relation of sense-data to physical objects.
The collection of all physical objects is called 'matter'. Thus our two
questions may be re-stated as follows: (1) Is there any such thing as
matter? (2) If so, what is its nature?

The philosopher who first brought prominently forward the reasons
for regarding the immediate objects of our senses as not existing
independently of us was Bishop Berkeley (1685-1753). His _Three
Dialogues between Hylas and Philonous, in Opposition to Sceptics and
Atheists_, undertake to prove that there is no such thing as matter at
all, and that the world consists of nothing but minds and their ideas.
Hylas has hitherto believed in matter, but he is no match for Philonous,
who mercilessly drives him into contradictions and paradoxes, and makes
his own denial of matter seem, in the end, as if it were almost common
sense. The arguments employed are of very different value: some are
important and sound, others are confused or quibbling. But Berkeley
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retains the merit of having shown that the existence of matter is
capable of being denied without absurdity, and that if there are any
things that exist independently of us they cannot be the immediate
objects of our sensations.

There are two different questions involved when we ask whether matter
exists, and it is important to keep them clear. We commonly mean by
'matter' something which is opposed to 'mind', something which we think
of as occupying space and as radically incapable of any sort of thought
or consciousness. It is chiefly in this sense that Berkeley denies
matter; that is to say, he does not deny that the sense-data which we
commonly take as signs of the existence of the table are really signs
of the existence of _something_ independent of us, but he does deny
that this something is non-mental, that it is neither mind nor ideas
entertained by some mind. He admits that there must be something which
continues to exist when we go out of the room or shut our eyes, and that
what we call seeing the table does really give us reason for believing
in something which persists even when we are not seeing it. But he
thinks that this something cannot be radically different in nature from
what we see, and cannot be independent of seeing altogether, though it
must be independent of _our_ seeing. He is thus led to regard the 'real'
table as an idea in the mind of God. Such an idea has the required
permanence and independence of ourselves, without being--as matter would
otherwise be--something quite unknowable, in the sense that we can only
infer it, and can never be directly and immediately aware of it.

Other philosophers since Berkeley have also held that, although the
table does not depend for its existence upon being seen by me, it does
depend upon being seen (or otherwise apprehended in sensation) by
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_some_ mind--not necessarily the mind of God, but more often the whole
collective mind of the universe. This they hold, as Berkeley does,
chiefly because they think there can be nothing real--or at any rate
nothing known to be real except minds and their thoughts and feelings.
We might state the argument by which they support their view in some
such way as this: 'Whatever can be thought of is an idea in the mind of
the person thinking of it; therefore nothing can be thought of except
ideas in minds; therefore anything else is inconceivable, and what is
inconceivable cannot exist.'

Such an argument, in my opinion, is fallacious; and of course those who
advance it do not put it so shortly or so crudely. But whether valid or
not, the argument has been very widely advanced in one form or another;
and very many philosophers, perhaps a majority, have held that there is
nothing real except minds and their ideas. Such philosophers are called
'idealists'. When they come to explaining matter, they either say, like
Berkeley, that matter is really nothing but a collection of ideas,
or they say, like Leibniz (1646-1716), that what appears as matter is
really a collection of more or less rudimentary minds.

But these philosophers, though they deny matter as opposed to mind,
nevertheless, in another sense, admit matter. It will be remembered that
we asked two questions; namely, (1) Is there a real table at all? (2) If
so, what sort of object can it be? Now both Berkeley and Leibniz admit
that there is a real table, but Berkeley says it is certain ideas in the
mind of God, and Leibniz says it is a colony of souls. Thus both of them
answer our first question in the affirmative, and only diverge from the
views of ordinary mortals in their answer to our second question. In
fact, almost all philosophers seem to be agreed that there is a real
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table: they almost all agree that, however much our sense-data--colour,
shape, smoothness, etc.--may depend upon us, yet their occurrence is
a sign of something existing independently of us, something differing,
perhaps, completely from our sense-data, and yet to be regarded as
causing those sense-data whenever we are in a suitable relation to the
real table.

Now obviously this point in which the philosophers are agreed--the view
that there _is_ a real table, whatever its nature may be--is vitally
important, and it will be worth while to consider what reasons there are
for accepting this view before we go on to the further question as
to the nature of the real table. Our next chapter, therefore, will be
concerned with the reasons for supposing that there is a real table at
all.

Before we go farther it will be well to consider for a moment what it
is that we have discovered so far. It has appeared that, if we take any
common object of the sort that is supposed to be known by the senses,
what the senses _immediately_ tell us is not the truth about the object
as it is apart from us, but only the truth about certain sense-data
which, so far as we can see, depend upon the relations between us and
the object. Thus what we directly see and feel is merely 'appearance',
which we believe to be a sign of some 'reality' behind. But if the
reality is not what appears, have we any means of knowing whether there
is any reality at all? And if so, have we any means of finding out what
it is like?

Such questions are bewildering, and it is difficult to know that even
the strangest hypotheses may not be true. Thus our familiar table,
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which has roused but the slightest thoughts in us hitherto, has become a
problem full of surprising possibilities. The one thing we know about it
is that it is not what it seems. Beyond this modest result, so far, we
have the most complete liberty of conjecture. Leibniz tells us it is a
community of souls: Berkeley tells us it is an idea in the mind of God;
sober science, scarcely less wonderful, tells us it is a vast collection
of electric charges in violent motion.

Among these surprising possibilities, doubt suggests that perhaps there
is no table at all. Philosophy, if it cannot _answer_ so many questions
as we could wish, has at least the power of _asking_ questions which
increase the interest of the world, and show the strangeness and wonder
lying just below the surface even in the commonest things of daily life.

CHAPTER II. THE EXISTENCE OF MATTER

In this chapter we have to ask ourselves whether, in any sense at all,
there is such a thing as matter. Is there a table which has a certain
intrinsic nature, and continues to exist when I am not looking, or is
the table merely a product of my imagination, a dream-table in a very
prolonged dream? This question is of the greatest importance. For if
we cannot be sure of the independent existence of objects, we cannot
be sure of the independent existence of other people's bodies, and
therefore still less of other people's minds, since we have no grounds
for believing in their minds except such as are derived from observing
their bodies. Thus if we cannot be sure of the independent existence of
objects, we shall be left alone in a desert--it may be that the whole
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outer world is nothing but a dream, and that we alone exist. This is an
uncomfortable possibility; but although it cannot be strictly proved to
be false, there is not the slightest reason to suppose that it is true.
In this chapter we have to see why this is the case.

Before we embark upon doubtful matters, let us try to find some more
or less fixed point from which to start. Although we are doubting the
physical existence of the table, we are not doubting the existence
of the sense-data which made us think there was a table; we are not
doubting that, while we look, a certain colour and shape appear to us,
and while we press, a certain sensation of hardness is experienced by
us. All this, which is psychological, we are not calling in question.
In fact, whatever else may be doubtful, some at least of our immediate
experiences seem absolutely certain.

Descartes (1596-1650), the founder of modern philosophy, invented a
method which may still be used with profit--the method of systematic
doubt. He determined that he would believe nothing which he did not see
quite clearly and distinctly to be true. Whatever he could bring himself
to doubt, he would doubt, until he saw reason for not doubting it.
By applying this method he gradually became convinced that the only
existence of which he could be _quite_ certain was his own. He imagined
a deceitful demon, who presented unreal things to his senses in a
perpetual phantasmagoria; it might be very improbable that such a demon
existed, but still it was possible, and therefore doubt concerning
things perceived by the senses was possible.

But doubt concerning his own existence was not possible, for if he did
not exist, no demon could deceive him. If he doubted, he must exist; if

45

he had any experiences whatever, he must exist. Thus his own existence
was an absolute certainty to him. 'I think, therefore I am,' he said
(_Cogito, ergo sum_); and on the basis of this certainty he set to work
to build up again the world of knowledge which his doubt had laid in
ruins. By inventing the method of doubt, and by showing that subjective
things are the most certain, Descartes performed a great service to
philosophy, and one which makes him still useful to all students of the
subject.

But some care is needed in using Descartes' argument. 'I think,
therefore I am' says rather more than is strictly certain. It might seem
as though we were quite sure of being the same person to-day as we were
yesterday, and this is no doubt true in some sense. But the real Self is
as hard to arrive at as the real table, and does not seem to have that
absolute, convincing certainty that belongs to particular experiences.
When I look at my table and see a certain brown colour, what is quite
certain at once is not '_I_ am seeing a brown colour', but rather,
'a brown colour is being seen'. This of course involves something (or
somebody) which (or who) sees the brown colour; but it does not of
itself involve that more or less permanent person whom we call 'I'. So
far as immediate certainty goes, it might be that the something which
sees the brown colour is quite momentary, and not the same as the
something which has some different experience the next moment.

Thus it is our particular thoughts and feelings that have primitive
certainty. And this applies to dreams and hallucinations as well as to
normal perceptions: when we dream or see a ghost, we certainly do have
the sensations we think we have, but for various reasons it is held that
no physical object corresponds to these sensations. Thus the certainty
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of our knowledge of our own experiences does not have to be limited in
any way to allow for exceptional cases. Here, therefore, we have, for
what it is worth, a solid basis from which to begin our pursuit of
knowledge.

The problem we have to consider is this: Granted that we are certain of
our own sense-data, have we any reason for regarding them as signs of
the existence of something else, which we can call the physical object?
When we have enumerated all the sense-data which we should naturally
regard as connected with the table, have we said all there is to say
about the table, or is there still something else--something not a
sense-datum, something which persists when we go out of the room? Common
sense unhesitatingly answers that there is. What can be bought and sold
and pushed about and have a cloth laid on it, and so on, cannot be
a _mere_ collection of sense-data. If the cloth completely hides the
table, we shall derive no sense-data from the table, and therefore, if
the table were merely sense-data, it would have ceased to exist, and
the cloth would be suspended in empty air, resting, by a miracle, in
the place where the table formerly was. This seems plainly absurd; but
whoever wishes to become a philosopher must learn not to be frightened
by absurdities.

One great reason why it is felt that we must secure a physical object
in addition to the sense-data, is that we want the same object for
different people. When ten people are sitting round a dinner-table,
it seems preposterous to maintain that they are not seeing the same
tablecloth, the same knives and forks and spoons and glasses. But the
sense-data are private to each separate person; what is immediately
present to the sight of one is not immediately present to the sight of
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another: they all see things from slightly different points of view, and
therefore see them slightly differently. Thus, if there are to be public
neutral objects, which can be in some sense known to many different
people, there must be something over and above the private and
particular sense-data which appear to various people. What reason, then,
have we for believing that there are such public neutral objects?

The first answer that naturally occurs to one is that, although
different people may see the table slightly differently, still they all
see more or less similar things when they look at the table, and
the variations in what they see follow the laws of perspective and
reflection of light, so that it is easy to arrive at a permanent object
underlying all the different people's sense-data. I bought my table from
the former occupant of my room; I could not buy _his_ sense-data,
which died when he went away, but I could and did buy the confident
expectation of more or less similar sense-data. Thus it is the fact that
different people have similar sense-data, and that one person in a given
place at different times has similar sense-data, which makes us suppose
that over and above the sense-data there is a permanent public object
which underlies or causes the sense-data of various people at various
times.

Now in so far as the above considerations depend upon supposing that
there are other people besides ourselves, they beg the very question at
issue. Other people are represented to me by certain sense-data, such as
the sight of them or the sound of their voices, and if I had no
reason to believe that there were physical objects independent of my
sense-data, I should have no reason to believe that other people exist
except as part of my dream. Thus, when we are trying to show that there
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must be objects independent of our own sense-data, we cannot appeal to
the testimony of other people, since this testimony itself consists of
sense-data, and does not reveal other people's experiences unless our
own sense-data are signs of things existing independently of us. We must
therefore, if possible, find, in our own purely private experiences,
characteristics which show, or tend to show, that there are in the world
things other than ourselves and our private experiences.

In one sense it must be admitted that we can never prove the existence
of things other than ourselves and our experiences. No logical absurdity
results from the hypothesis that the world consists of myself and my
thoughts and feelings and sensations, and that everything else is mere
fancy. In dreams a very complicated world may seem to be present, and
yet on waking we find it was a delusion; that is to say, we find that
the sense-data in the dream do not appear to have corresponded with such
physical objects as we should naturally infer from our sense-data. (It
is true that, when the physical world is assumed, it is possible to
find physical causes for the sense-data in dreams: a door banging, for
instance, may cause us to dream of a naval engagement. But although, in
this case, there is a physical cause for the sense-data, there is not a
physical object corresponding to the sense-data in the way in which an
actual naval battle would correspond.) There is no logical impossibility
in the supposition that the whole of life is a dream, in which we
ourselves create all the objects that come before us. But although this
is not logically impossible, there is no reason whatever to suppose that
it is true; and it is, in fact, a less simple hypothesis, viewed as a
means of accounting for the facts of our own life, than the common-sense
hypothesis that there really are objects independent of us, whose action
on us causes our sensations.
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The way in which simplicity comes in from supposing that there really
are physical objects is easily seen. If the cat appears at one moment in
one part of the room, and at another in another part, it is natural
to suppose that it has moved from the one to the other, passing over
a series of intermediate positions. But if it is merely a set of
sense-data, it cannot have ever been in any place where I did not see
it; thus we shall have to suppose that it did not exist at all while I
was not looking, but suddenly sprang into being in a new place. If
the cat exists whether I see it or not, we can understand from our own
experience how it gets hungry between one meal and the next; but if
it does not exist when I am not seeing it, it seems odd that appetite
should grow during non-existence as fast as during existence. And if the
cat consists only of sense-data, it cannot be hungry, since no hunger
but my own can be a sense-datum to me. Thus the behaviour of the
sense-data which represent the cat to me, though it seems quite natural
when regarded as an expression of hunger, becomes utterly inexplicable
when regarded as mere movements and changes of patches of colour, which
are as incapable of hunger as a triangle is of playing football.

But the difficulty in the case of the cat is nothing compared to the
difficulty in the case of human beings. When human beings speak--that
is, when we hear certain noises which we associate with ideas, and
simultaneously see certain motions of lips and expressions of face--it
is very difficult to suppose that what we hear is not the expression
of a thought, as we know it would be if we emitted the same sounds. Of
course similar things happen in dreams, where we are mistaken as to the
existence of other people. But dreams are more or less suggested by what
we call waking life, and are capable of being more or less accounted for
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on scientific principles if we assume that there really is a physical
world. Thus every principle of simplicity urges us to adopt the natural
view, that there really are objects other than ourselves and our
sense-data which have an existence not dependent upon our perceiving
them.

Of course it is not by argument that we originally come by our belief in
an independent external world. We find this belief ready in ourselves as
soon as we begin to reflect: it is what may be called an _instinctive_
belief. We should never have been led to question this belief but for
the fact that, at any rate in the case of sight, it seems as if the
sense-datum itself were instinctively believed to be the independent
object, whereas argument shows that the object cannot be identical
with the sense-datum. This discovery, however--which is not at all
paradoxical in the case of taste and smell and sound, and only slightly
so in the case of touch--leaves undiminished our instinctive belief that
there _are_ objects _corresponding_ to our sense-data. Since this belief
does not lead to any difficulties, but on the contrary tends to simplify
and systematize our account of our experiences, there seems no good
reason for rejecting it. We may therefore admit--though with a slight
doubt derived from dreams--that the external world does really exist,
and is not wholly dependent for its existence upon our continuing to
perceive it.

The argument which has led us to this conclusion is doubtless less
strong than we could wish, but it is typical of many philosophical
arguments, and it is therefore worth while to consider briefly its
general character and validity. All knowledge, we find, must be built
up upon our instinctive beliefs, and if these are rejected, nothing
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is left. But among our instinctive beliefs some are much stronger than
others, while many have, by habit and association, become entangled with
other beliefs, not really instinctive, but falsely supposed to be part
of what is believed instinctively.

Philosophy should show us the hierarchy of our instinctive beliefs,
beginning with those we hold most strongly, and presenting each as much
isolated and as free from irrelevant additions as possible. It should
take care to show that, in the form in which they are finally set forth,
our instinctive beliefs do not clash, but form a harmonious system.
There can never be any reason for rejecting one instinctive belief
except that it clashes with others; thus, if they are found to
harmonize, the whole system becomes worthy of acceptance.

It is of course _possible_ that all or any of our beliefs may be
mistaken, and therefore all ought to be held with at least some slight
element of doubt. But we cannot have _reason_ to reject a belief except
on the ground of some other belief. Hence, by organizing our instinctive
beliefs and their consequences, by considering which among them is most
possible, if necessary, to modify or abandon, we can arrive, on the
basis of accepting as our sole data what we instinctively believe, at an
orderly systematic organization of our knowledge, in which, though the
_possibility_ of error remains, its likelihood is diminished by the
interrelation of the parts and by the critical scrutiny which has
preceded acquiescence.

This function, at least, philosophy can perform. Most philosophers,
rightly or wrongly, believe that philosophy can do much more than
this--that it can give us knowledge, not otherwise attainable,
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concerning the universe as a whole, and concerning the nature of
ultimate reality. Whether this be the case or not, the more modest
function we have spoken of can certainly be performed by philosophy, and
certainly suffices, for those who have once begun to doubt the adequacy
of common sense, to justify the arduous and difficult labours that
philosophical problems involve.

CHAPTER III. THE NATURE OF MATTER

In the preceding chapter we agreed, though without being able to
find demonstrative reasons, that it is rational to believe that our
sense-data--for example, those which we regard as associated with my
table--are really signs of the existence of something independent of us
and our perceptions. That is to say, over and above the sensations of
colour, hardness, noise, and so on, which make up the appearance of
the table to me, I assume that there is something else, of which these
things are appearances. The colour ceases to exist if I shut my eyes,
the sensation of hardness ceases to exist if I remove my arm from
contact with the table, the sound ceases to exist if I cease to rap the
table with my knuckles. But I do not believe that when all these things
cease the table ceases. On the contrary, I believe that it is because
the table exists continuously that all these sense-data will reappear
when I open my eyes, replace my arm, and begin again to rap with my
knuckles. The question we have to consider in this chapter is: What
is the nature of this real table, which persists independently of my
perception of it?

53

To this question physical science gives an answer, somewhat incomplete
it is true, and in part still very hypothetical, but yet deserving of
respect so far as it goes. Physical science, more or less unconsciously,
has drifted into the view that all natural phenomena ought to be reduced
to motions. Light and heat and sound are all due to wave-motions, which
travel from the body emitting them to the person who sees light or feels
heat or hears sound. That which has the wave-motion is either aether or
'gross matter', but in either case is what the philosopher would call
matter. The only properties which science assigns to it are position in
space, and the power of motion according to the laws of motion. Science
does not deny that it _may_ have other properties; but if so, such other
properties are not useful to the man of science, and in no way assist
him in explaining the phenomena.

It is sometimes said that 'light _is_ a form of wave-motion', but this
is misleading, for the light which we immediately see, which we know
directly by means of our senses, is _not_ a form of wave-motion, but
something quite different--something which we all know if we are not
blind, though we cannot describe it so as to convey our knowledge to a
man who is blind. A wave-motion, on the contrary, could quite well be
described to a blind man, since he can acquire a knowledge of space by
the sense of touch; and he can experience a wave-motion by a sea voyage
almost as well as we can. But this, which a blind man can understand, is
not what we mean by _light_: we mean by _light_ just that which a blind
man can never understand, and which we can never describe to him.

Now this something, which all of us who are not blind know, is not,
according to science, really to be found in the outer world: it is
something caused by the action of certain waves upon the eyes and nerves
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and brain of the person who sees the light. When it is said that light
_is_ waves, what is really meant is that waves are the physical cause of
our sensations of light. But light itself, the thing which seeing people
experience and blind people do not, is not supposed by science to form
any part of the world that is independent of us and our senses. And very
similar remarks would apply to other kinds of sensations.

It is not only colours and sounds and so on that are absent from the
scientific world of matter, but also _space_ as we get it through sight
or touch. It is essential to science that its matter should be in _a_
space, but the space in which it is cannot be exactly the space we see
or feel. To begin with, space as we see it is not the same as space as
we get it by the sense of touch; it is only by experience in infancy
that we learn how to touch things we see, or how to get a sight of
things which we feel touching us. But the space of science is neutral as
between touch and sight; thus it cannot be either the space of touch or
the space of sight.

Again, different people see the same object as of different shapes,
according to their point of view. A circular coin, for example, though
we should always _judge_ it to be circular, will _look_ oval unless we
are straight in front of it. When we judge that it _is_ circular, we are
judging that it has a real shape which is not its apparent shape, but
belongs to it intrinsically apart from its appearance. But this real
shape, which is what concerns science, must be in a real space, not
the same as anybody's _apparent_ space. The real space is public, the
apparent space is private to the percipient. In different people's
_private_ spaces the same object seems to have different shapes; thus
the real space, in which it has its real shape, must be different from
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the private spaces. The space of science, therefore, though _connected_
with the spaces we see and feel, is not identical with them, and the
manner of its connexion requires investigation.

We agreed provisionally that physical objects cannot be quite like
our sense-data, but may be regarded as _causing_ our sensations.
These physical objects are in the space of science, which we may call
'physical' space. It is important to notice that, if our sensations
are to be caused by physical objects, there must be a physical space
containing these objects and our sense-organs and nerves and brain. We
get a sensation of touch from an object when we are in contact with it;
that is to say, when some part of our body occupies a place in physical
space quite close to the space occupied by the object. We see an object
(roughly speaking) when no opaque body is between the object and our
eyes in physical space. Similarly, we only hear or smell or taste an
object when we are sufficiently near to it, or when it touches the
tongue, or has some suitable position in physical space relatively to
our body. We cannot begin to state what different sensations we shall
derive from a given object under different circumstances unless we
regard the object and our body as both in one physical space, for it is
mainly the relative positions of the object and our body that determine
what sensations we shall derive from the object.

Now our sense-data are situated in our private spaces, either the space
of sight or the space of touch or such vaguer spaces as other senses
may give us. If, as science and common sense assume, there is one public
all-embracing physical space in which physical objects are, the relative
positions of physical objects in physical space must more or less
correspond to the relative positions of sense-data in our private
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spaces. There is no difficulty in supposing this to be the case. If we
see on a road one house nearer to us than another, our other senses will
bear out the view that it is nearer; for example, it will be reached
sooner if we walk along the road. Other people will agree that the house
which looks nearer to us is nearer; the ordnance map will take the
same view; and thus everything points to a spatial relation between the
houses corresponding to the relation between the sense-data which we see
when we look at the houses. Thus we may assume that there is a physical
space in which physical objects have spatial relations corresponding to
those which the corresponding sense-data have in our private spaces. It
is this physical space which is dealt with in geometry and assumed in
physics and astronomy.

Assuming that there is physical space, and that it does thus correspond
to private spaces, what can we know about it? We can know _only_ what is
required in order to secure the correspondence. That is to say, we can
know nothing of what it is like in itself, but we can know the sort
of arrangement of physical objects which results from their spatial
relations. We can know, for example, that the earth and moon and sun
are in one straight line during an eclipse, though we cannot know what
a physical straight line is in itself, as we know the look of a straight
line in our visual space. Thus we come to know much more about the
_relations_ of distances in physical space than about the distances
themselves; we may know that one distance is greater than another, or
that it is along the same straight line as the other, but we cannot have
that immediate acquaintance with physical distances that we have with
distances in our private spaces, or with colours or sounds or other
sense-data. We can know all those things about physical space which a
man born blind might know through other people about the space of sight;
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but the kind of things which a man born blind could never know about the
space of sight we also cannot know about physical space. We can know the
properties of the relations required to preserve the correspondence with
sense-data, but we cannot know the nature of the terms between which the
relations hold.

With regard to time, our _feeling_ of duration or of the lapse of time
is notoriously an unsafe guide as to the time that has elapsed by the
clock. Times when we are bored or suffering pain pass slowly, times when
we are agreeably occupied pass quickly, and times when we are sleeping
pass almost as if they did not exist. Thus, in so far as time is
constituted by duration, there is the same necessity for distinguishing
a public and a private time as there was in the case of space. But in so
far as time consists in an _order_ of before and after, there is no need
to make such a distinction; the time-order which events seem to have is,
so far as we can see, the same as the time-order which they do have. At
any rate no reason can be given for supposing that the two orders are
not the same. The same is usually true of space: if a regiment of men
are marching along a road, the shape of the regiment will look different
from different points of view, but the men will appear arranged in the
same order from all points of view. Hence we regard the order as true
also in physical space, whereas the shape is only supposed to correspond
to the physical space so far as is required for the preservation of the
order.

In saying that the time-order which events seem to have is the same as
the time-order which they really have, it is necessary to guard against
a possible misunderstanding. It must not be supposed that the various
states of different physical objects have the same time-order as the
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sense-data which constitute the perceptions of those objects. Considered
as physical objects, the thunder and lightning are simultaneous; that is
to say, the lightning is simultaneous with the disturbance of the air in
the place where the disturbance begins, namely, where the lightning
is. But the sense-datum which we call hearing the thunder does not take
place until the disturbance of the air has travelled as far as to where
we are. Similarly, it takes about eight minutes for the sun's light
to reach us; thus, when we see the sun we are seeing the sun of eight
minutes ago. So far as our sense-data afford evidence as to the physical
sun they afford evidence as to the physical sun of eight minutes ago; if
the physical sun had ceased to exist within the last eight minutes, that
would make no difference to the sense-data which we call 'seeing
the sun'. This affords a fresh illustration of the necessity of
distinguishing between sense-data and physical objects.

What we have found as regards space is much the same as what we find
in relation to the correspondence of the sense-data with their
physical counterparts. If one object looks blue and another red, we may
reasonably presume that there is some corresponding difference between
the physical objects; if two objects both look blue, we may presume a
corresponding similarity. But we cannot hope to be acquainted directly
with the quality in the physical object which makes it look blue or red.
Science tells us that this quality is a certain sort of wave-motion, and
this sounds familiar, because we think of wave-motions in the space we
see. But the wave-motions must really be in physical space, with which
we have no direct acquaintance; thus the real wave-motions have not that
familiarity which we might have supposed them to have. And what holds
for colours is closely similar to what holds for other sense-data. Thus
we find that, although the _relations_ of physical objects have all
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sorts of knowable properties, derived from their correspondence with the
relations of sense-data, the physical objects themselves remain unknown
in their intrinsic nature, so far at least as can be discovered by means
of the senses. The question remains whether there is any other method of
discovering the intrinsic nature of physical objects.

The most natural, though not ultimately the most defensible, hypothesis
to adopt in the first instance, at any rate as regards visual
sense-data, would be that, though physical objects cannot, for the
reasons we have been considering, be _exactly_ like sense-data, yet they
may be more or less like. According to this view, physical objects will,
for example, really have colours, and we might, by good luck, see an
object as of the colour it really is. The colour which an object seems
to have at any given moment will in general be very similar, though
not quite the same, from many different points of view; we might thus
suppose the 'real' colour to be a sort of medium colour, intermediate
between the various shades which appear from the different points of
view.

Such a theory is perhaps not capable of being definitely refuted, but
it can be shown to be groundless. To begin with, it is plain that the
colour we see depends only upon the nature of the light-waves that
strike the eye, and is therefore modified by the medium intervening
between us and the object, as well as by the manner in which light is
reflected from the object in the direction of the eye. The intervening
air alters colours unless it is perfectly clear, and any strong
reflection will alter them completely. Thus the colour we see is a
result of the ray as it reaches the eye, and not simply a property of
the object from which the ray comes. Hence, also, provided certain waves
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reach the eye, we shall see a certain colour, whether the object from
which the waves start has any colour or not. Thus it is quite gratuitous
to suppose that physical objects have colours, and therefore there is no
justification for making such a supposition. Exactly similar arguments
will apply to other sense-data.

It remains to ask whether there are any general philosophical arguments
enabling us to say that, if matter is real, it must be of such and such
a nature. As explained above, very many philosophers, perhaps most, have
held that whatever is real must be in some sense mental, or at any rate
that whatever we can know anything about must be in some sense mental.
Such philosophers are called 'idealists'. Idealists tell us that what
appears as matter is really something mental; namely, either (as Leibniz
held) more or less rudimentary minds, or (as Berkeley contended) ideas
in the minds which, as we should commonly say, 'perceive' the matter.
Thus idealists deny the existence of matter as something intrinsically
different from mind, though they do not deny that our sense-data are
signs of something which exists independently of our private sensations.
In the following chapter we shall consider briefly the reasons--in my
opinion fallacious--which idealists advance in favour of their theory.

I was free man – Illusions of life
I was a free man until they brought the dessert menu around. There was one of those
molten chocolate cakes, and I was suddenly being dragged into a vortex, swirling helplessly
toward caloric doom, sucked toward the edge of a black (chocolate) hole. Visions of my
father’s heart attack danced before my glazed eyes. My wife, Nancy, had a resigned look on
her face.
The outcome, endlessly replayed whenever we go out, is never in doubt, though I often
cover my tracks by offering to split my dessert with the table. O.K., I can imagine what
you’re thinking. There but for the grace of God.
Having just lived through another New Year’s Eve, many of you have just resolved to be
better, wiser, stronger and richer in the coming months and years. After all, we’re free
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humans, not slaves, robots or animals doomed to repeat the same boring mistakes over and
over again. As William James wrote in 1890, the whole “sting and excitement” of life comes
from “our sense that in it things are really being decided from one moment to another, and
that it is not the dull rattling off of a chain that was forged innumerable ages ago.” Get over
it, Dr. James. Go get yourself fitted for a new chain-mail vest. A bevy of experiments in
recent years suggest that the conscious mind is like a monkey riding a tiger of subconscious
decisions and actions in progress, frantically making up stories about being in control.
As a result, physicists, neuroscientists and computer scientists have joined the heirs of Plato
and Aristotle in arguing about what free will is, whether we have it, and if not, why we ever
thought we did in the first place.
“Is it an illusion? That’s the question,” said Michael Silberstein, a science philosopher at
Elizabethtown College in Pennsylvania. Another question, he added, is whether talking
about this in public will fan the culture wars.
“If people freak at evolution, etc.,” he wrote in an e-mail message, “how much more will
they freak if scientists and philosophers tell them they are nothing more than sophisticated
meat machines, and is that conclusion now clearly warranted or is it premature?”
Daniel C. Dennett, a philosopher and cognitive scientist at Tufts University who has written
extensively about free will, said that “when we consider whether free will is an illusion or
reality, we are looking into an abyss. What seems to confront us is a plunge into nihilism and
despair.”
Mark Hallett, a researcher with the National Institute of Neurological Disorders and Stroke,
said, “Free will does exist, but it’s a perception, not a power or a driving force. People
experience free will. They have the sense they are free.
“The more you scrutinize it, the more you realize you don’t have it,” he said.
That is hardly a new thought. The German philosopher Arthur Schopenhauer said, as
Einstein paraphrased it, that “a human can very well do what he wants, but cannot will what
he wants.”
Einstein, among others, found that a comforting idea. “This knowledge of the non-freedom
of the will protects me from losing my good humor and taking much too seriously myself
and my fellow humans as acting and judging individuals,” he said.
How comforted or depressed this makes you might depend on what you mean by free will.
The traditional definition is called “libertarian” or “deep” free will. It holds that humans are
free moral agents whose actions are not predetermined. This school of thought says in
effect that the whole chain of cause and effect in the history of the universe stops dead in
its tracks as you ponder the dessert menu.
At that point, anything is possible. Whatever choice you make is unforced and could have
been otherwise, but it is not random. You are responsible for any damage to your
pocketbook and your arteries.
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“That strikes many people as incoherent,” said Dr. Silberstein, who noted that every physical
system that has been investigated has turned out to be either deterministic or random.
“Both are bad news for free will,” he said. So if human actions can’t be caused and aren’t
random, he said, “It must be — what — some weird magical power?”
Photo
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People who believe already that humans are magic will have no problem with that.
But whatever that power is — call it soul or the spirit — those people have to explain how it
could stand independent of the physical universe and yet reach from the immaterial world
and meddle in our own, jiggling brain cells that lead us to say the words “molten chocolate.”
A vote in favor of free will comes from some physicists, who say it is a prerequisite for
inventing theories and planning experiments.
That is especially true when it comes to quantum mechanics, the strange paradoxical theory
that ascribes a microscopic randomness to the foundation of reality. Anton Zeilinger, a
quantum physicist at the University of Vienna, said recently that quantum randomness was
“not a proof, just a hint, telling us we have free will.”
Is there any evidence beyond our own intuitions and introspections that humans work that
way?
Two Tips of the Iceberg
In the 1970s, Benjamin Libet, a physiologist at the University of California, San Francisco,
wired up the brains of volunteers to an electroencephalogram and told the volunteers to
make random motions, like pressing a button or flicking a finger, while he noted the time on
a clock.
Dr. Libet found that brain signals associated with these actions occurred half a second
before the subject was conscious of deciding to make them.
The order of brain activities seemed to be perception of motion, and then decision, rather
than the other way around.
In short, the conscious brain was only playing catch-up to what the unconscious brain was
already doing. The decision to act was an illusion, the monkey making up a story about what
the tiger had already done.
Dr. Libet’s results have been reproduced again and again over the years, along with other
experiments that suggest that people can be easily fooled when it comes to assuming
ownership of their actions. Patients with tics or certain diseases, like chorea, cannot say
whether their movements are voluntary or involuntary, Dr. Hallett said.
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In some experiments, subjects have been tricked into believing they are responding to
stimuli they couldn’t have seen in time to respond to, or into taking credit or blame for
things they couldn’t have done. Take, for example, the “voodoo experiment” by Dan
Wegner, a psychologist at Harvard, and Emily Pronin of Princeton. In the experiment, two
people are invited to play witch doctor.
One person, the subject, puts a curse on the other by sticking pins into a doll. The second
person, however, is in on the experiment, and by prior arrangement with the doctors, acts
either obnoxious, so that the pin-sticker dislikes him, or nice.
After a while, the ostensible victim complains of a headache. In cases in which he or she was
unlikable, the subject tended to claim responsibility for causing the headache, an example
of the “magical thinking” that makes baseball fans put on their rally caps.
“We made it happen in a lab,” Dr. Wegner said.
Is a similar sort of magical thinking responsible for the experience of free will?
“We see two tips of the iceberg, the thought and the action,” Dr. Wegner said, “and we
draw a connection.”
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But most of the action is going on beneath the surface. Indeed, the conscious mind is often
a drag on many activities. Too much thinking can give a golfer the yips. Drivers perform
better on automatic pilot. Fiction writers report writing in a kind of trance in which they
simply take dictation from the voices and characters in their head, a grace that is, alas,
rarely if ever granted nonfiction writers.
Naturally, almost everyone has a slant on such experiments and whether or not the word
“illusion” should be used in describing free will. Dr. Libet said his results left room for a
limited version of free will in the form of a veto power over what we sense ourselves doing.
In effect, the unconscious brain proposes and the mind disposes.
In a 1999 essay, he wrote that although this might not seem like much, it was enough to
satisfy ethical standards. “Most of the Ten Commandments are ‘do not’ orders,” he wrote.
be what everyone cares about.
The belief that the traditional intuitive notion of a free will divorced from causality is
inflated, metaphysical nonsense, Dr. Dennett says reflecting an outdated dualistic view of
the world.
Rather, Dr. Dennett argues, it is precisely our immersion in causality and the material world
that frees us. Evolution, history and culture, he explains, have endowed us with feedback
systems that give us the unique ability to reflect and think things over and to imagine the
future. Free will and determinism can co-exist.
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“All the varieties of free will worth having, we have,” Dr. Dennett said.
“We have the power to veto our urges and then to veto our vetoes,” he said. “We have the
power of imagination, to see and imagine futures.”
In this regard, causality is not our enemy but our friend, giving us the ability to look ahead
and plan. “That’s what makes us moral agents,” Dr. Dennett said. “You don’t need a miracle
to have responsibility.”
Other philosophers disagree on the degree and nature of such “freedom.” Their arguments
partly turn on the extent to which collections of things, whether electrons or people, can
transcend their origins and produce novel phenomena.
These so-called emergent phenomena, like brains and stock markets, or the idea of
democracy, grow naturally in accordance with the laws of physics, so the story goes. But
once they are here, they play by new rules, and can even act on their constituents, as when
an artist envisions a teapot and then sculpts it — a concept sometimes known as
“downward causation.” A knowledge of quarks is no help in predicting hurricanes — it’s
physics all the way down. But does the same apply to the stock market or to the brain? Are
the rules elusive just because we can’t solve the equations or because something
fundamentally new happens when we increase numbers and levels of complexity?
Advertisement
Continue reading the main story
Opinions vary about whether it will ultimately prove to be physics all the way down, total
independence from physics, or some shade in between, and thus how free we are. Dr.
Silberstein, the Elizabethtown College professor, said, “There’s nothing in fundamental
physics by itself that tells us we can’t have such emergent properties when we get to
different levels of complexities.”
He waxed poetically as he imagined how the universe would evolve, with more and more
complicated forms emerging from primordial quantum muck as from an elaborate computer
game, in accordance with a few simple rules: “If you understand, you ought to be
awestruck, you ought to be bowled over.”
George R. F. Ellis, a cosmologist at the University of Cape Town, said that freedom could
emerge from this framework as well. “A nuclear bomb, for example, proceeds to detonate
according to the laws of nuclear physics,” he explained in an e-mail message. “Whether it
does indeed detonate is determined by political and ethical considerations, which are of a
completely different order.”
I have to admit that I find these kind of ideas inspiring, if not liberating. But I worry that I am
being sold a sort of psychic perpetual motion machine. Free wills, ideas, phenomena
created by physics but not accountable to it. Do they offer a release from the chains of
determinism or just a prescription for a very intricate weave of the links?And so I sought
clarity from mathematicians and computer scientists. According to deep mathematical
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principles, they say, even machines can become too complicated to predict their own
behavior and would labor under the delusion of free will.
Photo
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If by free will we mean the ability to choose, even a simple laptop computer has some kind
of free will, said Seth Lloyd, an expert on quantum computing and professor of mechanical
engineering at the Massachusetts Institute of Technology.
Every time you click on an icon, he explained, the computer’s operating system decides how
to allocate memory space, based on some deterministic instructions. But, Dr. Lloyd said, “If I
ask how long will it take to boot up five minutes from now, the operating system will say ‘I
don’t know, wait and see, and I’ll make decisions and let you know.’ ”
Why can’t computers say what they’re going to do? In 1930, the Austrian philosopher Kurt
Gödel proved that in any formal system of logic, which includes mathematics and a kind of
idealized computer called a Turing machine, there are statements that cannot be proven
either true or false. Among them are self-referential statements like the famous paradox
stated by the Cretan philosopher Epimenides, who said that all Cretans are liars: if he is
telling the truth, then, as a Cretan, he is lying.
One implication is that no system can contain a complete representation of itself, or as
Janna Levin, a cosmologist at Barnard College of Columbia University and author of the 2006
novel about Gödel, “A Madman Dreams of Turing Machines,” said: “Gödel says you can’t
program intelligence as complex as yourself. But you can let it evolve. A complex machine
would still suffer from the illusion of free will.”
Another implication is there is no algorithm, or recipe for computation, to determine when
or if any given computer program will finish some calculation. The only way to find out is to
set it computing and see what happens. Any way to find out would be tantamount to doing
the calculation itself.
“There are no shortcuts in computation,” Dr. Lloyd said.
That means that the more reasonably you try to act, the more unpredictable you are, at
least to yourself, Dr. Lloyd said. Even if your wife knows you will order the chile rellenos, you
have to live your life to find out.
To him that sounds like free will of a sort, for machines as well as for us. Our actions are
determined, but so what? We still don’t know what they will be until the waiter brings the
tray.
That works for me, because I am comfortable with so-called physicalist reasoning, and I’m
always happy to leverage concepts of higher mathematics to cut through philosophical
knots.
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The Magician’s Spell
So what about Hitler?
The death of free will, or its exposure as a convenient illusion, some worry, could wreak
havoc on our sense of moral and legal responsibility. According to those who believe that
free will and determinism are incompatible, Dr. Silberstein said in an e-mail message, it
would mean that “people are no more responsible for their actions than asteroids or
planets.” Anything would go.
Dr. Wegner of Harvard said: “We worry that explaining evil condones it. We have to
maintain our outrage at Hitler. But wouldn’t it be nice to have a theory of evil in advance
that could keep him from coming to power?”
He added, “A system a bit more focused on helping people change rather than paying them
back for what they’ve done might be a good thing.”
Dr. Wegner said he thought that exposing free will as an illusion would have little effect on
people’s lives or on their feelings of self-worth. Most of them would remain in denial.
“It’s an illusion, but it’s a very persistent illusion; it keeps coming back,” he said, comparing
it to a magician’s trick that has been seen again and again. “Even though you know it’s a
trick, you get fooled every time. The feelings just don’t go away.”
In an essay about free will in 1999, Dr. Libet wound up quoting the writer Isaac Bashevis
Singer, who once said in an interview with the Paris Review, “The greatest gift which
humanity has received is free choice. It is true that we are limited in our use of free choice.
But the little free choice we have is such a great gift and is potentially worth so much that
for this itself, life is worthwhile living.”
I could skip the chocolate cake, I really could, but why bother? Waiter!
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PHYSICAL EDUCATION
Applied Anatomy and Physiology
Create an A3 poster titled ‘The Skeletal System and Movement
Patterns’
You need to include:
 A diagram of the skeleton, labelling the following bones:
sternum, rib cage, vertebral column, pelvic girdle, scapula,
humerus, ulna, radius, carpals, metacarpals, phalanges, femur,
tibia, fibula, tarsals, fibula, phalanges, talus.
 Shade in the axial and appendicular parts of the skeleton on
your diagram and add a key.
 Write a paragraph about the different functions of the
skeleton.
 Describe, include a diagram and give examples of the following
types of synovial joint in the human body: hinge joint, pivot
joint, gliding joint, condyloid joint, ball and socket joint.
 Label the following structures on a diagram of a synovial joint:
ligaments, synovial fluid, articular cartilage, joint capsule,
bursa. Explain the structure and function of each.
 Explain and give examples of the following movement patterns:
flexion, extension, abduction, adduction, dorsiflexion,
plantarflexion, horizontal flexion, horizontal extension, lateral
rotation and medial rotation.
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Physics
The A Level Physics course begins by taking you to a deeper
understanding of the basic principles of Physics that you studied at
GCSE. In preparation for this, you need to get yourself a copy of
Head Start for Physics (published by CGP). You can order this from
Amazon or any bookstore.
https://www.amazon.co.uk/Head-Start-level-PhysicsLevel/dp/1782942815/ref=sr_1_1?s=books&ie=UTF8&qid=152966109
4&sr=1-1&keywords=head+start+to+a-level+physics
Using the supportive text, work through all the questions – the
answers are there to guide you in the workbook. The book takes
you through all the fundamental topics, one at a time. By the end
of the summer and the end of the book, you will be fully up to
speed and secure in your knowledge and understanding, as well
as the key skills needed for a positive strong start to the 2 year
course.
If you have any problems with obtaining the workbook, or with the
cost, then please contact me matcro@st-laurence.com as soon
as possible before the end of this term.
We look forward to seeing you bright, sparky and full of Physics in
September!
Best regards,
Mr. Croft
Head of Physics
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Photography
Research 3 photographs by the same or different
photographers. Prepare a short presentation where you
address the following questions:
 What is the meaning, idea, theme or concept behind the
photograph?
 What makes it a successful photograph?
 What do you like about it? Why?
 When discussing the work try to reflect on the
composition, use of colour, materials and techniques.

2. Produce a series of photographs, which reflects on an
aspect of your summer break. Make reference to the
research you’ve done for inspiration. This can be presented
digitally if you wish.

If you have any questions please feel free to contact me via
email adalaw@st-laurence.com
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PSYCHOLOGY
Research the following questions about sleep and dreaming and then write a 1000-word essay
based on your research with the title ‘The Functions of Sleep & Dreaming’.
Questions
1. Explain the basic patterns of sleep and dreaming in humans. For example, how long on average do
we sleep, and how often and for how long do we dream?
2. Explain the difference between REM and NREM sleep.
3. Do patterns of sleep and dreaming change over the lifespan of a human? Interesting question –
where does life start: for example, do foetuses ‘dream’?
4. All animals sleep, but some animals have different sleep patterns: for example, they may sleep in
the daytime or sleep all winter. Why? Do animals dream? If so, which ones and what does this
suggest?
5. What happens if we don’t sleep? Look at the world record for going without sleep. What physical
and psychological (thoughts, behaviours, emotions) effects occurred as a result of long-term sleep
deprivation? Find some psychological research on human and animal sleep deprivation studies. Is
sleep deprivation fatal?
6. What functions do sleep and dreaming serve? There is no definite answer, but explain evidence
for the different theories you encounter: for example, Freud, activation synthesis theory,
strengthening memories, reverse-learning… any others you come across or find interesting (but they
must have some evidence to support them).
7. Explain what happens to the brain when we enter a state of REM – especially, effects on the
brain’s motor cortex and visual cortex and paralysis of the body.
How to research material
Simply enter keywords into Google – for example, for Q.6 above enter ‘activation synthesis model
dreaming’ and you’ll find lots of good results, some pretty simple and easy to understand, others
extremely complex. A lot of material will also be available in video format on YouTube.
Please hand in your 1000-word essay in the 1st lesson in September.
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SOCIOLOGY
Two small research projects.
1. Over the past 14 years, computer technology, internet speed and smart phones have allowed
social media sites such as Facebook, YouTube, Instagram and Snapchat to revolutionise the way
people spend their leisure time, gather information and learn, socialise with friends and understand
the world around them. Whilst social media is often regarded as fun and enabling quick and easy
communication between people, some have argued that social media has the capacity to cause
harm to individuals and act as a negative force in society.
Write a 500-word essay explaining the positives and negatives of social media. Illustrate your essay
with stories from the media.
2. Knife crime in England and Wales rose by 22% in 2017. At least 46 people in London have been
fatally stabbed since the start of 2018. The media presents a picture of British cities being swamped
by a crime-wave centring around gangs whose members are often teenage. Twenty years ago, gangrelated knife crime was rare.
Write a 500-word essay explaining (i) why you think young people might be attracted to becoming
involved in gangs and gang-related crime; (ii) why there has been such a rapid rise in knife and gangrelated crime over the past 20 years in the UK; (iii) what can society do to try to tackle this problem?
Illustrate your essay with stories from the media.
How to research material
Simply enter keywords into Google – for example, for Q.2 above enter ‘reasons why teenagers join
gangs’ and you’ll find lots of good results, some pretty simple and easy to understand, others
extremely complex. A lot of material will also be available in video format on YouTube.
Please hand in your 1000-word essay in the 1st lesson in September.
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Drama and Theatre
To read the following texts:
Three Theatre Adaptations (Metamorphosis) - Berkoff
ISBN 090639984
Accidental Death of an Anarchist – Dario Fo (adapted by Gavin
Richards)
ISBN 0413156109
Lysistrata and other plays – Aristophanes
ISBN 9780140448146
Use the link below to research the following:

https://www.bbc.com/bitesize/guides/z39x34j/revision/4

 Lighting (LFX)

 Music and Sound (SFX)
 Staging
 Props

 Costume

 Hair and Make-up
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