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K53 Science Reading List

Reading has a significant number of benefits that are not just linked to impraving your vocabulary and writing skills.
Research has shown that those who regularly find themselves engrossed in a book have better general knowledge,
improved memory skills {the result of better focus and concentration), stronger analytical skills and lower levels of
stress, For many, reading is the chance to explore genres or topics of particular interest to quench a thirst for
knowledge.

The following book suggestions from the Science Department will enable students to push their understanding
beyond the content covered in lessons and continue to enthuse the next generation of scientists and inventors.

Autobiography

HI'.I[I, SWEAT AND TEARS Bear Grylls, Mud, Sweat and Tears - The autobiography of the famous adventurer/risk-
' taker.

Ben Fogel, Accidental Adventurer - This is a book about defying expectations,
conquering fears, battling laziness and, just occasionally, winning.

Steve & Terri Irwin, The Crocodile Hunter: The Incredible Life and Adventures of Steve
and Terri Irwin — A book that looks at the story behind Australia’s most famous
crocodile hunter,

History of Science

Chiris van Tulleken & Xand van Tulleken, Medical Milestones and Crazy Cures (Operation Quchl) = Look at the
strange ways that medicine and science have developed over time,

Jeanne Bendick, Archimedes and the Door of Science — Explore how Archimedes ideas helped create the pathway
for modern science.

'—.:u_'-:f'r_ LE -.-::':r:i-: .|

Jeanne Bendick, Galen and the Gateway to Medicine — Read about Galen's work with
Roman gladiators and how this helped to shape his understanding of human

physiology. | v
lennifer Berne & Vladimir Radunsky, On a Beam of Light: A Story of Albert Einstein - "'"" % -Eb,
¥ x ¥

Jain the authors as they explore Einstein’s journey from child to adult and the
importance of thinking big.

lohn Hamilton, The 5pace Race — Explore the competition between two nations trying to conquer space.

MNick Arnald, Horrible Science Collection — A bumper collection of 20 books from the creator of Horrible Histories
shares more disgusting facts, gruesome revelations and gripping science.

Mon-fiction

= o : Clive Gifford, Ground Contral to Major Tim = Discover some of the ground-breaking
o ; experiments conducted on the International Space Station by the first British astronaut to
' * PIohd ARl ive and work there.
; o | Y
o N THE BN

wr SCIENCE = Chris van Tulleken & Xand van Tulleken, Your Brilliant Body (Operation Ouchl) - Twins,
w500 ',.7.—3 Chris and Xand, explore the workings of the body and fascinating facts that will leave you
L Gl amazed!

Dara O'Briain, Beyond the Sky and the Universe = Take a humorous look at our Universe.




David Attenborough, Life on Earth — The illustrated book that accompanies the Life on Earth TV series that influences
a new generation of scientists.

DK {Dorling Kindersley), The Science Book: Big ldeas Simply Explained — Explores more than 80 of the world's most
scientific theories and big ideas across the fields of physics, chemistry, biology, astronomy, gealogy and maths.

DK (Dorling Kindersley), The Periodic Table Book: A Visual Encyclopedia of the Elements - Discover fascinating facts
about the elements and the way they were discovered.

Neil deGrasse Tyson, Astrophysies for Young People in a Hurry = Learn just how mysterious
our universe js.

Richard Hammand, All About Physics (Big Questions) — An exciting look at how Science
affects everything.

Robert Winston, All About Biology (Big Questions) - An exciting look at how 5cience affects
everything and why organisms can live on our ‘Goldilocks planet’.

Robert Winston, All About Chemistry (Big Questions) - An exciting look at how Science
affects everything and the explosive world of atoms.

Sam Kean, The Disappearing Spoon = Understand the passion, adventure, betrayal and obsession behind the
discovery of elements.

Steve Backshall, Deadly Detectives: Top Tips to Track Wildlife - Steve tells young trackers everything they need to
know about the origins of tracking, what you need to become a tracker and how to do it, whether the wild world is
your own back garden, ancient woodlands, the riverside or coast.

Science fiction
David Tharpe, Hybrids - A thrilling sci-fi novel set in the believable near future,

Douglas Adams, The Hitchhiker's Guide to the Galaxy - Arthur Dent is upset because the
council has demolished his house to make way for a bypass. Unfortunately, the earth is to
ke demolished to make way for a hyperspace bypass.

HG Wells, War of the Worlds - The Martians invade Earth,

lules Verne, Journey to the Centre of the Earth - Explorers climb down an extinct volcano
and into the centre of the earth.

Malorie Blackman, Pig-Heart Boy — Explores heart transplant, animal rights, life and death.

Micola Morgan, Flesh Market - Set in the dark streets of 19th Century Edinburgh where the
body-snatchers Burke and Hare stalk the homeless street urchins.

Patrick Ness, The Knife of Never Letting Go - Todd Hewitt is the last boy in Prentisstown, a place where everyone
can hear other people’s thoughts in a constant Noise. Todd finds a gap in the Noise.

Philip Reeve, Larklight trilogy - Set in an alternative Victorian-era universe. The nations struggle over who gets
access to space technology to travel the solar system.

Scott Westerfield, Uglies - In the future plastic surgery is taken to the extreme. Those who reject the process are
known as “Uglies”,

Terry Pratchett, The Discworld Series (starting with The Colour of Magic’) - Comic fantasy novels set in a flat world
balanced on the back of four elephants who are standing on a giant turtle,
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Science Skills . Easier

Bar chart 1

When you have only one set of numerical data you can draw a bar chart to show the information
more clearly. This is a skill you are familiar with and can practice on the next two worksheets.

Plot this data on a bar chart.

Number of cars of different colours in the car park

Red White Blue Silver Black
Number of cars | 17 28 12 23 10
s _a.u.. s = - -
—25
- zu-
; 15 J
E
g
Z
0l
5 |
| |
: | Red White Blue  Silver = Black
| | | | { | | ] | !
? Car colour in the car park

6.2%
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= Science Skills

Bar chart 2

Food packets give information about the nutrient content of the food.
Food (100 g) Protein (g) Carbohydrate (g) Fat (g)
Wholemeal bread 11.2 3r.a 1.7
Margarine 0.1 8.0 38.0
Kidney beans 6.9 15.0 0.6
Breakfast cereal 11.2 67.68 2.7

Plot the data on a bar chart. For each type of food plot the protein, carbohydrate and fat content.

il | | il TOPTIP

(IS |
' |
: : : If you are
=iy ied |1 | | | drawinga bar
| | | chart then you
| | |
I
I
|
I

- 2 i, : | need only
i one set of
numearical data.




Science Skills |

Data analysis 5

Answer the questions using information from the graph.

% Food groups per flapjack

-1 fu

E Protein
p

A Carbohydrate
; E Fat
% Fibre

roa Salt

R AN

.
5

,.:I"

1 What kind of graph is this?

Harder

2  Which is the biggest food group in the flapjack?

3 Which is the smallest food group in the flapjack?

4 How much fibre is present in the flapjack?

5 What useful information does this kind of chart give you? What are its limitations?

6.40h

© Assbriabinn ot Soance Educaten 2008, Tha page may e copied solely for one in Bhe putchasers pchadl or colege
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Science Skills  Harder |

Working with other types of graph

You might also need to read the story told by other types of graph. Try this out on the graphs in
this section.

Best selling trainers Best selling trainers
200

160

=

o]

=
i

Mumber sold
(5]
{w ]

40+

Blue Black  Yellow  White Red
Colour

1 Which colour of trainer was most popular?

2 Which colour was least popular?

3 How many red trainers were sold?

4 Which trainer sold more, black or white?

Household pets

The results of a survey of household pets are shown in the graph.
Each person surveyed owned only one kind of pel.

5 What percentage of people owned fish? Pets
fish
; . horse

6 Of the groups shown, which is the largest? 1%
MoLse

7 What percentage of people owned rabbits or dogs? Lt
rabibit Gt
5%

8 Which two pets both claim 10% of the pie chart?

dog
24%
525h 172
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Number of visitors to London attractions

Number of visitors to London attractions

Madam Tower of | Londan
Zoo Legoland London | Eye

Tussauds|
E Mo of visitors a8 T 5 12 15
tin millions)

9 What is the most visited attraction?

10 How many people visited Legoland?

11 Which attraction was more popular, the Zoo or Madam Tussauds?

12 Which attraction did 12 million people visit?

525h 272
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Science Skills

Drawing axes 1

Graphs can give you lots of information and really tell you the story of what is happening in a
reaction or event. To plot a line graph you need to have two sets of numerical data - once this is
plotted on a graph you can often see patterns more clearly, and the story told by the graph
begins to reveal itself.

However, before you can do this the graph has to be set up and organised correctly — a bit like
putting page numbers in a book and adding a contents list, so that you can find your way
around easily.

The axes are the straight lines that start the graph. We add a scale to each axis and also a label
so that we know what the numbers on the scale refer to.

53 112
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Use the information below to help you draw a set of axes and a scale on the graph paper.
In this example the steps below will take you through the process.

[ Time Mass (g)

Paul collected these results from an experiment: {rginutaa} =
5 10

10 20

15 30

20 40

25 20

Step 1 — Building axes 30 60

Work out the minimum and maximum values for time in this experiment. This is important as
they will be used as the bottom and top number on the horizontal axis (line along the bottom).

What is the range of numbers for the time? m
Time has a range from 0 to 30 minutes.

Most line graphs start each
Itis best to start each line (or axis) with zero, axis at 0. This is a useful
so here the time axis will go from 0 to 30. rule to follow even if the
You will also need to spread the numbers data you want to plot starts
ﬂl.:lt 50 tth’ are unifﬂrml!f SPHGEd- at a hlg her N mbe,—_
Don't draw the axis just yet!

Step 2 — Building axes
Mow that you have your range, you must decide on a scale you want to use.

What will each box on the time axis represent? If could represent 1 minute, 5 minutes, 10
minutes etc...

It makes most sense here to make each small square represent 1 minute.
Always make sure you can fit all your numbers on the page before you draw an axis.

Now, draw the horizontal axis on the graph paper. Add the scale. You don't need to put every
number from 0 to 30 on the axis, you could just put every 5 and 10 minutes.

Step 3 — Building axes TOP TIP 46;,

) K ,
Label the axis so you know what the numbers mean Make the scale large enough

In this case the label should be ‘Time (minutes)’ so that you can read off
information easily, but not

50 large that it will not fit on
Step 4 — Building axes the graph paper.

Follow steps 1-3 and draw in a vertical axis
(line going from the bottom to top) with a scale and label.
53 202
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Science Skills

Drawing and labelling axes

Sometimes the numbers we want to use are not equally spaced out as a scale on the axis. An
example of this is shown in the table.

Sabrina measured the temperature as she heated up some Time Temperature
water in a beaker. Look at her table of results. lﬂminumsl t“g}

1 21

P 32

3 43

4 55

Look at the values in the temperature column of the results table.

They are in order but there are obviously gaps between the numbers. If this was a book, and the
numbers represented the pages you had to read, it would be very difficult to make any sense of
the story at all — there's just too much information left out.

So, when you draw the axis for temperature you need to put in all the information, i.e. all the
page numbers.

Follow these steps to help you and draw the axes on the small graph on the next page.

1  Work out the minimum and maximum values for temperature in this experiment. This is
important as they will be used as the bottom and top number on the axis.

What is the range of numbers for the temperature?
Temperature has a range from 0 °C - 55 °C.

It is best to start each line (or axis) with zero, so here the temperature axis will go from
0to 55.

If you wanted to you could make the axis go up to 60 °C. This will allow you to use your
graph to predict information up to 60 °C and carry on the story.

TOP TIP

Most line graphs start each
axis at 0, This is a useful
rule to follow even if the
data you want to plot starts
at a higher number.
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' Science Skills

2 Now that you have your range, you must decide on a scale you want to use,

What will each box on the temperature axis represent?
It could represent 1°C, 2°C, 5°C, 10 °C etc...

3 Complete the temperature axis on the graph below. Remember to keep the numbers

evenly spaced.
TOP TIP

Make your scale large
enough so that you can read
off information easily, but
not so large that it will not fit
on the graph paper.

| |
e —
| |
| |

- T«r]:parahi:m {degrees Celsius)

4 Plot the scale for the time axis.
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Plotting data on a line graph — part 1

Mow we have set up the axes we need to add some information to give us a story to read.

Spend some time working out what each square on the graph represents. For example, on the

graph used on this page, each small square on the temperature axis equals 0.5 °C.

You need to know this so that you can plot data. Plotting data (putting points onto a graph)is a

bit like reading a map.

Let's use the second set of points (highlighted in the table below) as an example of how to plot

a point on a graph.

=  First, find 1 minute on the time axis — draw a pencil line
directly up from this point.

* Next, find 5 °C on the temperature axis — draw a pencil line
directly out (horizontal) from this point.

= Mark an ‘x’ where the two lines cross to plot the point. This
is very similar to the way you would read coordinates on a
map to find a location.

= Now plot the rest of the points using the same technigue.

Plotting data on a line graph |

Time Temperature
(minutes) (°C)

0 0

1 5

2 7

3 15

4 21

& 30

a0
|
{ 25
£}
E 2“
| 8
B
-8 15
e
} -E .
E 10
5 E
o i
o 1 2 3 4 5
Time {minutes) '
5.9
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Science Skills  Easier

Plotting data on a line graph — part 2

Plotting data is a good skill to practice and one you need to be able to do to produce line
graphs. Here's another chance to have a go — if you are really not sure please ask your teacher
for more help.

Nicole's experiment

Micole wanted to find out how much vitamin C was NiimEer of Ratt
in different concentrations of her favourite fruit juice. | Concentrationof | ;0 o0 Haaded
She measured out 2 cm’ of a blue chemical called | fruit juice (%) to turn DCPIP clear
DCPIP and put it into a test tube. DCPIP loses its 100 3
colour when it is mixed with vitamin C. Nicole added 75 8
drops of the fruit juice until the DCPIP lost its colour. 20 6
The table shows her results. Plot the data from the L5 o2
table onto the graph using the skills you have developed so far.
30
25
% | 2“
¢
g ' 15 - 4 3 ! ! | . . i A
=
E
L]
é =4
=
L=
|
5
0

0 25 56 | 75 100

@:unm:rmatiﬁn of ii'uit tuicﬂ {%]
2.10e
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Science Skills

And finally... (writing the title for a graph)

Give your graph a title that describes it. After all every story needs a good title.

A graph should have a descriptive title such as: ‘A graph to show the effect of temperature on
enzyme activity’. The clues come from the axis labels.

Suggest some titles for these graphs:

Title suggestion /

/

L] 2 4 & 8 10 12 T4 16
Time afier star (seconds)

/ Title suggestion

:
N

¥
e

Volume of gas produced (cubic cm)
3
T

5 10 15 20 25 N 35 40 45 50
Time {seconds)

513 12
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Science Skills

DS

Title suggestion
012
4 o8
B
guu
e
E
003
0
0 05 1 15 2 25 A4 A5 4 45 §
Time after drinking alcohol (hours)
2,500

Title suggestion

:

&

Hectares of lorest habitat in sample

1960 1955 1970 1975 1980 1945 1990 1995 2000
Yaar

The more descriptive the
axis labels, the more
descriptive your title can be. I
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Spot the mistakes

You've had lots of practice now in setting up a graph. Some others pupils have also tried it but
have made a few errors! Use your detective skills to spot the mistakes on the graphs below —
ring them with a coloured pen. Some of the mistakes might be things that have been left out.

Graph 1 90
Find at least three mistakes., BO
%‘ 70
@
E 50|
E
o .7
20 1 ;
0 " - !
1 2 3 4 5 3] 7 8
Time
Graph 2
Find at least three mistakes.
Amount of fuel Fuel Costs
used o L
1 20
3 4.0
3 B.0
4 8.0
5 10.0
B 89
7 13.0
8 14.5
9 15.0
10 17.5 Amount of fuel used
Graph 3
How many mistakes can you find?
zm >
| Size of Animal | Food Consumed | gy |
1 2 180 +
3 g 140
5 25 won M L
[ 36 100 f— —
9 81 BO
8 B4 B0
4 a8 a0 ;
2 4 20 m—
10 100 i} ___.-"‘r
12 120 1 2 3
15 180
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Science Skills Easier

Adding a line of best fit

A line or curve of best fit is drawn so that the points are evenly distributed on either side of the
line. Sometimes the line joins the points together, sometimes it doesn't!

Here are some examples.

30 | 600
x
X
| 25 - 500
| |
ey 400
£ | B |
i 5 15 ' E 300 %
| x
| i S 40 ] - 200
0 . 0
0O 20 40 60 B0 100 120 0 25 50 75 100 125 15D
Height{cm) 3 ~ Height {cm)

This is done so a pattern can be seen more easily and the story of the graph becomes clearer,
In each set of graphs below, pick the line of best fit and tick the box.

Graph 1 Graph 1 . Graph 1

i lel.l a i 12 @

L[] = 111 wl x ‘_.-‘:
% L] /: i li i l| :r"/

Ea7aBRal HEEES
l ' ,—";I i i| &l },/f

B ‘__.‘E i‘ ] il /

174 |

T d v wow “:Z"a—.—.‘ T w o P v

Current {amps] Currer (amps] Currant e
or ar

Why did you select this graph?

512e 172
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Science Skills

A
Vi
A Al ]

: ! B 1 & 3 2N 3 g o0& f 18 B 25 3

e (o s e |l e
e % B ¥ & & B
-

e S
_'ln—m-m-:lp-ﬁuq
B IR SR A, ok ok

-

\‘\t
Wolume of g produced (ceBlc om)

5 B EBE & & 8

Qr or

[ Graph 3 ..  Graph3 l Graph 3
|-- = "lk -3 : k-] } :
i o R EAmE b //
I Y  IREE )
i :j,/ § :;/,Lf i :f |
ilhﬂ?-.ﬂlﬂ B oip M N & B 6 lﬂﬂﬂﬂﬁlﬂ
T [sesondst T T (amcands] i fpsconde}
ar or
Why did you select this graph?
Graph 4 C onne e
..... | .'-'\. ,,.,.: bl L
/_r“;\\. E x' \ :é f\i
1 4

ar ar

Why did you select this graph?
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B Science Skills

Practice graph

Let's put all these skills to use.

Plot this data. (Use notes in your Skills File to help you.)

Time (hours)

Distance travelled (km)

0

10

30

50

80

100

140

514
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Science Skills

Checklist

The graph has a title.

The axes are drawn as straight lines. | used a ruler to do this.

Both axes are labelled with the variable and the units.

The scale used is sensible and the numbers are placed at uniform intervals.

All the points have been marked clearly and accurately.

Oooof

There is a line or curve of best fit.

The checklist above is for you to use before you hand in your graph for marking.

It also shows you what your teacher is looking for and how you can get the best mark for
your work.

515
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@ Top tips for success with line graphs

v Draw and label graphs in pencil on graph paper.
v Add a title.

¢ Put the variable you control (the independent variable) on the horizontal axis
(bottom line).

v Loock at the maximum value you need to include for each axis. Make sure you
have enough room on each axis to fit this range.

v Explain, to yourself, what each box on your graph represents,
i.e. 1 unit, 5 units, 10 units.

¢ Make sure the numbers in the scale are uniformly spaced.
v Label each axis — remember to include units.
For example:
* mass (grams)
* time (minutes)
* weight (newtons)
v Plot points accurately and neatly so they are easy to see. A cross is probably the
best way to do this but you will see graphs that use dots, diamonds and other
simple symbols to mark the point.

¢ Draw a neat line or curve of best fit in pencil.

Affect of sewage on waler oxygen level

REERSRELE | § S e e
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Drawing and using a graph (final assessment)

Plot a line graph using the information given in the
table and use it to answer the questions.

Living at high altitude poses problems for humans.
At altitude the air is thinner and contains less oxygen
than at lower altitudes.

Note: You will need to extrapolate your graph to read
data at 4500 metres.

CQuestions

1 At what altitude is the
average number of red
blood cells per cubic mm
of blood equal to 7
million?

2  How many red blood cells
per cubic mm of blood
would be estimated ina
person living at 2000
metres above sea level?

3 Predict the number of red
blood cells per cubic mm
of blood for a person at
4500 metres above sea
level.

4 \What pattern can be seen
between altitude and the
number of red blood cells
per cubic mm of blood? — —_—

Altitude Average number of
(metres above | red blood cells per
sea level) cubic mm of blood
{millions)
0 5.0
1500 5.5
3000 6.1
3600 6.5
4000 8.0
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