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How to use this book

Each topic begins with a set of learning objectives, Think back

except for in the Think back pages. These tell you Here you will find some short questions that
what you will be able to do by the end of the lesson. | will remind you what you already know about
a topic.

Key idea Welcome to your Student Book

This introduction shows you all the dierent features Oxford
The key idea summarizes International Science has to support you on your journey through
the main points of each Lower Secondary Science, and onwards to higher-level studies.

topicin a few sentences. . o .
Being a scientist is great fun. As you work through this Student

Book, you will learn how to work as a scientist, and get answers to

Key words qguestions that science can address.

The key words for each topic This book is full of activities to help build your confidence and skills

are highlighted in bold in the in science.

text. They are also included
in order of appearance in These boxes contain a short question aer each section of text so you

this box. You can also find can check yourunderstanding of the topicsofar.

Working scientically

them in the Glossary at the
back of your Student Book.

. Scientists work in a particular way to carry out fair and scientific
investigations. These boxes contain activities and tips to help you
build these skills and understand the process so that you can work
scientifically.

1 Thefirst question asks you to
recall information.

2 The following questions build
on what you have learned.

m These boxes contain activities and tips to help you practise the maths
you need for scientific purposes.
3 Thefinal questions move you

into the ‘stretch zone’. This
means you will need to think

more deeply about scientific Scientists need to be able to communicate and share their ideas.
concepts. Itis OK if you find These boxes contain activities and tips to help develop your
these questions diicult - reading, writing, listening, and speaking skills.

doing challenging work is the
exercise that your brain needs.



Unit opener

Each unit begins with an
introduction. This introduces you to
the awe and wonder of science and
helps you understand your place in
the scientific world.

It asks some important question§
that you will find the answers to in

the unit.

Chemistry is the study of matter, the stuff that everything is made of. In this
unit, you will build on what you already know about the atoms that make up
all the different types of matter in you, on Earth, and in the Universe. You will
find out how atoms give substances their properties, and how they rearrange
to make new substances. You will also discover how chemistry explains climate
change and helps us deal with its challenges.

As well as all this, you will learn new skills and key knowledge to support
your journey to studying chemistry at a more advanced level beyond lower

secondary.

Chemistry and you

Chemistry is all around you. Inside every living thing (including you), chemical
reactions make tissues - like muscle, bone, and epidermis - and transfer vital
energy. Plants use chemical reactions to make their own food.

Do you know that around 100 types of atom make up all materials in all the
things you use? Food consists mainly of carbon, hydrogen, oxygen, nitrogen, and
sulfur atoms. The steel that makes bicycles, cars, washing machines, and many
other items is mainly iron atoms. An ibuprofen tablet is a carefully measured
mixture of substances, including ibuprofen itself (carbon, hydrogen, and oxygen
atoms), titanium oxide (titanium and oxygen atoms) to make the tablet white,
and sugar (carbon, hydrogen, and oxygen atoms) to make its sweet covering,

The tiny particles that are atoms unite the whole of chemistry. The way in which
atoms are arranged, rearrange, move, and separate explain the properties of
everything and determine how everything else is made.

e Reactions

Catalysts are
Aword equa
i ill:
In this chapter, you wi
plore the chemical reactions that make the substances
X
:le need and the fuels we use .
pare physical changes and chemical reactions,
o 1 3 [ hali g
including those i dinc g and. .cal
learn to write chemical equations, classify chemi
reactions, and use ratios
investigate how different catalysts are used to speed up

ratios of the

Compounds are substances made u

products (substances that are made]
d
A balanced formula equation shows the reactants an

A chemical reaction makes new substances, buta physlcal change does not.

P of atoms of two or more elements, strongly oined together.
s g‘ ] 24

i up.
used in many chemical reactions to speed them up.

e
hows the reactants (starting substances) on the left of th
tion s

) on the right of the arrow.

amounts of the reactants and products.

[ How to present and simplify

5] How to make observations in experiments

products and their formulae, as well as the

arrow and the

reactions.

-
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‘ salts

during, and after wood

1 Describe what you can see before,
burns. .
k again.
t get the wood bac _ '
wood has burnt, you canno v

: m:er words, burning wood is not reversible. Explain

whether baking a cake is reversible or not. f l
S
Give the number of different types of ato_r:;n. apiece ‘
: copper, oxygen gas, a piece of copper oxide.

S

Stretch

These pages will guide you thr.ough
some higher-level ideas, building on
what you already know.

This section can be challenging, so
check with your teacher if you are
ready to study these topics.

|

| [;Ml:_"-—) ......

« Elements, atoms, and I
compounds

. Neutralization and making

s |
+ Metals and non-metals

i Journey through reactions

(. 2.1 Chemical reactions

physical changes
« 2.3Word equations
- 2.4 Oxidation reactions
‘ « 2.5 Combustion reactions
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l = Book 8 + 2.7Usingral
m + 2.8 Balanced formula
‘ o equations

+ 2.9 Conservation of mass

+ 2.10 Energy in chemical
reactions

« 2,11 Exothermic and

endothermic reactions
. 2.12 Speeding up reactions
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(O streich zone

This topic will stretch your thinking to prepare
you for your future studies,

After this topic, you will be able to:

* explain how catalysts are beneficial in industrial

processes.

Catalysts speed up many
reactions, both in the

laboratory and in our
bodies. They help us make
products much more
efficiently and Quickly.

i —— ]

+ 2.2 Chemical reactions and

+ 2.6 Decomposition reactions

Key words
enzyme, hydrogenation

A Figure 1 Aflask containing
hydrogen peroxide. Is a reaction
happening?
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Chemistry and the world

Chemistry knowledge and skills help you choose healthy foods
and take medicines properly. Chemistry also helps you stay safe -
it tells you how you can use hair products safely, prevent a house
fire, or avoid poisoning. Chemistry may even make you happy -
its sights, smells, sounds, and systems give pleasure to many.

Finally, chemistry helps you make decisions that benefit,
rather than harm, the environment. Is it better to buy drinks
in glass bottles, plastic bottles, or in cans? Shall | travel by car,
bus, or bicycle? What are the best ways of reducing carbon
dioxide emissions at home?

(2)

What is important about chemical reactions?

Chemical reactions keep every living thing alive. They make all
mmmw

(?)
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(and climate change) would end.

Where can chemistry take you?
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Chapter opener

Each chapter begins with an

introduction. This remin

what you already know and .
shows you what is coming up in
the chapter. It also shows you the
Working scientifically and Maths

skills that you will learn.

ds you

Learning journey

This shows clearly what
already know, the new t
will study in this chapte

next steps in your science learning.

science you
opics you
r, and the
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What are chemical reactions?

reaction?
3 How do scientists use catalysts?

What can you observe during a chemical

in the equation, as they are neither reactan

Using a catalyst to make margarine

Margarine is made using vegetable
fats, which are liquids made up of fatty

+i.

product too expensi:
of these reactions.

abal
use cataly

A catalyst in action

products are oxygen and water.

A What type of reaction is this?

The balanced symbol equation for this reaction is:
200, — 2H, + o,

This reaction is so slow that no visible signs are observed. The
Oxygen gas escapes into the atmosphere and the water is leftin
the flask. As water and hydrogen peroxide are both colourless and
OXygen gas is odourless it would be very difficult to know when the

reaction had taken place.

Scientists use chemicals called catalysts to speed up the reaction,
making it easier to observe and more efficient. There are two
Catalysts that can be used for this reaction: one is called catalase
and the other is a metal compound, manganese dioxide. Catalase is
an enzyme found in potatoes, Enzymes are natural catalysts used in
living organisms in lots of different processes - for example, during

digestion, where they help to break down food.

B Describe why catalase is known as a natural catalyst.

Medicines, synthetic fabrics, and materials are all the result of

chemical reactions. Some of these reactions are very slow. When

manufacturing products, it is important that the reactions are

not too slow as they might not be cost effective, and make the
Sci

s to speed up some

Hydrogen peroxide is a colourless liquid with the chemical
formula H,0,. If the hydrogen peroxide is left in a conical flask at
room temperature, a reaction occurs naturally (see Figure 1). The

acids. These acids contain very strong
carbon-carbon double bonds. Margarine
is produced using a process known as

is bubbled through the plant fats at high
temperature and pressure. Hydrogen
atoms reduce these double bonds to single
bonds, and bind with the carbon atoms
themselves. This increases the attractions
between the fat molecules, which makes
the product more solid but still spreadable
(see Figure 3), and reduces the rate of
decomposition. This in turn makes the
margarine more affordable than by tter as
it has a longer shelf life.

A Figure 4 Nickel can be

Nickel (see Figure 4) can be used as a

catalyst in hydrogenation but the process can still take up to 8 hours
to complete. There are some potential hazards of using nickel in the

production of margarine. The level of nickel i

to be closely monitored as it can be toxic or cause allergies in high

levels.

When using catalase, there is visible evidence of the reaction taking
place: bubbles of OXygen gas are produced. But the reaction is still
slow. When manganese dioxide is used instead, the reaction is

reaction: for this reason, they are written above the reaction arrow

hydrogenation, in which hydrogen gas I

C Nameone advantage of margarine over butter.

What else can catalysts be used for?

Catalysts are not just used in food production. Many types of
industry make use of them. The same hydrogenation process used
for making margarine is also used for making vi

ts nor products,

- 'i—_‘ i

w

’ I

A Figure 2 Decomposition
of hydrogen peroxide using

manganese dioxide.

A Figure3 Spreadable
margarine is made with
the help of catalysts.

1 Explain the role of a catalyst
in a chemical reaction.

2 Describe one drawback to
the use of some catalysts in
the food industry.

3 Suggest a drawback to the
widespread use of palladium
as a catalyst.

(O strtch z0ne

4 Apharmaceutical company
discovers how to make a
new medical drug. The
process requires a high
temperature of 250°C and a
pressure of 500 times
atmosphere pressure. The
company wants to find a
catalyst for this process.

3 Suggest which section of
the Periodic Table might
contain a useful catalyst.

b Suggest howa catalyst
might affect the
conditions needed for this
process,

€ Explain how industry uses
catalysts to make more
profit.

used as a catalyst.

n the margarine has

o




Preparing for an assessment

When you have an assessment coming up, it is important to
prepare well. Sometimes it is tempting to just read over or
rewrite your notes. However, this is not very eective.

The most eective way to revise is to recall as much information as
possible and practise applying it to questions. This will put youina
situation similar to the one you will face in the assessment. At rst,
it may feel like you cannot remember very much at all. However,

if you persevere (keep trying), you will nd that over time you will
remember more and more, and your condence will grow.

Eective revision strategies

Table 1 lists some of the most eective revision strategies that you
can use to put your brain to work.

What this looks like

This is where you try to remember as much information
as possible. This could be through doing online quizzes,

Strategy

Retrieval
getting your friends to quiz you, writing everything that you
know down on a mind map, or using flashcards.

This is where you space out your studying over time. When

practice

Spaced

oractice you create a revision plan, it is important that you spread

out your topics and have a variety of tasks to complete.
This is where you try to describe and explain as many
details about a topic as possible. Doing this from memory
also acts as a recall task.

This is where you combine words and visuals to help

Elaboration

you remember information. You could use a knowledge
organizer to summarize key information or use small
diagrams to add alongside the definitions of key words.
This is where you mix up the order of the topics that you are
revising. For example, if you have Topics A, B, and C, you could

Dual coding

structure your revision over three days in the following way:

Interleaving

N

Time of day

Day1

Day 2

Day 3

Morning

A

B

A

Aernoon

B

C

C

Evening

C

A

B

A Table 1l Revision strategies and examples of how to use them.




What makes a good ashcard?

Flashcards can be used to test how much knowledge you can recall.
It is important that you create them in the right way. Sometimes
you will see flashcards with lots of in-depth information written on
them, but this can be hard to self-quiz and remember. It is more
eective to keep the information to a minimum with key facts,
definitions, and diagrams.

front

(" )
simple
key word
photosynthesis ey information
| back
r | )
carbon N light : .
dioxide water —— glucose +oxygen
X
\_ &\Q‘o\ o
& oxygen
—
carbon
—
dioxide g[ucose
dual coding
with simple,
relevant diagram ¢
L water y

A Figurel Anexample of a well-designed flashcard.

The Leitner method

Once you have made your flashcards, you can use the Leitner

method. The method involves moving cards between boxes Talk about ...
depending on whether you can recall the information correctly. In
Box 1 are the cards with the concepts you find most challenging -
you should work through these every day until you are confident
enough that you can move them into the next box. Box 2 is for

the cards with concepts you feel confident about, but were a little
challenging to remember. Box 3 is for the cards with concepts that
you can easily recall. The aim is to move all your cards out of Box 1.

Discuss with a partner/group what
strategies you know that will help
you with your revision.

Recall it correctly?

/\Move it up a box. /\

A [ A A

p 1] r ( ‘] ( ‘1
review on review ever

review every day Tuesdays and Frida g
Thursdays Y

.

Box 1 \_/ Box 2 \__/ Box 3

Recall it incorrectly?

. , Move it down a box.
A Figure 2 The Leitner method.



Approaching assessments

like an expert learner

Expert learners approach an assessment in a methodical and
thorough way. They prepare for the assessment using eective
revision techniques and have a good understanding

of all the strategies that they can use during the test.

Aer the assessment, expert learners take the time to reect on their
approach and evaluate their own strengths and weaknesses. This
allows them to learn from their mistakes and do better next time.

Eective assessment technique

The first step in succeeding in assessments is being able to
understand exam command words. These are the words that tell
you how you need to answer the question.

Here are some examples of common command words:

e Calculate - You need to use the numbers in the questionto do a
calculation.

e Describe - You need to recall some facts, events, or processes in
an accurate way.

e Explain - You need to say why a process happens. Oen an
‘explain’ answer will include the word ‘because’ in it.

The BUG method is an approach you can use to help you understand
what the question is asking for. Each letter in BUG represents a dierent
step in the process. You should follow this process every time.

Box the command word
BUG underline any key information
Go over the question and your answer

Here is an example of how to use the BUG method:

Describe| the similarities and differences between a plant
and an animal cell.




Aer you have finished the assessment, it is important to check
your answers by rereading the question and then checking what
you have written. This is to make sure that you have addressed
everything the question is asking of you, so that you do not miss
any easy marks.

Evaluating your performance

The greatest learning gains are made when you have a good
understanding of your mistakes. This allows you to improve next
time and drive your own learning forward.

One way you can do this is by choosing the topics and skills from
the assessment where you gained and lost marks. By doing this, you
can make sure that these topics are addressed in your revision plan
for your next assessment.

Table 1 suggests some questions to consider the next time you are
reviewing an assessment.

g Strengths Areas for improvement h

. What part of the exam was your . What topic areas did you struggle
greatest success and that you are with? . '

What topic areas did you think
Wﬁst roud of? did - o

o attopic areas did you gain the you did OK with but actually lost
most marks in? . marks in? .

. What maths and working . What maths and working
scientifically skills did you gain scientifically skills did you lose
marks in? . marks in? .

. Was there anything that you . Were there any questions where
revised that was not in the test? you were unsure what the

uestion was asking?
NG q © J
A Table 1l Useful questions for evaluating your performance in an
assessment.
Talk about ...

Discuss with a partner/group what strategies you know that will help you
answer an exam question.

List any questions you have tried to answer recently where some of these
strategies may have been helpful. Practise answering some practice
questions using one of your strategies.



Working scientifically

In this unit, you will look again at the main stages of a scientific investigation.
You will start with identifying variables (things you can change or measure),
producing a plan to create valid data, and performing a risk assessment.

You will practise calculating averages. You will then practise presenting data
on a range of charts, including bar charts, pie charts, and histograms.

Finally, you will analyse data to draw conclusions. You will carry out
evaluations to identify any sources of error and suggest improvements to your
methods.

Working scientifically and you

Humans are naturally curious and wonder ‘How? Why? What?’ about the world in
which we live. By learning to work scientifically, you will be able to ask scientific
questions based on observations you make. You will also start to make sense

of the answers you find by carrying out practical investigations and doing
experiments.

Being able to work scientifically equips you with many skills. These skills will
prepare you for a wide range of jobs, careers, and interests you may wish to
follow in the future.

Understanding the scientific process and how to interpret data is also important
for your everyday life. It can help you make important, informed choices and
decisions about things like your health, lifestyle, money, and relationships.

It can also help you be more sustainable. If you know how to analyse and
evaluate problems and solutions, you can find ways to repair, reuse, and recycle
things as you move through the world.



Working scientifically and
the world

We all have a responsibility to protect and enhance the living world,
and the physical environment in which we live. The ability to think like
a scientist is important to ensure that we listen to, understand, and act
on scientific evidence. Together, the actions of many people make an
enormous difference. They are critical in ensuring a stable, sustainable
future not only for human beings but for all species on Earth.

2

How do scientists stay safe?

Scientists complete a risk assessment (a kind of safety review) before
carrying out any scientific investigation. This identifies any hazards
(things that can cause harm), and the control measures that must be

followed to make sure no one is injured.

©

How can you trust a scientic claim?

One of the key skills of a scientist is to think critically: what is the basis
for the claim, who wrote it, and why? Only when we know the answers
to these questions can we make a reasoned decision on whether to
believe a piece of information, or not.

©

Why do scientists change their mind about
how things happen?

The development of new technology, carrying out different
experiments, and new ways of thinking can all provide new evidence.
This means that scientists might need to amend a previous idea or
change their thinking.



Think back

Planning investigations

Scientific investigations are experiments
where you collect data (observations or

A scientific plan includes:

e the scientific question that you are try
to answer

e theindependent and dependent varia

e aprediction or hypothesis

you will do this
¢ alist of the equipment you will need,
sometimes including a diagram

your data or observations
e any safety measures you should take.

measurements) to answer a scientific question. happen, using scientific knowledge. This

¢ alist of variables you will control, and how

¢ astep-by-step method of how you will collect changes as you change the

Scientists back up their predictions with
reasons why they think something will

is called a hypothesis.
- J

ing

Variables

bles . .
Anything that can change during an

investigation is called a variable.

¢ Independent variable - this is the
variable you change.
e Dependent variable - this variable

-»

independent variable.
e Control variables - these are the

Your equipment should be
able to produce measurements

or observations to help #
you answer your scientific
question. You need to choose
equipment to measure

both the independent and
dependent variables.

s variables you need to keep the same.
)

Drawing equipment

Symbols are oen beaker
used to draw standard
laboratory equipment. sauze
Using symbols helps others tripod
understand what you T Bunsen
have drawn. HEAT burner
- /

Answering a scientic question

To answer a scientific question, you shou

You will need to choose:

e the biggest and smallest values of the independent variable (this is called the range)
e the number of dierent values for the independent variable (usually five, or more)
e theinterval (gap) you will use between values of the independent variable.

If possible, you should also take each measurement three times.

|d take several measurements to see a pattern or trend.




You may need to complete a risk assessment for an Hazard symbols warn people
investigation before you carry it out. A risk assessment usually of dangers and help them work
has three sections: hazard, risk, and control measure. safely.
A risk assessment will help you stay safe. ’ ﬁ @ ‘%

Something that could How you could hurt How you can reduce Oxidizing Flammable Corrosive

hurt you or anybody else yourself the risk
Hazard Risk Control measure @ " @
broken glass cut yourself when clearing | Use a dustpan and Compressed gas  Toxic Irritant
tup brush, and place glass in These symbols will help you
a glass bin.

stay safe in a lab.
\_ J \ y )

Accurate and precise data

It is important to collect data that is both accurate and precise.

e Accurate data is close to the true value of what you are trying to measure.
e Precise data means getting similar results if you repeat measurements.

To help ensure your data is accurate and precise, you should know how to use scientific equipment

correctly, and follow the plan carefully.
- J

There are two types of error in scientific data.

¢ Random errors - these are errors that vary between one result and another. They may be caused
by not keeping all the control variables constant in an investigation.
e Systematic errors - these are a consistent set of errors in data. They are oen caused by

5 measuring equipment that has not been calibrated (set) correctly. b
Question - ©  Answer
1 Whatis an independent variable? % thevariable you change in an investigation

the variable that changes by changing

2 Whatis a dependent variable? the independent variable

3 What is the meaning of a hazard? something that can cause harm

aJay Jaded 1nd

hat is th o of <o data? data that is similar when repeating
\4 What is the meaning of precise data’ : 3 measurement )




Think back

Recording and presenting data 1

Results table

A results table helps you organize your data.

The name of the Independent variable Dependent variable The name of the
independent variable (> in [units] in [units] <— dependentvariable
and its units go here. and its units go here.
Values of the Your measurements
independent of the dependent
variable go here. variable go here.

Use a results table to record what you have measured or observed.

Not all data are numbers. Sometimes you need to use words to record observations.

Results tables for repeat measurements

Independent Dependent variable in [units]
variable in 1st 2nd 3rd
[units] measurement | measurement | measurement WLl

t A : A i
Values of the independent Repeat measurements The mean of the measurements of
variable go from smallest to largest. go here. the dependent variable goes here.

Repeat measurements help you check your data for anomalies. An anomalous result (also called
an anomaly) is a result that is very dierent from the others when repeating a measurement.
Anomalous results should not be included when calculating a mean result.

Y
Median and mode averages

result 1 +result 2 +result3 + ... Sometimes it is useful to use a
dierent type of average:

-

Mean average

Mean (average) =
number of results

¢ mode - the most common value

For example, a student collects leaf length measurements of or group in the data

13cm, 14cm, and 18 cm. The mean leaf length is: e median - the middle value,
13414 + 18 45 when the data are placed in

Mean (average) = = =15cm numerical order.
3 3 \ J




Types of data

The data you collect in an investigation

can be:

e continuous - the data can have
any value within a range, such as

temperature

¢ discrete - the data can have only
whole-number values, such as shoe size
e categorical - the value is a word,

such as ‘blue’.

J &
Bar chart
Plot the dependent Make sure the top of Plot bars of equal width.
variable on the y-axis. the bar matches the
Choose which numbers 20 -
the axis should start and [™~_
finish on, and mark out 60 -
an equal scale. =
; 50 -
Label the y-axis =
. ~ S 40 -
with the dependent T
variable, and its units. S 30-
O
c
Plot the independent o 20-
variable on the x-axis. - 10 -
Each category orvalue
should be equally spaced

along the axis.

Choosing a chart or graph type

Dierent types of data are displayed in dierent
charts:

» ¢ bar chart - used to plot discrete and

categorical data

e line graph - used when both the independent
and dependent variables are continuous

e pie chart - used to plot discrete and
categorical data

¢ histogram - used to plot grouped, continuous data.

)

Bar charts are used to plot
Leave a fixed-size gap discrete and categorical data.

value you are plotting. between each bar. Think about what type of data
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Label the x-axis with the
independent variable.
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you have when choosing your
chart or graph.
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Question

1 Which variable goes in the first column of a

results table?

2 Whatis an anomalous result?

3 What are the three types of average?

4 What is categorical data?

_5 Which variable goes on the y-axis?

. Answer

3

.3 independent variable

3

- © aresult that is very dierent from the others
when repeating a measurement

. = mean, mode, and median

-

. % data where the value is a word

. 3

dependent variable

-




Think back

Recording and presenting data 2

Histograms are used to show the shape of a set of data. They present continuous data

in groups.

Histograms look like bar charts, but they have no gaps between the bars because the data

Is continuous.

As the data is continuous, a histogram
is plotted without gaps between the bars.

The bars represent a group of

The bars are

plotted against
frequency density.

Itis the area of the

bar that represents
the number of people
with a particular mass.

Frequency density

Frequency  frequency

N

density

~ class width

values. This bar represents
people with a mass between
75 kg and 80 kg.

The bars are arranged
in order from smallest
to largest mass.

The axis is labelled in

45 50/55 60 65 70 75 80 85 90__{the same way as a

Mass in kg

Class width = largest value - smallest value
For the third bar, class width=60-55=5

line graph.

N

Mark a vertical line from the centre to the
edge of the circle. Use a protractor to

mark out the angle of each section in turn,
starting at the vertical line.

Pie charts are used to plot discrete and categorical data. The segments in the circle represent data.

Draw your pie chart
using a pair of
compasses and a
protractor.

Remember to label
each section,
showing the

data it represents.

Use the following formula to
calculate the angle size of
each segment:

data value

total value

x 360

36 out of the 90 people surveyed
in this investigation were aged
18-29, so the angle is 144°.

36
=2 x 360 = 144
90

When calculating angles for
a pie chart, they should be
rounded to the nearest degree.

Pie charts can help show how a group of samples is divided up.




Line graph

Line graphs are used when both the independent and dependent variables are continuous.
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\Line graphs can show trends in your results.

-

Line of best t
To make the trend easier to see on a graph, /F
add a lineof bestt . Thisis a straight line or X
a smooth curve that goes through, or very
close to, as many points as possible. pa) //
e
\_ J

Question : Answer
1 What data is displayed in a histogram? 5 grouped, continuous data
2 Which variable is plotted on the x-axis of % independent variable

a graph?
3 How do you calculate the angle of a pie . divide segment value by total value, then

chart segment? - multiply by 360

L o % a smooth line that goes through, or close to, as
- Wi S 2 e erlEesiie (:% many points as possible, showing the trend
5 How do you calculate frequency density? . frequency divided by class width
_6 Whatshould you include onagraphaxis? .  name of variable, units, appropriate scale y




Think back

Analysing and evaluating data

Trends

>
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Dependent
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The line of best fit tells you about the trend in the data.

Dependent
variable
!

Independent variable

If the line slopes up (straight
or curved), it means that as
the independent variable
increases, the dependent
variable increases too.

Independent variable

If the line slopes down,
(straight or curved), it means
that as the independent
variable increases, the
dependent variable decreases.

> >
Independent variable

If the line is horizontal,

it means that as the
independent variable
increases, the dependent
variable does not change.

/
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Linear relationships

Straight-line graphs show linear relationships.
This is where an increase in the independent
variable causes the dependent variable to
increase or decrease at a constant rate.
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A straight-line graph that passes through the
origin is a special type of linear relationship,
called a directly proportional relationship. In
a directly proportional relationship, doubling
the independent variable doubles the
dependent variable.

A conclusion outlines what you have found
out in an investigation. You should:

1 start by describing the pattern in your data,
or the relationship you can see between the
two variables from your graph or chart

2 where possible, use scientific knowledge to
explain the pattern or trend

3 compare your results with your prediction.

-
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Writing an evaluation is the final step in an
investigation. You should:

1 identify the strengths and weaknesses in
your results

2 decide how confident you are in your
conclusion

3 suggest and explain improvements to your
method, so you can collect data of better
quality if you do the investigation again.

4
Evalustons

J




Strengths and weaknesses

To identify strengths and weaknesses:
1 identify anomalies

2 look at the spread of data - the
spread is the dierence between the
highest and the lowest readings in a
set of repeat measurements

3 check forerrors.

-

Types of error

=)

\ 4
Condence in a conclusion

Condence in a conclusion

You can be confident in your data if:

e there are few anomalies. This means
your data was unlikely to contain errors.

e thereisasmallspreadin the data, so
your method is repeatable.

You could also look at secondary data -
data that someone else has collected.

-

A random error is where an unexpected change
aects your results, such as the temperature of the
room changing because someone opens a door.

A systematic error
is where something
consistently aects
all of your results.
These are oen
caused by faulty
equipment, such
as a newton meter
showing a reading
without a load
attached.

spring

Check equipment is working

/

Peer review

|4-

For the results of an investigation to
be accepted as scientific evidence,

it must be peer reviewed. The data
and conclusions are checked by other
scientists working in the same field.

-
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as expected before using it.

N /
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You can improve an investigation in three ways.

1 Use a bigger range of results. This means using
larger or smaller values of the independent
variable. The wider the range, the more certain
you can be that your conclusion is always true.

Take more repeat measurements. You should
always take at least three repeat measurements
for each value of the independent variable.

Use dierent equipment. If you had anomalies,
or a large spread of data, you could use dierent

Question s Answer
1 Wha'f typeoof graph shows a linear % a straight-line graph
relationship? ®
2 Whatis a conclusion? o adescription of what you found out
3 What causes a random error? % an unexpected change in conditions
&4 What is secondary data? ’ data that has been collected by someone else

equipment to collect your measurements.

-




