Nature of science
Students should know how scientists work and how ideas are modified over time (NoS1)
 
 
What is science?  Science is the study of the world around us.
 
Scientific Method: A series of steps that scientists follow to investigate occurrences that can be tested.
 
Hypothesis: An idea that will be tested by the investigation.
 
Theories explain and predict natural Phenomena.
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Students should be able to recognise questions that can be tested scientifically (KoS2)
 
Be able to pose testable hypothesis. (KoS2)
 
Compare strategies for testing hypothesis (Evaluate) (KoS2) 
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Or you could go a step further with your hypothesis development:
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Students should be able to design, plan and conduct investigations (KoS3)
 
Consider and explain reliability, accuracy, precision, fairness, safety and ethics with regard to investigations. (KoS3).
 
When using the scientific method there is a particular approach we should take when carrying out and investigation.
 
The order is as follows:
 
Title question.
Hypothesis.
Apparatus / equipment needed.
Safety precautions.
Variables identified.
Procedure/ method.
Results.
Conclusions.
Improvements.
 
Let's look at each of the items on the list in more detail.
 
Title question:
This is the question that has been asked and you usually form your hypothesis from this.
 
Example: "Does fertilizer make plants grow taller?"
Or :            "What are the effects of coloured light on plant growth?"
 
Hypothesis:
As we saw in the previous section, We look at the title question and form our hypothesis from this.
For the examples above you can use "if" & "then" statements to effectively form a hypothesis.
So for:
"Does fertilizer make plants grow taller"
We could say
"If fertilizer is added to plants then they will grow taller.
And for:
"What are the effects of coloured light on plant growth"
We could say
"If green light is incident on a plant then it will grow taller"
 
Apparatus:
List and Gather the equipment needed to carry out your investigation.
 
 
 
Safety precautions
Safety :
Before an investigation we must carry out a risk assessment.
 
We should: 
1.  Outline the hazards of carrying out your investigation
1. List the steps in order to avoid these hazards.
1. Identify the person responsible for minimising these hazards.
 
Ethics: the need to carry out investigations and give results in a responsible way.
 
 
 
 
Variables
Variables: A factor that can be changed measured or controlled in an investigation.
 
Three  types
1. Independent variable = Variable you can change
1. Dependent variable = Changes as a result of changing the independent variable.
1. Controlled (Fixed) Variable = All other variables that are kept the same.
 
A control is a copy of an investigation, where every factor is the same except the factor being investigated (independent variable)
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Drawing scientific diagram


 
When collecting data it is important to arrange the information in a structured order.
As the dependent variable changes these will be your results.
When dealing with numbers we can arrange them from the lowest to the highest. 
Arranging the data in this way gives us the range of the data.
 
There are two general types of data. 
Quantitative data is information about quantities; that is, information that 
can be measured and written down with numbers.
 Some examples of quantitative data are 
your height, your shoe size, and the length of your fingernails. 
 
Qualitative data is information about qualities;
information that can't actually be measured. 
Some examples of qualitative data are the softness of 
your skin, the grace with which you run, and the color of your eyes. 
 
Here's a quick look at the difference between qualitative and quantitative data.
· The age of your car. (Quantitative.)
 
· The number of hairs on your knuckle. (Quantitative.)
 
· The softness of a cat. (Qualitative.)
 
· The color of the sky. (Qualitative.)
 
· The number of cent in your pocket. (Quantitative.)
Remember, if we're measuring a quantity, we're making a statement about 
quantitative data.
If we're describing qualities, we're making a statement about qualitative data. 
 
 
Recording Data
When collecting data we should use a results table which will allow us to record 
the information clearly
 
When drawing a graph you should 
1. Always put the quantity that you control on the X axis
1. Decide on a suitable scale for each axis.
1. Label the X & Y axis and include the correct units.
1. Plot the points.
1. Include a Title.
1. You may have to add a line of best fit or a trend line so as to see 
your results more clearly.
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Different types of graphs are used to represent different types of data
 A Bar chart , Line Plot or Pie Chart are used to show Qualitative data either Nominal or Ordinal
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 A Histogram or a scatter plot are used to show Quantitative (Continuous) data
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 Bar Charts, Pie Charts, Stem-and-leaf Plots are used to show Quantitative (discrete) data
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Lesson Information Screen



By the end of this lesson, I would like you to be able to:

		 Understand the difference between the three different types of variables.

		 Identify the independent and dependent variables when looking at the aim/key question for an investigation.

		Identify the independent and dependent variables when looking at the results table or graph for an investigation.
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What is a variable?





A variable is anything that could be changed when carrying out a science investigation.

There are three different types of variables:

The variable where you decide the way it changes. “I Change”

The variable that changes and gives you your result.

Variables that could change but you need to control to make it a fair test.









What is a variable?





A useful skill in Science is to be able to identify the independent and dependent variables in an investigation.

There are a number of different ways that you can do this:



Method 1: Look at the key question / aim for the investigation

We are investigating how changing the level of light will affect how fast a sample of pondweed will produce bubbles of oxygen.

In a key question/aim, the independent variable is normally mentioned first (the thing that you decided to change before the experiment started) and the dependent variable is normally mentioned last.









What is a variable?





A useful skill in Science is to be able to identify the independent and dependent variables in an investigation.

There are a number of different ways that you can do this:



Method 2: Look / think about at the results table

When you create a results table, you put the independent variable in the first column (this is the thing where you can write the information in the table before you even start the investigation).

		The height the ball was dropped from		The height that the ball bounced























What is a variable?





A useful skill in Science is to be able to identify the independent and dependent variables in an investigation.

There are a number of different ways that you can do this:



Method 3: Look / think about the graph of results

The independent variable always goes on the bottom (x-axis) of the graph and the dependent variable always goes on the side (y-axis).

Temperature of water

Time (min)









What is a variable?





How does changing the number of coils affect the number of paper clips an electromagnet will pick up?

Will the colour of bread make a difference to how many birds choose to eat the bread?

Does the height of a person have any relationship to how long their hair is?

We will investigate the effect of changing the temperature on how fast an enzyme is able to work.

Does the amount of acid affect the speed at which hydrogen is produced when it is mixed with magnesium?

For each of the questions / statements below, work out the independent and dependent variables and draw out the results table and graph for the statements below.









What is a control?





A drugs company wants to test whether a new drug will be effective at treating the common cold.  For the test they give the drug to 60 people.  Here is how they carried out the test.

		20 people were given a tablet containing the drug.

		20 people were given a tablet that contained no drugs.

		20 people were not given a tablet.



Q1.  What was the control in this experiment?

………………………………………………………………………………………

1 Mark

Q2.  Why did the scientists give some people a tablet containing no drugs?

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

2 Marks









What is the difference?





A control is a way of making sure that a variable being tested in a science investigation is actually having an effect on the results.

It is a way that scientists can check the reliability of their results.

Here is an example:

Testing how good a washing powder is

Beaker 1 contains some cloth with a stain on.  The water is hot and contains 100g of washing powder dissolved in it.

Beaker 2 contains some cloth with a stain on.  The water is hot and contains 50g of washing powder dissolved in it.

Beaker 3 contains some cloth with a stain on.  The water is hot and contains 0g of washing powder dissolved in it.









What is reliability?





Reliability is how definite you are that the conclusion to your science experiment is correct.

The simplest way to improve the accuracy of any science experiment is to collect as many results as you can.  This is done either by:

Repeating the 

experiment 

as many times 

as you can 

and taking a 

mean average of 

the results 

If doing a survey 

or asking people, ask as

many people as possible

to participate. 









What is reliability?





Two news channels were asked to predict the outcome of a the general election.  There results are below.

Which of these two news channels will have the most reliable answer?











88 people

112 people

200 people

Sample taken from across Dorset



300 people

254 people

876 people



Sample taken from across the South of England









What is reliability?





Robbie and Suzy  wanted to test whether the size of a persons foot is linked to their forearm length.  The graphs for their results are shown below.



Robbie’s graph

Suzy’s graph

		Which persons results are more reliable?  Explain why.

















































		Suzy thinks that one of her results might be incorrect.  Can you circle the anomalous result on her graph?
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