Statistics
Did you notice? You went for a sleepover with your grandparents this weekend and your bed was too short. With 1.90m you are definitely not the shortest pupil in your class, but oh well…
Asking your grandparents got you nowhere; they never heard of anyone having a problem with a bed that was too short. This raises the question if you are extremely tall or if people have grown taller through the ages. These questions form the basis of a research.
You are asking yourself a research question. Then you will come up with a strategy: how should this research be conducted? You will make a plan and start working! Conducting your research will lead to observations. You can also loook for interesting information in literature or on the Internet. 

The important question then will be: how can you draw the right conclusion from your observations or collected data? Does this conclusion answer your research question? It is also important that your conclusion is reliable. You will try to come to the truth as close as possible using well-founded, reliable and valid research.
You can use the methods you learned during statistics in your math classes to draw the right conclusions from your data and observations. This will also reflect the reliability of your arguments and conclusions. 
You cannot ask the whole population if you are using questionnaires to gather your data. You will use a sample. There are different methods you can use: simple random sampling, stratified sampling and systematic sampling. The sample should at least be representative. This means that the sample should be a representation of the research population.
You can organise data in a frequency table, a circle diagram, histogram, or frequency polygon. It can be helpful to look at the Saturday edition of the Volkskrant, NRC or regional newspaper. These papers often use these kinds of diagrams. These diagrams are useful to simplify and represent complicated information in a clear manner.

You can also visualise correlations in graphs and diagrams. Your readers will find them easy to read. Put your independent variable on the horizontal axis and your dependent variable on the vertical axis. A lot of measurements will use a unit of time. This variable will often be on the horizontal axis. Put the measuring unit at both axis. Also divide the axis into a logical scale. Put your data in and draw the most logical line through these points: this will show the correlation between the two variables. You can make the correlations clearer or unclear by changing the scales on the axis. 
A variant that can be used is using small vertical lines instead of points. With the length of the lines you can point out how precise your measurement is. If you put these lines in a graph the result will not be a line but an area. The smaller the area, the more reliable and precise your observation is. A commonly used variant is putting (small) vertical lines in the diagram, rather than points. A good example that uses this method is the weather forecast. If the unreliability increases, the expectation for temperature and rainfall will show a broader ‘band’. You can use this technique to process your observations or data in a diagram.   
More information about statistics
What is descriptive statistics? 
This part of statistics deals with the gathering of data and clearly representing these data in tables and graphs like line diagrams or histograms. 

Why do we need statistics?
You will often encounter statistics on television, newspaper articles, magazines and in books. We cannot without it. Everywhere you encounter graphs and tables. These tables and graphs are used to draw conclusions or justify decisions.  

Below is an example from a random Dutch municipality:

	Year
	Number of residences
x 1,000
	Number of rooms
x 1,000
	Number of inhabitants
x 1,000

	1909
	1,237
	 3,977
	 5,668

	1930
	1,824
	 8,079
	 7,689

	1947
	2,117
	10,130
	 9,166

	1971
	3,873
	20,179
	12,787

	1985
	5,384
	27,125
	14,092



You can draw several conclusions from these data for example:
The amount of residencies, inhabitants and rooms have all increased over the past century. 
Come up with more conclusions you can draw from this data!
 
The Central Bureau for Statistics (CBS) is an important institution in the Netherlands that conducts a lot of statistical research. They publish a statistical yearbook every year with all sorts of statistical data about our society.  

How should you organise a statistical research? 


First, you should map the problem. Then you can formulate your research questions. 

When formulating these questions you should pay attention to the following points:
1. The question should be unambiguous; There should be no confusion about what the question means. 
2. The question should be neutral.
3. The question cannot be indiscrete. 

4. The question should be short and easy to answer.
Example of non-neutral question:”Do you think that public roads are becoming more dangerous?” 

This question is non-neutral because you expect to get a positive answer while this might not be true. 

Example of ambiguous question:
“How long do you watch TV?” 

This question is ambiguous because it does not specify the type of answer. The answer could be in hours, or be something like ‘sometimes, often, etc.’ You will probably get an answer you cannot measure. How many hours is often? And if someone answers 10 hours, would classify this as often? 
How can this question be formulated unambiguously? 

In statistical research there are four phases that can be distinguished: 
1. Formulating a research question.
2. Gathering data to answer your research question.
3. Analysing your data in visual representations like tables, diagrams or figures.
4. Interpreting your data and report on your results.
The total group of people or things on which your research focusses is called the “population”.  

You can research how the population thinks about a certain subject or how long a battery lasts. If not the whole population can be questioned, a sample will suffice. This can have several reasons:  
1. Researching the whole population is too expensive 
2. Researching the whole population takes too much time 
3. Researching the whole population is impossible 
To clearify point 3. If you tested the lifespan of all the batteries in the world, there would be no batteries left for usage or sale. 

A sample should be representative of the population. This means that the sample should be a good representation of the whole population. Keep in mind:
1. The sample size should be sufficient 
2. The sample is random; every element of the population has the same chance to be represented in the sample.
Some things might go wrong when drawing your conclusions:
1. The conclusion is not based on a representative sample 
2. The conclusion is unclear, biased or confusing 
3. The conclusion is based only on parts of your results. 
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