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1 of 22 – Introduction
Welcome to this session on the basics of graphs and charts.
By the end of this session you will be able to:
· Read and interpret different charts and diagrams including tally charts, bar graphs, histograms, scatter graphs and conversion charts
· Identify positive and negative correlation
· Collect data accurately
2 of 22 – What are graphs and charts?
Graphs and charts are all a visual representation of data (information) to make it easily understood and the relationships between sets of information easily seen.
We use graphs and charts to demonstrate trends, patterns and relationships. There are different types of graphs; some are better to display certain types of data, while charts are ideal for others. We will look at various types of graphs and charts in this session.
Graph or chart? 
Charts are tables, diagrams or pictures that organize large amounts of data in a clear and concise way. People use charts to interpret current data and make predictions. 
Graphs are more visual, focus on raw data and can show trends over time.
3 of 22 – Pictograms
A pictogram is a chart that uses pictures to represent data, either in rows or columns. They are set out in the same way as bar charts, but instead of plain bars they use pictures to show the numbers involved. The pictures they use are usually relevant to the subject of the information and each picture can represent more than one item.
When using pictograms, it is important to read the key that you are given which will give information about the numbers represented by the pictures. From the key given with this pictogram, we can see that the picture of 1 cake on each day is the equivalent of 6 cakes sold on that day, so the number of pictures has to be multiplied by 6 to know how many cakes were sold in total.




4 of 22 – Bar graphs
Bar graphs are used to compare data by representing it in the heights of the bars. The bars are usually vertical and the graph must include several key elements. 
5 of 22 – Horizontal bar graphs
Bar graphs can be laid out horizontally and they will still require the same elements to be present. This time, the scale will be along the x axis (horizontal) and the categories go up the y axis (vertical)
Bar graphs might not use 1 square = 1 unit on the scale. If you are drawing a graph, pick the best scale to use to fill the majority of the space available. 
6 of 22 – Bar graphs with a non-standard axis
The scale on a bar graph usually starts from zero, however if there is a very small variation in the values and a large scale, it may not be easy to read the information as presented.
7 of 22 – Composite bar graphs
A composite bar graph shows several categories of information in one bar. We can plot the figures in the two-way table below. Different colours within the bars will show us the various categories.
8 of 22 – Histograms
A histogram is slightly different from a bar graph although it looks very similar.
A histogram groups numbers into ranges concerned with the same subject, rather than having different categories for each bar. 
When drawing a histogram, you can decide the ranges of the bars. Smaller groupings will mean more bars.
9 of 22 – Tally charts
A tally chart is a quick and easy way of recording data for a known number of categories. For every count, a short vertical line is marked on the relevant row with a short diagonal line drawn across them representing every fifth count. 
This collects the marks into groups of five so they are easy to count at the end.
Any single lines are counted individually at the end to give a final total.






10 of 22 – Scatter graphs
A scatter graph is a graph that shows connections between two sets of numbers, one set plotted horizontally along the x axis and one set vertically on the y axis. There may be a connection between these two sets of information.
Positive correlation, where as one value rises, the other rises too so there a is a broad line-up of points from the bottom left to top right.
There are different types of correlation. Some connections might show negative correlation where one of the values rises and the other falls, for example more exercise sessions for a runner would lead to less recovery time needed after a run. 
Some connections are strong, very close to a line drawn through the points on the graph and some are weak (or moderate) where the basic line can still be seen, but the connections are looser.
Where points are more randomly spread, we say there is no correlation.
11 of 22 – Question 1
Here are statements that may or may not show correlation. For each set of examples, show if they would have positive, negative or no correlation.
1. Amount of water used in a household, number of people in a household
2. Higher marks in maths exams, distance the student lives from college
3. Amount of popcorn sold in a cinema, number of people visiting cinema
Answers:
1. Positive correlation
2. No correlation
3. Positive correlation
12 of 22 – Lines of best fit
Where there are scattered points with some correlation, we can draw a line of best fit through them. The line should fit through as many points as possible with as many points left above it as below.
A single point that does not fit the pattern is know as an outlier or an anomaly.







13 of 22 – Using a line of best fit
If we have a line of best fit, we can use this to predict outcomes that might not have happened.
14 of 22 – Conversion graphs
Conversion graphs are line graphs which can be used to convert from one type of unit to another. Both axes may have their own separate scales so you need to check each one. They can be used to convert both ways and are frequently used for currency conversion and imperial to metric measures for temperature, weight and distance.
15 of 22 – Types of data
To represent data (information) on any type of graph or chart, we first have to collect it. There are many ways of collecting information (questionnaires, surveys, votes, random samples etc.) and many different types of data. 
· Discrete data - data based on numbers that can only represent certain values e.g. the number of children in a family or shoe sizes in a shop
· Continuous data - data based on numbers that can be broken into smaller units or take any value within a given range e.g. the temperature of patients or an athlete’s 100m sprint record time
· Primary data - data that has been collected from the original source for an explicit purpose e.g. a survey of shoppers carried out by the supermarket to find their favourite soup
· Secondary data - data that is not originally collected at source e.g. using figures collected by other people such as Government statistics on car accidents
· Ungrouped data - data initially gathered from an experiment or study, known as raw data as it hasn’t been sorted into categories or classified
· Grouped data - data that has been bundled together in categories such as that shown on histograms
16 of 22 – Data collection sheets
A data collection sheet was mentioned earlier with the tally chart reference - this is a very simple way of collecting one category of information quickly, then returning to it at the end to count the tallies to give a final frequency. 
If more information has to be recorded, we use a two-way table which records two lots of information horizontally and vertically. For example, recording the flavours of ice cream ordered from a van in addition to how many had sprinkles and how many did not.
Once the numbers have been entered, they can be added horizontally to show the choices of flavours, or vertically to show how many times sprinkles were chosen.



17 of 22 – Collecting data
Collecting data is very important to companies and organisations so that they can best serve their customers or act in the best interests of their members. Having an accurate source of information is a valuable asset to organisations today. 
Some of the common ways to directly gather information include:
· Surveys
· Questionnaires
· Votes/polls
· Online data tracking (cookies, clicks)
· Information gathered during sales of items
· Focus groups
Obviously it would be a huge job for very large companies or governments to have to gather the  opinion of everyone in the country, so they often opt for a sample group, chosen to best represent the whole population covering a range of ages, genders, ethnicities and social class.
18 of 22 – Question 2
Any information collected should be as unbiased as possible so that it is reliable and accurate.
What is the main problem with the following scenario?
Naomi wants to find out how often people go to the cinema in a month. She takes a survey in the cinema after a film has finished. Her main error was:
a) She didn’t ask the population of the whole country
b) She only asked people who were already at the cinema and not those who were not there
Answer:
She only asked people who were already at the cinema and not those who were not there
Naomi gave out a questionnaire using age as the following categories: 15-30 years, 30-45 years, 45-60 years, 60+ years. The main error with her categories was:
a) There might have been someone older than her categories
b) The ages in her categories overlap
Answer:
The ages in her categories overlap

19 of 22 – Question 3
Any information collected should be as unbiased as possible so that it is reliable and accurate.
Sami wants to find out the favourite food of his classmates. He sends out a survey saying “Do you agree that pizza is better than burgers?” What would make his survey better? Choose all that apply. 
· Ask people not in his class
· Ask them how many times they eat pizza
· Reword the question so it does not lead them towards an answer
· Allow the participants to make a free choice of any food
Answers:
To make his survey better, Sami should reword his question so it does not lead them towards an answer and allow the participants to make a free choice of food as there are many more than two types of food that may be people’s favourites. At the moment his question leads the participant towards an answer (that pizza is better) which will introduce bias. 
The opinions of people outside of his class and knowing how many times people in his class eat pizza are not relevant to Sami’s research question about favourite foods of people in his class.
20 of 22 – Gathering fair data
This question can be improved to gather more accurate data. Think how you would re-write the question.
Alex wants to find out how often people go to the supermarket using this question:
“How many times do you go to the supermarket?”
with the responses:          □ Not very often      □ Sometimes      □ A lot
How could this question be improved?
1) Include a timescale (week, month etc)  
2) Make the answer categories less vague  
3) Allow an option to say ‘never’







21 of 22 – Question 4
Paige wants to find how regularly her classmates use their phones.
She asks her classmates; 
“How many texts have you sent on your mobile phone?”
· 0-10 
· 10-20
· 20 or more
How could this question be improved? Choose all that apply.
1) Ask her parents how many texts they send
2) Also ask people how often they use a computer
3) Give a timescale for the use of texts (for a measure of ‘regular’)
4) Change the category numbers so they do not overlap
Answers:
Paige can improve her question by giving a timescale for the use of texts and changing the category numbers so that they do not overlap. At the moment the question is unclear as participants would not know if she meant texts sent in the last day, in all time or anything in between. The overlapping numbers in categories would make it unclear for a person who answered 10 or 20 which category they should be in. 
It is irrelevant how much her parents use their phones as they are not part of her class group, and how much her classmates use a computer is also not relevant to how much they use their phones.
22 of 22 – End
Well done. You have completed this session on the basics of graphs and charts.
You should now be able to:
· Read and interpret different charts and diagrams including tally charts, bar graphs, histograms, scatter graphs and conversion charts
· Identify positive and negative correlation
· Collect data accurately
If you have any questions about anything covered in this session, please speak to your tutor for more help.





