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Project Outline for students
[This message was shared with all students to launch the project. This followed
excellent student engagement with MathsWatch over lockdown]

Hello Everyone!
During these last two weeks of the school term, your Maths work will
look a little bit different to how it has in recent weeks. Instead of a
task on MathsWatch, we would like you to focus your efforts on a
very exciting project that involves the data that has been collected
from the questionnaire we sent out this week.
We would like you to combine your numeracy, literacy and digital
competency skills, with all of the methods and techniques you have
been practising on MathsWatch in recent weeks.
The Data Project
You are to choose one hypothesis, which is an untested statement,
from the attached list of questions. You will then perform the role of
an analyst and test this hypothesis to see if it is true or not by
applying your mathematical skills to the data.
Attached Documents
- The spreadsheet containing the questionnaire results and data for
you to now analyse (everything is anonymous)
- A suggested structure for the project
- The list of 10 hypotheses - please pick one of these to complete
your project on
- There are three examples of the project, which have been
completed by your Maths teachers so that you are able to see how
the project can be done.
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How to submit your project
- Please submit your project on SMHW - adding it as an attachment
on the Data Project Task.
- You can either complete your project by hand on paper and take a
photo of your work, or use your computer and upload the document.
Please avoid using 3D graphs if you are using a computer.
- Your class teacher will answer any questions and queries you may
have and provide you with your individual feedback in the comments
section.
- If you would like to choose your own hypothesis then please
message your Maths teacher on SMHW to just make sure that it is
one that will work.
- A MathsWatch task has been created to accompany the Data
Project. This contains one example question and the relevant video
for each type of graph that you may like to use as part of your
project. This MathsWatch task is there to support you, and does not
need completing.
The deadline for the project is Wednesday 15th July, however please
feel free to submit your project whenever you feel it is finished and
you are happy with it.
We would just like to take this opportunity to say a huge thank you
for your outstanding continued effort with your Mathematics in
recent weeks. Let’s work together and make this project a fantastic
celebration of all of the work you have completed!!
Pob lwc
Team Maths
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Your 10 Hypotheses
Here are a selection of the 10 hypotheses that you can test as part of your data project.
If you would like to choose your own hypothesis then please message your mathematics
teacher on SMHW to make sure that it is one that will work.

Hypothesis

Suggested graph / Averages

1

I think that 7 is the average shoe size for
Year 7 students at Elfed High School.

Tally chart, pictogram, bar graph,
pie chart, two-way table, MMMR.

2

I think that the average height for Year 10
students is 150 < cm ≤ 160.

Grouped frequency table, frequency
polygon, frequency diagram, pie chart, twoway table, MMMR.

3

I think that Elfed students believe that
recycling is important and always bin their
rubbish.

Tally chart, pictogram, bar graph,
pie chart, scatter diagram,
two-way table, MMMR.

4

I think that Elfed students who prefer David
Walliams read more than 30 mins per day.

Tally chart, pictogram, bar graph,
pie chart, two-way table, MMMR.

5

I think that more Year 7 students believe
they have good qualities than Year 11
students.

Tally chart, pictogram, bar graph,
pie chart, vertical line graph, MMMR.

6

I believe that taller students at Elfed chose a
bigger random number.

Frequency table, pictogram, bar graph,
pie chart, scatter diagram,
two-way table, MMMR.

7

I think that 25% of Elfed students have two
siblings.

Frequency table, pictogram, bar graph,
pie chart, cumulative frequency, boxplot,
MMMR.

8

I think that blonde hair students are more
likely to own a snake than any other
students.

Frequency table, pictogram, bar graph,
pie chart, two-way table, MMMR.

9

I think that students who did think it is
important to feel Welsh choose Welsh as
their favourite subject.

Frequency table, pictogram, bar graph,
pie chart, vertical line chart,
two-way table, MMMR.

10

I think that shorter students at Elfed have a
smaller shoe size.

Frequency table, vertical line chart, pie chart,
scatter diagram, frequency diagram,
frequency polygon, estimated mean,
cumulative frequency, boxplots, MMMR.

Elfed High School

Page 4 of 27

Suggested Structure
[This was shared with the students ahead of starting their project]

Your project will mostly follow this structure
1. State your hypothesis
e.g. I believe that taller students have a bigger shoe size.
2. State how you are going to test your hypothesis
e.g. I am going to test this hypothesis by analysing student data on height and shoe size.
3. Show the data you need to test your hypothesis
e.g. a table that shows all of the students’ heights and shoe size.
4. Represent the data in different formats
e.g. a scatter diagram showing height versus shoe size
5. Analyse the data
e.g. find the mode shoe size for people taller than 140cm and the mode shoe size for
people shorter than 140cm
6. Extension: Find national data to compare it against (if appropriate)
e.g. find national census data on height or shoe size to make a comparison.
7. Conclusion
e.g. from my data analysis you can clearly see that taller students have bigger shoe
sizes in general.
(Extension)…Furthermore, by looking at national data I can see that students at Elfed are
shorter than people of the same age in Wales.
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Examples of Google Questionnaire and Google responses
There were 297 responses to the anonymous questionnaire that was created
as a Google Form and sent out over SMHW.
Below are examples of the questions we asked to collect primary, quantative
data. This data was then analysed by the students as part of their project.
The graphs are produced as part of the Google Form, but were not shared with
the students. This allowed the students to create their own graphs as part of
their own project as they tried to prove their chosen hypothesis.
Attached is the initial message sent out alongside the questionnaire to
encourage student participation. This was shared online on SMHW.
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Data Project – Teacher Example 1 – Easy example
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Data Project – Teacher Example 2 – Medium example
My Hypothesis:
I think that students with brown hair are more likely to own a dog than any other students. I
am going to test my hypothesis by collecting data about students’ hair colour and pets in a
frequency table and then analysing the data by drawing a pictogram, bar chart, pie chart
and two-way table. I will also find the average number of students who owned dogs and the
mode pet for both students with brown hair and compare that against students without
brown hair.
My Data:
I selected 25 random students from the questionnaire in order to test my hypothesis.
I noticed that some students had more than one type of pet. I decided that if the students
had more than one pet then I would write dog if one of their pets is a dog, and other if none
of them are dogs. This will not change my findings because I am only looking for dogs, it
doesn’t matter what the other types of pet are. The table on the left is the original table and
the table on the right is the one I am using to test my hypothesis.

Diagrams:
Elfed High School
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In order to create my diagrams I first added a filter onto my tables to show the data for
students with brown hair and students without brown hair.
I created the filter by clicking on the cell where I wrote ‘Hair Colour’ and then clicking on the
‘create filter’ icon at the top right of the screen. When the filter is created you can click on
the column heading and select which bits of data you want to see. The first table shows only
brown hair, whilst the second table shows everything but brown hair.

Hair Colour

Pet

Brown

Dog

Brown

Cat

Brown

Dog

Brown

Cat

Brown

Dog

Brown

Dog

Brown

Dog

Brown

Cat

Brown

None

Brown

Dog

I then used Google Sheets to create the diagrams to compare the two sets of data.
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Bar Graphs:
To create the bar graphs for each table I first highlighted the ‘pet’ column and then clicked
on the create chart icon and selected the ‘column char’. I was then able to name the axis
and title.
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Pie Charts:
To create the pie charts for each table I first highlighted the ‘pet’ column and then clicked
on the create chart icon and selected the pie chart. I was then able to edit the title.
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Pictograms:
To create the pictogram, I watched a tutorial on YouTube. I changed the heading titles that
the youtuber used from ‘item’ to pet, and from ‘count’ to frequency - otherwise it was
exactly the same process. hiips://www.youtube.com/watch?v=84mmP7YGo3w
Pictogram to show pets owned by students with brown hair
Pet

Frequency

😀

Dog

6

😀😀😀😀😀
😀

Cat

3

😀😀😀

None

1

😀

😀=1

Pictogram to show pets owned by students without brown hair
Pet

Frequency

😀

Dog

5

😀😀😀😀😀

Cat

1

😀

Hamster

1

😀

Rabbit

2

😀😀

Other

2

😀😀

Fish

1

😀

None

3

😀😀😀

😀=1

Two-Way Table:
I created the two-way table by selecting my headings by choosing the information that I
most wanted to know. I then filled in the numbers by reading them from my original
frequency table.

Brown Hair

Other Hair

Total

Dog

6

5

11

Other Pet

4

10

14

Total

10

15

25
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Averages:
I first decided to work out the mode for each of the different groups of people. From my bar
charts I could see that the pet with the highest frequency in both cases was the dog. This is
because the tallest bar shows the highest frequency.
To work out the average number of dogs owned for each group I divided the number of dog
owners by the number of people in each group. The calculations ended up being:
Brown Hair: 6 ÷ 10 = 0.6
Without Brown Hair: 5 ÷ 15 = 0.333 (recurring)
This data shows that the people with brown hair were almost twice as likely to own a dog
than a person without brown hair.
External Data:
According to Statista (an online business data platform), 40% of the UK Population own a
pet and 25% of the UK population are dog owners. That would mean that 62.5% of all pet
owners own a dog.
hiips://www.statista.com/statistics/308218/leading -ten-pets-ranked-by-householdownership-in-the-united-kingdom-uk/
Mintel (a global market intelligence agency) have conducted research that suggests 48% of
the UK population has brown hair.
hiips://www.mintel.com/press -centre/beauty-and-personal-care/brits-prefer-blondesblonde-is-the-nations-number-one-dyed-hair-colour-of-choice
These pieces of information suggest that it should be the case that dogs are the most
common pets, as we have seen in our data, but that there should be a near equal number of
dog owners for people with brown hair and people without. When you look at the data that
I collected we can see that although there are a similar number of dog owners in each
group, the amount of people without brown hair is larger, which means that the percentage
of owners is lower, which is different to the UK average.
Conclusion:
In conclusion, it is clear that my hypothesis is correct for this set of data. More students at
Elfed with brown hair are likely to have a dog than students without brown hair. This is most
clearly seen in the pie charts drawn. However, this seems to be slightly different than the
possible picture in the UK where there should be an almost equal proportion of dog owners
from both groups. To check my findings, next time I would use more data to ensure that my
hypothesis is correct.
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Data Project – Teacher Example 3 – Challenging example
My Hypothesis:

I think that taller students at Elfed have a larger shoe size. To test this hypothesis, I
am going to do a number of things. Firstly, I am going to collect my data into a
frequency table so that I can create two frequency diagrams, one for height and one
for shoe size. I will also use these grouped frequency table to estimate the mean height
and shoe size. I will also create boxplots for both sets of data. Both of these will help
me look at the distributions of heights and shoe sizes in the data. The final graph I will
create is a scatter graph.
My Data:
I have used the height and shoe size data of 149 students.
My Diagrams:
The first thing I did was create grouped frequency tables to make the data easier to
look at and analyse. Using the grouped frequency table, I was able to calculate an
estimate for the mean for height and shoe size.
Shoe Size
3-4
5-6
7-8
9-10
11-12

Frequency
25
40
43
30
11
149

Midpoint
3.5
5.5
7.5
9.5
11.5

Estimate of Mean for Shoe Size =

6.98993289

Height
(cm)
110-119
120-129
130-139
140-149
150-159
160-169
170-179
180-189

Midpoint
114.5
124.5
134.5
144.5
154.5
164.5
174.5
184.5

Frequency
30
23
9
13
28
27
18
1
149

Estimate of Mean Height =

Midpoint x Frequency
87.5
220
322.5
285
126.5
1041.5

Midpoint x Frequency
3435
2863.5
1210.5
1878.5
4326
4441.5
3141
184.5
21480.5

144.16443
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Using the frequency table, I created I made frequency diagrams for both height and
shoe size.

Height Frequency Diagram
35

Frequency

30
25
20
15
10
5
0
110-119 120-129 130-139 140-149 150-159 160-169 170-179 180-189

Height (cm)

Frequency

Frequency Diagram of Shoe Size
50
45
40
35
30
25
20
15
10
5
0
3-4

5-6

7-8

9-10

11-12

Shoe Size

The next thing I did was create boxplots for both height and shoe size. I used the
ungrouped versions of the data to create these.
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The final graph I created was a scatter graph comparing shoe size to height.

Scatter graph of Student Height vs Shoe Size
14

12

Shoe Size

10
8
6
4
2
0
100

110

120

130

140

150

160

170

180

190

Height (cm)

Once I had created all the graphs I wanted, the final thing I did with the data was to
calculate the correlation between the two sets of data. Excel has a formula that
calculates this for you and the figure it gave me was 0.809 (3 d.p).

Interpreting my Data
The frequency diagrams helped me to see how spread out the data was. Something
interesting I noticed was that the largest bar for height was the 110-119cm bar
suggesting that a lot of the people in the data set were quite short. The height
frequency diagram didn’t look as I expected because I thought most people would be
a medium height.

Elfed High School

Page 19 of 27

The shoe size frequency diagram looks much more like I expected with the tallest bar
being the shoe sizes 7-8. There were a lot more people with shoe sizes 11-12 than I
expected.
The boxplots are useful for a number of reasons. Firstly, they show us the extremes
in the data eg. the shortest person in the data is 110cm and the tallest is 180cm. They
also show us the median for each. For shoe size it is clear that the median is 7. For
height however, it is a bit harder to see exactly what the median is for height.
Fortunately, Excel tells us what the median is exactly when you hover over the median
line. From the picture below, you can see that the median is 149cm. Both of these
values for the median are similar to what I expected as they are an average height.

The scatter graph is probably the most useful graph for us to look at when considering
my hypothesis. Using Excel, I added a line of best fit to the scatter graph so we can
clearly see the trend in the graph. The graph clearly shows a positive correlation,
meaning that as height increases so does shoe size. The closer the points are to the
line of best fit the better. You can see that there are a number of points very close to
the line but also points that are quite far away from the line.
To be sure of the correlation in the data that the scatter graph suggests there is I
carried out a correlation calculation on Excel. As stated earlier the value that was given
was 0.809 (3 d.p).
A value of -1 suggests a perfect negative correlation (as one value increases the other
decreases). A value of 1 suggests a perfect positive correlation (as one value
increases so does the other). And a value of 0 suggests no correlation. The value of
0.809 is close to 1 suggesting there is a strong positive correlation in the data.

Conclusion
In conclusion I believe that through analysing that data I have proved that my
hypothesis of taller students at Elfed having a larger shoe size is correct. The strongest
evidence of this comes from the scatter graph visually showing a positive correlation
and the correlation value of 0.809 suggesting a strong correlation in the data.
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Project Tips using Excel
1. Put data in order so you can easily see the largest and smallest values. This helps when deciding
your group widths. To put data in order:
 Highlight all data.
 Click on data tab at the top of excel.
 Click filter, this should bring up arrows on your headings.

 Click on one of the arrows and click ascending.
2. Formula for counting frequencies of shoe sizes:
 =COUNTIFS(A3:A151,”3”,A3:A151,”4”)
 The parts in black will be the same for everyone
 This should highlight all of the shoe sizes, you may have to change the numbers to fit
your data.
 These are the numbers you want count
 Once you have all your frequencies, calculate the Total frequency. You can use this
to check that you have counted all the pieces of data.
3. Formula for counting frequencies of heights:
 =COUNTIFS(B3:B151,”>109”,B3:B151,”>120”)
 The parts in black will be the same for everyone
 This should highlight all of the shoe sizes, you may have to change the numbers to fit
your data.
 These are the numbers you want count
 Once you have all your frequencies, calculate the Total frequency. You can use this
to check that you have counted all the pieces of data.
4. How to calculate midpoints:
 Some you might be able to see very easily eg. The midpoint of 3-4 is clearly 3.5.
 If you want excel to do it for you use: =(3+4)/2 (numbers in red are the biggest and
smallest numbers in the group)
5. Calculating an Estimate for the mean:
 Total frequency x midpoint divided by total frequency.
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6. Creating a Boxplot:
 Highlight all of either shoe size or height data.
 Click on the insert tab
 Then you are looking for this

 This should create the diagram for you.
7. If you want to save it to a separate sheet:
 Right click on the diagram.
 Click on move chart.
 Select new sheet.
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8. (a) To draw a scatter graph:
 Highlight all data
 Click on the insert tab
 Then you are looking for this

 To move this to a sperate sheet, follow STEP 7.
 Once you have it on a separate sheet you can add a line of best fit by:
o Click anywhere on the graph.
o Click on the chart design tab.
o Click on Add chart element.

o Click on trendline.
o Click on linear.
o You can also add labels to the axis using add chart element.
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8. (b) To get shoe size on the y-axis instead of the x-axis:
 Right click on the graph
 Select “Select Data”
 It should bring up something that looks like this

 Change all the ‘A’ to ‘B’ in the x-values
 Change all the ‘B’ to ‘A’ in the y-values
 It should now look like this

 Click OK

Elfed High School

Page 24 of 27

8. (c) To change the scale of the axis:
 Double click on a number on the axis you want to change, it should bring up
something that looks like this

 Change the minimum and maximum bounds to fit your data.
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9. To draw a frequency diagram of your data:
 Highlight grouped frequencies

 Click on the insert tab
 Then you are looking for this

 This will create your chart. Move it to a new sheet by following STEP 7.
 A frequency diagram has no spaces between the bar, to get rid of the spaces:
o Right click on a bar.
o Click on Format Data Point.
o Make the gap width 0%.
 To make the x-axis match your labels from you table:
o Right click on the axis you want to change.
o Click on Select data.
o It will bring up something that looks like this:
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o Click where the red arrow above shows.
o Highlight the labels as shown below.

o Press enter.
o Click OK.
9. To calculate the correlation in the data:
 In a blank cell in excel type: =CORREL(A3:A151,B3:B151)
 This is your shoe size data.
 This is your height data.
 Press enter and it should give you a number.
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