Simple Graphing with Excel
(Science 9 Pathways)
This tutorial will teach you how to make a basic bar graph. This will also serve as an introduction to Excel so you are more familiar with it in the future. Answer the following questions on a separate sheet of paper with your partner. 

Section 1: Making a Bar Graph
Suppose you are investigating the question: “How does the sex of a rabbit affect its body length?” 
1) What is the independent variable? 
2) What is the dependent variable?
After the experiment, you collect the following data in your lab notebook:
	Rabbit Identity
	Body Length (cm)
	Rabbit Identity
	Body Length (cm)

	Male #1
	15.6
	Female #1
	16.9

	Male #2
	18.2
	Female #2
	15.5

	Male #3
	20.5
	Female #3
	14.8

	Male #4
	13
	Female #4
	16

	Male #5
	24.5
	Female #5
	18.3

	Male #6
	22.3
	Female #6
	19.5



3) Look at the data and make an educated guess: do females or males have the longer bodies on average?
4) Calculate the average body length for each of the sexes, by adding up the values of all 6 trials and dividing by 6. You may use a calculator.

Part 1a: Making a Data Table
[image: ]Now, we are going to put our data in Excel. Replicate the table in Excel as shown below. 
Notice that we have our different experimental or treatment conditions (i.e. the different ‘levels’ of the independent variable) along the top. 
Notice also that the individual measurements from the different trials are listed underneath. (In this experiment there were basically 6 trials because there were 6 measurements for each of the sexes.) 
Feel free to play around with the different font and table formatting options in Excel to make your table look nice. You can try:Calculating Averages with Excel
In an empty cell, try typing:
=average(
then selecting a group of cells and pressing enter. If you select all 6 of the male body lengths, this should give you the answer you had in #4! Then you can repeat for the female lengths.
[image: ]

· Changing the font
· Changing the ‘fill’ colour of your cells
· Making rows/columns bigger or smaller

Part 1b: Making a Data Table with Averages
Now, make another simpler table, like the one below. Put the averages that you calculated in #4, in the appropriate spaces. 
	
	Male
	Female

	Average Body Length (cm)
	Answer from #4
	Answer from #4





Part 2: Making a Bar Graph
Finally we are going to make our bar graph! Select the four adjacent cells containing the male/female labels and the averages (in your graph from part 1b) and click “insert  chart  column.
Experiment with the other chart types (still only selecting those four cells).
Click on chart design and experiment with “add chart element” and “quick layout” to do the following until your graph looks similar to the one shown below.  
· [image: ]Add a title to your chart.
· Label your x axis with the name of your independent variable.
· Label your y axis with the dependent variable (and units in brackets).
· Remove the horizontal gridlines from the graph.
· Double-click on the numbers on the y-axis and change the “Bounds” so that the Minimum is equal to “0” instead of the automatic value of 15.5.
· Feel free to play around with fonts and colours as well.


When you are done making your graph, save the excel file. Save using a file name that includes the first and last names of all those who worked on the graph. Then, have one of your group members submit the excel file to the Portal. 
You will be expected to include a bar graph with your final research paper. 

Section 2: A Foray into Statistics (optional)
For ‘real scientists’, an average is not enough. Did you notice how, looking at the data, the numbers for male rabbits were more spread out than for the female rabbits? In fact, the smallest rabbit in the entire dataset is a male rabbit even though on average, females are smaller. 
Because of this, scientists like to include information in their graphs on how spread out their data was. They can calculate the ‘standard deviation’, which is a number that describes this data spread. The higher the standard deviation, the greater the spread. 

[image: ]Part 1: Calculating Standard Deviation
[image: ]In the line beneath your averages, label this row “Standard Deviation”. Then, in the next cell, type in the following formula:
=stdev(
and then select the 6 data points you had for male bunnies. Do the same for female bunnies, in the next cell over. 
When you are done, your spreadsheet should look like the one shown on the right. 



Part 2: Adding Error Bars
Click on your graph, and then Add Chart Element  Error Bars  More Error Bars Options. Do not click on “Standard Deviation!” This will give you the wrong size bars.
On the sidebar, for Error Amount, click Custom  Specify Value. 
Erase the positive error value. Then, click the white box, and select both standard deviation values you calculated earlier. Repeat for negative error value. Click “OK”. [image: ]
Your graph should now look somewhat like this: 
[image: ]
If your error bars are the same height for male and female, ask Ms. Au for help.
A scientist would then analyze the error bars and see whether the difference in their averages was ‘significantly different’. 
See “Results Elaboration” document for more information on how to report these values.  

image5.png
E12 . fx

A B c
1 Male Female
2 15.6 16.9
3 18.2 155
4 20.5 14.8
5 13 16
6 24.5 183
7 22.3 19.5
8
9
10
11 Male Female
12 | Average 19.0166667 16.8333333
13 4.27991433 178175943
14

15




image6.png
WO NV A WN R

==
B o

12
13
14
15
16
17
18
19

A B ©
Male Female
15.6 16.9
18.2 155
20.5 14.8
15} 16
24.5 18.3
223 195
Male Female

Average 19.0166667 16.8333333

| Formula Bar | F G H |

_
Custom Error Bars

Positive Error Value

=Sheet1!$B$13:$C$13 ]

Negative Error Value b

=Sheet1!$B$13:$C$13|
Cancel





image7.png
Dependent Variable (unit)
bR NN
w 6 &L 8 &

o

How Rabbit Body Length is Affected by Sex

Male Female

Independent Variable




image1.png
0NV A WN R

B C
Male Female

15.6 16.9

182 15.5

20.5 14.8

13 16

24.5 18.3

223 19.5





image2.png
STDEV. 5 X + fx =AVERAGE(B2:B7)

A B C D
1 _Male _Female
2 15.6 16.9
3 18.2 15.5
4 20.5 14.8
5 13 16
6 24.5 18.3
7 223 19.5
e [ S—
8
9
10
11 Male Female
12 |Average =AVERAGE(B_2:B7)
13 AVERAGE (number1, [number2]
14

15

o




image20.png
STDEV. 5 X + fx =AVERAGE(B2:B7)

A B C D
1 _Male _Female
2 15.6 16.9
3 18.2 15.5
4 20.5 14.8
5 13 16
6 24.5 18.3
7 223 19.5
e [ S—
8
9
10
11 Male Female
12 |Average =AVERAGE(B_2:B7)
13 AVERAGE (number1, [number2]
14

15

o




image3.png
N
S

unit)
b
BR&e&

Dependent Variable (unit)
o
5

oN MO ®

How Rabbit Body Length is Affected by Sex

Male Female
Independent Variable





image4.png
=] g - A auas - Bxcel

b= Be RoomE s 6o W @i

Genenl T Taese - Ag O

E=5 | R Fi

Copy -

Clipboard 5 Font Alignment Number Styes cells Editing ~
sum | x v & | =sToev(s287) v
4 A B c D E F G H 1 J K L M N o [
1 Male Female
2] I 156] 16.9|
3] 18.2) 15.5|
4] 205 14|
5] 13 16]

6 245 183
7] i 223 19.5) How Rabbit Body Length is Affected by Sex
8 s
9|
] B
11 Male Female 2
12 19.0166667 16.8333333 B
H
13| |=sTDEV(B2:87) Fw
14 STOEV(number, (number2],..) H
15 i
i)
17 o
2 Male Famale
o Independent Variable
ol
2ol
21| u
2 -
Sheet! i [ 1 Dl

et ]





