How to do Statistics Analysis for Arabidopsis.
Analysis of Variance (ANOVA)
We are going to analyze our data using an ANOVA. The basic premise is that we are comparing the amount of variation between treatments  ( the different % hydration for example) than within treatments (the plants in one particular % hydration).

We are doing a two way ANOVA since we considered %  hydration  AND time soaking. But there could be an interaction between these factors. Maybe the time soaking makes more of a difference at lower % hydrations….

We are looking for a statistically significant difference between our treatments.  This means we can only conclude that there is a difference between our treatments if there is a less than 5% chance of being wrong. (p< .05)
How to Calculate
1. Open up the data sheet with either fruit or rosette diameter data

2. Add in the XL Miner Toolpak  
· Click on Add-ons and from drop down menu, select ‘’Get Add-on’’
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· Find and select XL Miner Toolpak and it will be available to you in the drop down menu. 

3. XL Miner Toolpak
· Now that you have added it into your Google Sheets, select XL Miner from the dropdown menu ‘’Add-ons’’.
· [image: ]You will see the menu for this Add-on on the left side of the screen. 
· Click on Two Way ANOVA with replication
· That will open up  and look like this below
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4. Doing ANOVA
· Input Range: select the cells that contain the data – make sure to include the column with % hydration and the header with time. 
· Rows per sample: this is the number of samples for each treatment and should be 18
· Output range:  when you click in this box, it automatically puts the range that you selected for your data. This means it will paste your ANOVA table over your data- which is weird and I don’t like.  Make sure to click in an empty cell that has lots of empty space above and below so that you can read your output easily.

5. Interpreting your ANOVA Summary
· This is super useful since it gives you the average for each of your treatments. You can take this information and use that to make your bar graphs.
· For example, I can graph the average fruit number for 20-30% at 5 min, 10 min, etc
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6. Interpreting your ANOVA table;
· Sample= the rows = % hydration
· Column = time
· P-value = is the chance that we are wrong if we conclude that there is a significant difference between treatments. If it is less than .05, then we conclude there is a difference. 
· [image: ]In this case below, you can see that there is a significant difference for Sample (% hydration), Column (Time) and Interaction.
· That doesn’t tell us which treatments differed – for that we’ll need another statistical test called a  Tukey’s t-test. 
· [bookmark: _GoBack] I will do that and distribute in class. 
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Anova: Two-Factor With Replication

| summary min 10min 15min Total
20-30%
Count 18] 18] 18] 18] 72
Sum 1409.625. 1052 1390.5 1284545455 5136670455
Average 783125 58.44444444 7725 7136363636 713426452
Variance 2191731618 1410.849673 1122794118 4392085561  1057.975954
30-40%
Count 18] 18] 18] 18] 72
Sum 29655 22878 3720857143 16488 10622.95714
Average 16475 1271 206.7142857 916 147.5410714
Variance 863.4264706  584.0529412 3178168067 6325411765  3121.079438
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ANOVA

Source of Variatio, ss S F P-valve Font
[Sample 1 1651751658 3 550583886 170.847246 0 2637791007
Columns 42868.15746. 3 1428938582  4.434024092 0.00461335622 2637791007
Interaction 158665.257 9 17629473 547045961 0.000000649124  1.914390891
Within 876565.5898 272 322266761
Total 2729850.662 287





