
ANOVA Test



What is the ANOVA Test?
▫ ANOVA: Analysis of Variance
▫ Variance is how spread out data is from mean

- Randomness
▫ Significance

- Null hypothesis vs alternative hypothesis



Why this test is needed?
▫ Differences between groups
▫ IV vs. Randomness
▫ Null hypothesis vs alternative hypothesis

- Null: randomness
- Alternate: caused by IV



When should ANOVA be used
▫ Significant difference between groups
▫ Used when

- Continuous Data
- Quantitative Data
- 2+ testing groups
- 1 dependent variable

▫ Energy drinks on Blood Pressure: 
- 2 drinks (2+ groups)
- Blood pressure (1 dependent variable).

Capritto, A. (2019). Blood pressure. Retrieved from 
https://www.cnet.com/how-to/how-to-take-your-blood-pressure-at-home/

(n.d.). Retrieved from 
https://drizly.com/extras/beverages/sports-drinks/gatorade-blue/p3465
(n.d.). Retrieved from 
https://www.amazon.com/Tropical-Servings-Energy-Endurance-Formula/dp/B01H
0MTUHO
It's just water. (2018). Retrieved from 
https://www.sciencenews.org/article/engineering-clean-drinking-water-treatment-
pollution



“One-Way” or “Two-Way” 
▫ # of IVs

- One-Way: 1 IV
- *One-Way can only have 2 levels

- Two-Way: 2+ IVs
▫ Levels / Categories
▫ Example: One-way is different 

brands of soda, two-way is flavor Wanna sprite cranberry? (n.d.). Retrieved from 
https://www.coca-colacompany.com/press-center/image-library/sprite-cranberry

(n.d.). Retrieved from 
https://www.officedepot.com/a/products/208255/Sprite-12-Oz-Case-Of-24/



How to present the test
▫ State One-Way / Two-Way
▫ State conditions
▫ F(A, B) = C, p = D

- A: # of IVs
- B: degrees of freedom

- Degrees of Freedom: (Sample size - 1)
- C: F value

- the F value is the ratio of the mean squares, which is the data value



How to present the test (cont.)
▫ F(A, B) = C, p = D
▫ D is the p value

- 0.05 = 95% = 2 sigmas
- p < 0.05 → significant
- p > 0.05 → insignificant

▫ An example is: F(2, 39) = 4.20, p = 0.03
▫ Significant → ad hoc test

- Ad hoc - another test after ANOVA to confirm 
significance

Chandler, D. L. (n.d.). Retrieved from 
http://news.mit.edu/2012/explained-sigma-0209



Real Example

▫ N: sample size
▫ SS: Safety & Security
▫ Effect size: 0.28 → notable
▫ F(1,51)=5.36 
▫ p = 0.25, p > 0.05
▫ F and p value show data is significant



Infographic
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