experiment sandbox

resource: experimental design 4 the life sciences 4e
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power thinking in experimental design



how much data do you need to collect?




workflow for extent of replication

|. structured observation
2. check Iiterature
3. power analysis



power criteria checklist
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effect sizes
random variation
number of replications (n)



effect size is the strength of an intervention
or a factor in an experiment

magnitude and sign



random variation is the variation between samples/subjects




o

¢ —J/".—‘\ =) VTR {_—:l .

;\
e \_/\ /LJ"\J

DEATH STAR

lmperlal DS-1 Orbital Battle Station

Owner’s Techmcal Manual

tools

estimate strength of
treatment effects

terature

dilot experiment
mechanism

re-sampling random data
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eat estimation of effect sizes as needed
& test for different designs too
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Nikto, Barada & Yak Face

BN

Weequay & Klaatu

Bib Fortuna

. Emperors Royal Guard
7. Wicket W Warrick

8. Warok

9. Lumat

10. Paploo

11.Teebo

12. Amanaman
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Princess Leia Organa (Boushh Disguise)
Klaatu (In Skiff Guard Outfit)

Lando Calrissian (Skiff Guard Outfit),
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13. Logray (Ewok Medicine Man)

14. Gamorrean Guard
15. Rebel Commando
16. Prune Face

17. Emperor

18. Chief Chirpa

19. Luke Skywalker (Bespin Fatigues)
20. Luke Skywalker (Jedi Knight Outfit)
21. Luke Skywalker (Jedi Knight Outfit)

22.Yoda Cane (Light Brown)
23.Yoda Cane (Dark Brown)
24.Yoda Snake Orange
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25.Yoda Snake Brown

26.Rebel Commander & Luke Skywalker
(Hoth Battle Gear)

27. AT-AT Driver

28.Chewbacca

29.4-Lom

30. Zuckess

31.General Madine

32.2-1b

33.Tusken Raider (Sand People)

34. Admiral Ackbar

35. Cloud Car Pilot

Y-Y

Vintage Star Wars Weapons Guide

36. Imperial Stormtrooper & Dengar
37.1G-88

38. Bossk (Bounty Hunter)

39. Lando Clarissian (General Pilot)

& Luke Skywalker (Battle Poncho)
40. Luke Skywalker (Jedi Knight Outfit)
41.Jawa
42.Ree Yees
43. Cloud Car Pilot & Tie Fighter

Pilot
44. Nien Numb
45. Rancor Keeper
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46. Biker Scout

47.Ben (Obi-Wan) Kenobi

48. Darth Vader

49. Luke Skywalker Original

50. Artoo-Detoo (R2-D2) Pop-up
Lightsaber

51. Prrincess Leia Organa Original

52. Princess Leia Organa (Hoth Outfit) &
Princess Leia Organa (Bespin Gown)

53. A-Wing Pilot & Imperial Gunner

54.B-Wing Pllot, AT-ST Driver & Princess Leia
(Combat Poncho)
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55. Rebel Soldier, Lando Calrissian, Bespin Security
(Both), Lobot, Han Solo (Bespiin Outfit & AT-AT Commander
56. Squid Head
57. Stormtrooper, Death Star Comander,
Hammerhead, Walrusman, Boba Fett, Luke
Skywalker (Stormtrooper Outfit)
58.1G-88 & Imperial Commander
59. Han Solo Original, Han Solo (Trenchcoat), Luke
Skywalker (X-Wing Pllot), Greedo & Snaggletooth
60. Luke Skywalker (Bespin Fatigures) & Han Solo (Hoth Battle
Gear)
61.Ugnaught




how to draw
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random draw
to plot treatment differences
or generate more formal
DOWEr curves




tools

many other tools to solve
challenge of increasing

power (l.e. likelihood of
detecting differences)

Lool stuff inside:

RAFTS, (I

HOW TOD DRAW }
AND AWESOME [

| STICKERS!




design thinking

reduce random variation

improve experimental techniques
nomogenize condrtions

imit subset of population sampled
block variation

apply/sample treatments that the most different




how you spread out replications across a gradient
(replication AND how many levels you test)



Growth rate
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Amount of fertilizer added (mg)

shape of curve
critical concern



a. 24 expenmental units
1 —v

replicated regression is an
incredible solution
for natural sciences
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b. 48 expenmental units

02 04 08 08

, -+~ ANOVA: 2 treatments; Regression: 1 factor

| =~ ANOVA: 3 reatments

: ANOVA: 4 reatments; Regression: 2 factors
' #- ANOVA: 6 wreatments

|22 JNOVA 12 vesments Cottingham et al. 2005
v ANOVA: 16 treatments
| O ANOVA: 24 reatments




Not Linear

Linear

pajeoidaiun

pajedliday
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STAR WARS
SCIENCE

Defying Gravity

kidminds.org

experiment with designs before experimenting



Type | Error

false posrtive

Type |l Error
- |

You're not |
pregnant!

false negative




Correct

Type | E
L st Rejection

Correct

Do cidion Type Il Error




too many replicates can be a crime




