Prevents bias

More likely to have accurate results

Risk of self-deception avoided by design choices « Object Protocols
Some elements required for statistical analysis

In medicine and agriculture very productive o VEEETETET e
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* Real or facsimile?

* How many replicates?

* Good experimental design, testing, and
analysis helps us objectively separate
treatments that work from those that don’t

* Example: Treatment-created disaster at rock
art sites of American Southwest




Testing a treatment for natural history skins

To identify random variation in objects,
measurements, and treatments so can
— Estimate variability

— Estimate actual treatment effects more
accurately

¢ Variable types

* Repeated readings

* Repeated measurements
* Avoidance of bias

Randomization
Blinding




* Purpose: to increase accuracy by averaging
out measurement error (instrument noise,
reading errors)

Purpose is to detect spatial or temporal
variation or change, so NOT averaged

Example: Before and after treatment
* So average the data; instrument protocols

often exist Importance of limiting these to what is
meaningful and reasonable
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¢ Taking measurements or assessing results
without knowing which sample received
which treatment

¢ Crucial for subjective measurements or
assessments

¢ Example: Placebo in medicine

e Controls

¢ Randomization

Yol G e e SRR E G Gl e S E TR Statistical tests assume treatments were

comparative treatment assigned randomly

Prevents bias in selection of which objects
get which treatment

Purpose is to ascertain that effects are due
to treatment not to chance or an
uncontrolled factor

Distributes uncontrolled factors among
treatment groups, so one treatment will
not appear different from another when it
actually is not

If comparing one treatment to another,
don’t need a third control group
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80120079
38169359 .
29548187 * An easy method to randomly assign a small

75849160328 :
61350578990 or large number of specimens to a small or
large number of treatment groups

Requires papers be well mixed and not
identifiable while in jar
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0442876367609
16676878426
6278261427
16081985694716556
97242821238502429
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Samples Treatments ._Si'rﬂ"i ied

SAMPLING: DIVIDE THE
POPULATION UNITS INTO

HOMOGENEOUS GROUPS
(STRATA) AND DRAW A
SIMPLE RANDOM SAMPLE

FROM EACH GROUR

1. Object fixed: use randomization to assign treatments

2. Treatment fixed: use randomization to assign objects FOR EXAMPLE, THE POPULATION OF ALL PICKLES CAN BE STRATIFIER BY
TYPE OF PICKLE. WITHIN EAZH TYPE OR STRATUM, THE 5IZE SHOULR BE
LESS VARIABLE.
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