
Classic experimental design
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Definitions

• R = random assignment

• O = observation

• X = experimental stimulus (= independent var)

• Randomization is particularly important: 
divides systematic biases between two groups



Example:  food aversion therapy

O4-O3=30O4=30O3=0R
Control 
group

O2-O1=10O2=10XO1=0R
Experimental 
group

PosttestPretest

Time
Classic 
experimental 
design



Pygmalion in the Classroom:
Gains in IQ points, by grade
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Internal validity:
12 problems leading to internal invalidity

1) history

2) maturation

3) testing and retesting

4) instrumentation

5) statistical regression

6) selection biases

7) experimental 
mortality

8)  causal time order

9) diffusion or 
imitation of 
treatments

10)  compensation

11) compensatory 
rivalry

12)  demoralization



Solomon 4-group design

O6RControl group II

O5XRExperimental group II

O4O3RControl group I

O2XO1RExperimental group I

PosttestPretest

Time Solomon 4-group design



Solomon 4-group design:  
Example (hypothetical)

X = horror movie

O = observation on fear 
stimulation scale (stress test)



Solomon 4-group design
(hypothetical)

O6=3RControl group II

O5=8XRExperimental group II

O4=5O3=3RControl group I

O2=10XO1=3RExperimental group I

PosttestPretest

Time Solomon 4-group design



Contrasted groups design
(Babbie:  nonequivalent control groups)

Figure A: Reading scores by grade

0

10

20

30

40

50

60

70

80

3 4 5 6 7

Experimental 
Control



Contrasted groups design
(Babbie:  nonequivalent control groups)

Figure B: Reading scores by grade
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Time-series design

O1    O2    O3 X  O4  O5 O6

ØMultiple observations over time

ØExample:  Connecticut crackdown on 
speeding (1955)



Time-series design

Figure A: # of fatalities, CT., 1955-56
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Time-series design

Figure B: Number of fatalities, CT., 1951-59
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Control-series design
(Babbie: multiple time series)

Fatality Rates, 1951-59
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