Sources of invalidity and the types of validity affected

	Sources of invalidity (Stage of study)
	Description
	Construct
	Internal
	External
	Statistical

	Primarily design choice:

1. No comparison across groups

2. Time: other events

3. Time: maturation
	Just one group

Additional to treatment

Internal change of subjects
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	Sampling and assignment to groups:

4. Selection: sample (and assignment)

5. Selection: regression

6. Selection: sample stability

7. Interaction of time with sample

8. Interaction of independent variable with sample
	Poor original sample and/or non-random assignment to groups

When classifying extreme groups

Such as loss over time

Time delay reduces sample quality

Often due to poorly defined population
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	Externally imposed treatment:

9. Direction/nature of causality uncertain

10. Unnatural/invalid experiment/treatment
	For example, time sequence not established

Difficult to generalize to reality
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	Instrument design:

11. Invalid measurement of errors

12. Instrument reliability
	Weak instrument/classification

Low reliability
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	Data collection:
13. Learning from instrument

14. Instrument reacts with independent variable/treatment

15. Other interactions
	Instrument influences dependent variable

Often during data collection

Idiosyncratic to designs
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Source: Black, T. R. (1999). Doing quantitative research in the social sciences: An integrated approach to research design, measurement, and statistics. Thousand Oaks, CA: SAGE Publications, Inc. (p.73)

