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Threats to Internal Validity 

Reasons why inferences that the relationship between two variables is causal may be incorrect: 

1. Ambiguous Temporal Precedence:  Lack of clarity about which variable occurred first. 
2. Selection:  sometimes at the start of an experiment, the average person receiving one 

experimental condition already differs from the average person receiving another condition.  This 
difference might account for any result 

3. History:  Events occurring concurrently with treatment could cause the observed effect. 
4. Maturation:  Naturally occurring changes over time could be confused with a treatment effect. 
5. Regression:  when units are selected for their extreme scores, they will often have less extreme 

scores on other variables, which can be confused with a treatment effect. 
6. Attrition:  Loss of respondents to treatment or to measurement can produce artificial effects if 

that loss is systematically correlated with conditions. 
7. Testing:  Exposure to a test can affect scores on subsequent exposures to that test, which can be 

confused with a treatment effect. 
8. Instrumentation:  The nature of a measure may change over time or conditions in a way that can 

be confused with a treatment effect.  For example, a spring might become weaker over time and 
easier to push, artificially increasing reaction times. 

9. Additive and Interactive Effects of Threats to Internal Validity:  The impact of a threat can 
be added to that of another threat or may depend on the level of another threat.  

Threats to Statistical Conclusion Validity 

Reasons why conclusions based on a statistical analysis may be incorrect 

1. Low Statistical Power:  An insufficiently powered experiment may incorrectly conclude that the 
relationship between treatment and outcome is not significant 

2. Violated Assumptions of Statistical Tests:  can lead to overestimating or underestimating the 
size and significance of an effect. 

3. Fishing and the Error Rate Problem:  Repeated tests for significant relationships, if 
uncorrected for the number of tests, can artificially inflate statistical significance.  

4. Unreliability of Measures:  weakens the relationship between two variables and strengthens or 
weakens the relationships among three or more variables. 

5. Restriction of Range:  Reduced range on a variable usually weakens the relationship between it 
and another variable. 

6. Unreliability of Treatment Implementation:  If a treatment that is intended to be implemented 
in a standardized manner is implemented only partially for some respondents, effects may be 
underestimated compared with full implementation. 

7. Extraneous Variance in the Experimental Setting:  Some features of an experimental setting 
may inflate error making detection of an effect more difficult. 

8. Heterogeneity of Units:  Increased variability on the outcome variable within conditions 
increases error variance, making detection of a relationship more difficult.  The more the units in 
a study are heterogeneous within conditions on an outcome variable, the greater will be the 
standard deviations on that variable and on any others correlated with it.  Possible solution is 
blocking - measure relevant respondent characteristics and use them for blocking or as 
covariates. 

9. Inaccurate Effect Size Estimation:  Some statistics systematically overestimate or 
underestimate the size of an effect. 



Shadish, W. R., Cook, T. D., & Campbell, D. T. (2002). Experimental and quasi-experimental designs for 
generalized causal inference. Boston, MA: Houghton Mifflin. 

Threats to Construct Validity 

Reasons why inferences about the constructs that characterize study operations may be incorrect. 

1. Inadequate Explication of Constructs 
2. Construct Confounding - operations usually involve more than one construct; failure to 

describe all the constructs may result in incomplete construct inferences. 
3. Mono-Operation Bias - using only one operationalization of each construct.  Single operations 

both under-represent constructs and may contain irrelevancies. 
4. Mono-Method Bias - when all operationalizations use the same method, that method becomes 

part of the construct actually studied. 
5. Confounding Constructs with levels of constructs - Inferences about the constructs that best 

represent study operations may fail to describe the limited levels of the construct that were 
actually studied 

6. Treatment sensitive factorial structure - the structure of a measure may change as a result of 
treatment, change that may be hidden if the same scoring is always used.  The structure itself 
becomes a construct rather than just the treatment, person, etc. 

7. Reactive Self-Report Changes - the factorial structure and the level of responses can be affected 
by whether a person is accepted into the treatment or control group separate from the treatment 
effect. 

8. Reactivity to the Experimental Situation - subjects may try to guess what the experimenter is 
studying and give results that they think the researcher wants to see.  Sometimes referred to as 
the "placebo effect." 

9. Experimenter Expectancies - these expectations become part of the molar treatment package.  
For example, teacher expectations about student achievement become self fulfilling prophecies. 

10. Novelty and Disruption Effects - when an innovation is introduced, it can breed excitement, 
energy, and enthusiasm that contribute to success, especially if little innovation previously 
occurred. 

11. Compensatory Equalization - when two conditions are being contrasted and the control group 
is compensated to equal out the inequity. 

12. Compensatory Rivalry - public assignment of units to control and experimental conditions can 
sometimes cause rivalry in which the control group tries to show that it can perform as well as 
the experimental group. 

13. Resentful Demoralization - members of a group receiving a less desirable treatment may be 
resentful and demoralized, changing their responses to the outcome measures. 

14. Treatment Diffusion - the participants in one condition receive some or all of the treatment in 
the other condition.  (Participants try to surreptitiously receive the treatment for its benefit) 

Threats to External Validity 

Reasons why inferences about how study results would hold over variations in persons, settings, 
treatments, and outcomes may be incorrect. 

1. Interaction of the Causal Relationship with Units:  An effect found with certain kinds of units 
might not hold if other kinds of units had been studied. 

2. Interaction of the Causal Relationship over treatment variations:  An effect found with one 
treatment variation might not hold with other variations of that treatment, or when that treatment 
is combined with other treatments, or when only part of that treatment is used. 

3. Interaction of the Causal Relationship with outcomes:  An effect found on one kind of 
outcome observation may not hold if other outcome observations were used. 

4. Interaction of the Causal Relationship with Settings:  An effect found in one kind of setting 
may not hold if other kinds of settings were to be used. 

5. Context Dependent Mediation:  An explanatory mediator of a causal relationship in one context 
may not mediate in another context. 


