
Bias and Error
Common Problems in Experiments and Studies



A. Errors in 
Conclusions

No Causation, but it is implied

If you have low replication, the LLN states that you 
could have variability and unreliable results.

If you have no Random Assignment and no control 
group, you don’t know if spuriousness applies. By 

randomly assigning people into the groups, you can 
rule out other factors.

If you have no Random Sampling, your group may 
have Diversity problems which may skew your data.

You cannot presume 
that 20 women can 

speak for all women.



A. Errors in 
Conclusions

Transferring Findings

A glass a week can delay dementia

Why didn’t they 
mention the study 
was done on rats?

Sometimes rodent results 
match human, but 

sometimes they don’t.

Lab rat studies are an 
early stage of 

research. More is 
needed.

The news media loves to 
take results from a limited, 

narrow study and extend 
them to other times, places 

and species.

This is not what the study 
concluded. 



Certain Sulphide Compounds

For mitochondria dysfunction

You can’t fart away cancer. In case you were wondering.







B. Errors in 
Random 

Assignment



B. Errors in 
Random 

Assignment

Didn’t account for Placebo Effect

No control group of people who 
didn’t eat chocolate.

Simply receiving 
treatment (a sugar pill 

or placebo) cures some 
people. 

If causal, your group 
must have a control 

group that accounts for 
the placebo effect.

Your medication should 
outperform a placebo.



B. Errors in 
Random 

Assignment

No Blinding

With Blinding, the subject
doesn’t know if they are in the 

control group, placebo group 
or the real group.

If you don’t have blinding, the 
subject’s expectations could 
change the outcome of the 

experiment.



B. Errors in 
Random 

Assignment

No Double Blinding

With Double Blinding, the 
researcher also doesn’t know who 
is in each group. This avoids subtle 

things that the researcher might 
do to encourage one group over 

the other.



C. Sampling 
Errors

Convenience Sampling

Go to a location.
Ask whoever is 

there.

The diversity of 
your subjects is 

limit to the people 
present.



C. Sampling 
Errors Self-Selection

Post your survey in a 
public location. People 

choose if they respond. 

The people who 
respond will only be 

people who feel 
strongly about the 

issue. Not 
representative.



• Landon would get 57% of the vote against Roosevelt's 43%
• Asked 1 out of 4 Americans.



C. Sampling 
Errors

Selection Bias

Essentially, these are diversity issues between 
your plan unit and problem unit.

The subjects not included in your study may 
have differing results than those you studied.

May include a Non-response bias. People 
who don’t care enough to respond, may have 

an impact on the actual results.



D. Observation 
Errors

Hawthorne Effect

George Mayo 
observed 
workers in 
the 
Hawthorne 
General 
Electric Plant

The act of observing 
people changes their 

behaviour.

You need to try to 
compensate for this 

effect.

Sometimes done by hiding what 
researchers are actually observing 

from subjects with fake tasks



D. Observation 
Errors

Question Effects

Leading Questions may skew your results.
Double barrelled questions are difficult to answer.

Sensitive questions may not be answered at all.
The multiple choice options may not have the 

answer the subject wants. 



D. Observation 
Errors

Social Desirability Bias

People answer as they feel they 
should.

Respondents to surveys exercise 
more, read more and eat better than 

all other evidence suggests.

You need to be careful when you 
frame survey questions. 



D. Observation 
Errors

Experimenter Mistakes

You calculate the average wrong.
You make a mistake in your probability calculation.

You miscount one of the subjects.

How many people 
are in this crowd? 

It’s not always 
easy to count.



E. Bought and 
Paid For

Bias Due to Funding

Gave them $7 million




