Vectors of bias

• limitations of human reasoning (e.g., confirmatory bias may influence analysis)

• theory (a la Kuhn) (theoretical ideas influence the selection and interpretation of evidence as well as being tested against empirical data)

• sample (the sample may not be representative of the target population)

• researcher/observer:
- the researcher may not adhere to the protocol 
- the researcher may cue the subject
- the researcher may lack skill
- the researcher may interfere with the data, either in collecting or in handling
- the researcher may project (in the analysis)

• frame of reference (experimenter and subject may not have the same frame of reference)

• subject:  
- the subject may bring biases (preferences, attitudes, distractions, history etc.) to the study
- the subject’s reaction to the task, the assessment or recording mechanisms, the researcher may all affect performance and response
- the subject may have an ‘atypical’ day
- subjects like to please, and they like to ‘second-guess’

• design (the design of the study may incorporate confounding factors or influence performance; some part of the design may impair the subject’s ability to perform the task or interfere with normal performance)

• instructions (the instructions given may mislead the subject or otherwise bias performance of the task)

• task  (the given task may bias behaviour or disadvantage some subjects)

• conditions (the conditions under which the study is administered may influence the subject or the execution of the study)

• environment (the greater environment in which the study is administered may influence performance; e.g., testing at work may cause anxiety)

• apparatus (the instruments used in the study may bias the results, e.g., by measuring in units of the wrong granularity; the measures may not do what intended)

• recording:  
- the fact of recording the study may influence subjects; 
- the nature of the recording (how much information is captured; what is selected and what omitted) can skew the data or influence what is available for analysis 
- the recorder may be inaccurate or mis-calibrated
- the language of description may interfere with the data, if it includes flaws like non-rigorous verbal quantifications (“often”, “typically”) — hence records may be unduly influenced by novel or extreme occurrences
- description is always selective

• reporting (the way the data is presented (language, representation, etc.) can influence understanding and interpretation)

etc.

