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Reliability
• “Spolehlivost“ in Czech

• How consistent the results provided by the instrument are in the conditions where 
they should be consistent.

Picture: Michal Kalaš

If I measure Peter's height by repeatedly attaching this ruler:
Test-retest reliability:
- Will I get the same result every time with 10 measurements? 

Inter-rater reliability:
-Will I get the same result as Kate and John if they measure
Peter‘s height with the same ruler?

Split-half reliability:
-Will I get the same result if I measure with the first half of the 
ruler and the second half of the ruler?



Reliability estimations

Test-retest reliability: 
• When I measure the same thing with the same measurement tool over time, the 

results correlate strongly with each other.

Inter-rater reliability:
• When multiple people measure the same thing with the same measuring 

instrument, the results are strongly correlated with each other.

Split-half reliability: 
• Results measured by two parts of the same method are strongly correlated with 

each other.

Internal consistency
• The total variance of a measurement instrument is largely explained by the shared 

variance of its subparts (simply e.g. for a questionnaire: items are strongly 
correlated with each other)

Measured using Cronbach‘s alpha, McDonald‘s omega etc.

Example: http://fssvm6.fss.muni.cz/height/

http://fssvm6.fss.muni.cz/height/


Validity

• “Platnost“ in Czech

• To what extent does the instrument measure what it is supposed to 
measure

Picture: Michal Kalaš

If I measure the height of 1,000 people by repeatedly attaching this 
ruler:
Content validity:
- Would such a measurement be consistent with the theory of how 
height should be measured?
Construct (convergent) validity:
- Will the height measured by the ruler correlate moderately with
participants‘ weight?
Criterion-related (concurrent) validity:
- Will the outcome correlate strongly with an outcome of a certified
platinum-iridium ruler?
Criterion-related (predictive) validity:
-Will the result allow me to predict who will bang their head on the 
door frame?



Validity estimation
Content validity: 

• The degree to which the content of the test and the way how the construct is 
measured correspond to how the construct is defined according to the theory.

• Experts agree that a method measures what it is intended to measure. 

Example: a questionnaire used to assess an employee's performance lists only 
performance-related items and does not miss any essential component of 
performance.



Validity estimation

Construct validity:

• Convergent validity: The degree to which measures of two constructs that should 
be related to each other according to theory are related.

• Divergent validity: The extent to which measures of two constructs that should not 
be related according to theory are unrelated.

Example: the results of a questionnaire measuring task job performance are related to 
supervisor‘s satisfaction with the employee but are unrelated to the results of a 
questionnaire measuring an employee's extraversion.

• Factor(ial) validity: the degree to which the covariance of measured items matches 
the real covariance or behaviors in real life. 

Example: The confirmatory analysis shows, that the data gathered by the job
performance questionnaire with 3 subscales correspond to the theoretical 3-factor 
model of job performance.



Validity estimation

Criterion-related validity: 

• The degree to which a measurement result is related to a criterion that well 
represents the construct being measured.

• Concurrent validity: The degree to which a measurement result is related to 
another measurement result (some standardised indicator) applied at the same 
time.

Example: the results of a job performance questionnaire completed by a supervisor 
are strongly correlated with KPIs evaluation.

• Predictive validity: The degree to which a measurement result is related to a 
criterion observed in the future.

Example: sales skills test scores are strongly related to the number of new orders won 
by sales reps in the following year.



Reliability and validity

• The method must have sufficient reliability and validity to be trusted.

• A method with low reliability cannot be valid.

Example: I want to measure job performance using a crystal ball. Different fortune 
tellers using the same ball will arrive at different results (low reliability). Such a 
measurement will probably not be valid (low validity).

• A method with high reliability may not be valid.

Example: I measure job performance of sales representatives by measuring their height
by a certified platinum-iridium ruler. I measure height very reliably (high reliability), 
but the performance measurement is probably not valid (low validity) because
physical height is not very relevant for sales.

→ I need to consider the validity and reliability of all questionnaires which I want to 
use.

→ I need to be able to provide evidence about the reliability and validity of
questionnaires during the review process.



Reliability and validity
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Unreliable and 
unbalanced

Irreversible and 
therefore not valid

Reliable but not 
fading

Reliable and 
wobbly



How to get a reliable and valid questionnaire

• Use an existing questionnaire
• Easiest option

• Availability of evidence about validity and reliability from past research

• Need to provide evidence about reliability and validity for a specific population

• Possibility to compare results with prior research

• May not meet the needs of research

• Adapt an existing questionnaire
• Adaptation to a new language and/or  context (type of organization, time frame, culture…)

• Need to demonstrate equivalence (for cross-cultural comparison, for using existing evidence about 
validity)

• Responsibility to provide evidence about the reliability and validity of the adapted version

• More than 30 guidelines on how to create a new language version of a questionnaire

• Create your own questionnaire
• Hardest option

• Potential problems with content validity

• Great reviewer attention is paid to the new questionnaires

• Many guidelines on how to create a questionnaire



Questionnaire development

Figures sources: Carpenter (2018) and Boateng et al. (2018)



Questionnaire development

1. Literature review
Definition of construct/s 
or description of domain

2. Item development
Deductive (from definition to item)
or inductive (to describe complete domain)

3. Qualitative item reduction + rephrasing
Unclear, irrelevant, recurring items etc.
Research team + cognitive interviews

4. Quantitative item reduction (pre-test)
Pilot study with dozens of respondents
Internal consistence, variability, feedback…

5. Establishing content validity
Expert feedback
Content validity ratio, Q-sorting etc.

6. Quantitative pilot study
Pilot study with hundreds of respondents
Construct & criterion validity, reliability

7. Final item reduction (if needed)
Unclear, irrelevant, recurring items etc.
Research team + individual respondents

8. Validation study
Evidence on validity and reliability of final
questionnaire

See Boateng et al. (2018), Hinkin (1998) and Crawford & Kelder (2019).



Qualitative item reduction: Focus on distorted
questions

1. Problematic wording
Ambiguous, double-barreled
Hard-to-understand, too complex…

2. Response scale problems
Too short or too long, forced choice, vague
Missing or overlapping intervals…

3. Captures inadequate data
Categories instead of open answer
Hypothetical question…

4. High risk of biased answer
Leading question, social desirable answer
Framing, demanding on memory…

See Tourangeau et al. (2000) 
and Choi & Park (2005)



Questionnaire adaptation

Beaton et al. (2000)

See Beaton et al. (2000) and Epstein et al. (2015)



Beaton et al. (2000)

Questionnaire adaptation

Not nessesary
(Epstein et al., 2015)



Main issues with survey data collection

1. Low quality instruments
Low reliability or validity
Inequivalent adaptations…

2. Sampling problems
Non-representative sample
Low response rate (non-response bias)…

3. Inattentive respondents
Low motivation of respondents (incentives?)
Long questionnaire…

4. Biased answers
Low anonymity, context of data collection
Order of questionnaires, social desirability… 

5. Common-method bias
Systematic error variance shared among
variables measured by the same way

6. Data fishing (dredging) in large surveys
Multiple predictors, DV, analyses, p-hacking… 
Solution: pre-registration

See Podsakoff (2003) for more details about common-method bias
See Erasmus et al. (2022) for more details about data fishing



Issue: Sampling problems

www.sketchplanations.com



Issue: Dealing with inattentive respondents

Measuring (page / questionnaire) response time

• Comparing response time to the rest of the sample or some standard

Attention checks

• Specific questions within the survey: “To monitor quality, please respond with a two for this item.“

Response consistency analysis

• Post-hoc analysis: Consistent responses to similar questions

Multivariate outlier analysis

• Post-hoc statistical analyses of outliers

Self-report diligence

• Special question at the end of the questionnaire

• “I carefully read every survey item.“

Identified (not anonymous) answers

• May cause ethical problems and bias connected to social desiability

See Buchanan &  Scofield (2018) and Meade & Criag (2012)



Thank you for your attention...
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