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What are Cognitive Task Analysis (CTA)
and the Critical Decision Method (CDM)?
• Cognitive Task Analysis (CTA) is a group of methodologies for eliciting 

expert knowledge, specifically the knowledge and “decision-making” 
needed to perform a specific task.

• The Critical Decision Method (CDM) is a way to do CTA, developed by 
G. A. Klein and others in 1989. 

“The critical decision method (CDM) is a retrospective cognitive task analysis 
technique (Klein et al., 1989) that involves systematically probing an 
interviewee about a particularly memorable incident to elicit information about 
his or her decision strategies and expertise.” 

--Reference 5



How CTA, CDM differ from DI
• Retrospective vs. forward-looking

• CTA and CDM are retrospective methods for eliciting expert human knowledge.

• DI is looking at a decision to be made in the future and developing “future data” 
to support decision-making.

• Decisions “that” vs. actions to outcomes
• CTA and CDM focus on “decisions that” 

• Classification (what something is): what is the danger level of this fire (1 to 5)

• Regression (the probability of something): how likely is it that this person is 
having a heart attack even though they re not yet presenting classic signs?

• DI looks at decisions where one or more actions start a cause-and-effect chain 
that eventually leads to one or more outcomes.



How CTA and CDM can be used in DI

• Tl;dr: DI is a “glue” (integration) technology, and CTA/CDM-created models 
fit cleanly into a CDD

• More details:
• Classification and regression models are, in general, a key component of DI whether 

they encapsulate human knowledge or arise from machine learning or mathematical 
or statistical modeling. 

• Elicitation through CTA and CDM, in particular, can create these models based on 
human knowledge

• These models provide information on the dependencies (arrows) on a CDD and are 
essential to modeling the decision dynamics by hand or using software and 
optimizing the decision.

• They capture the nature of a link in a cause-and-effect chain, as illustrated on the 
following slide



Models show the nature of cause-and-effect links
A B

What the model or data or 
human knowledge tells us 
about the arrow:
• Direction: if A increases does B 

increase or decrease
• How much?
• Is it linear? 
• Or if A increases B increases 

until there is too much A and 
then B decreases (maybe 
abruptly)

• Or a model from several 
different sources, as shown to 
the right.

• One of these potential sources 
is CTA/CDM

Symbol Kind of model or data or human knowledge

Financial or econometric model

Machine Learning model

Statistical classification or regression model 

Behavioral or psychological model

Medical model

Digital twin model (of an inanimate entity or a person’s knowledge in a domain)

Agent-based human movement model

Non-financial, non-economic mathematical model

Sketch Graph incorporating human expertise or information or data

Data source for data that is not incorporated into a model .

Human expert knowledge that is not incorporated into a model or Sketch Graph

Information source for information that is not incorporated into a model or Sketch 

Graph

Observation, data capture, measurement, or monitoring system

Constraint

Assumption, usually based on human knowledge, intuition, or an information source

Decision Sub-Model

or or or …or
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