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The binding problem

• How do we process perceptual input so that we obtain object-specific
perceptions

Treisman (1996)

https://de.wikipedia.org/wiki/

Anne_Treisman
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The binding problem

• Object perception requires a temporary, episodic representation.

→The „object file“

• Object files

• are cognitive representations.

• integrate information about the object‘s current characteristics.

• indexed by spatiotemporal position.

• are updated when the object „changes“.

• Mostly concerned with traditional view on perception (seeing, hearing)

Kahneman, Treisman & Gibbs (1992)
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Ideomotor theory

• Already in the 19th century, mentioning of the ideomotor phenomenon:

• A thought can almost reflexibely trigger an associated muscular action.

• Ideomotor theory:

• Challenges a demarcation between perceptual input/attention and motor output/reaction

• Assumption of a bidirectional link between the performed action and the perceived action
effect.

Action effect learning Action planning



5

Theory of Event Coding (TEC)

• At it‘s core TEC combines the concept of object files with ideomotor
theory:

→Perception and action are not separated but intrinsically linked within a shared form of
cognitive representation (common code).

→Action control is exhibted through the representation of external and internal action
effects.

→Two basic processes:

1. Binding: Conjointly activated feature representations of
the current event become bound together in an event file.

Hommel et al. (2001)

https://x.com/BernhardHommel
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TEC in experimental psychology:
Research group „Binding and Retrieval in Action Control“

• The two core processes binding (to an event file) and retrieval (from an event file) can
(partially) explain various effects in well-known parardigms of cognive psychology.

• Partial repetition costs in stimulus categorization.

→ Impaired performance on partial repetitions of previous trial.

Hommel  (2022)
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TEC in experimental psychology:
Research group „Binding and Retrieval in Action Control“

• The two core processes binding (to an event file) and retrieval (from an event file) can
(partially) explain many effects in well-known parardigms of cognive psychology.

• Partial repetition costs in stimulus categorization.

• Code occupation in action planning.

→ Impaired performance on actions that require features
of a planned action.

Stoet & Hommel  (1999)

Mocke et al. (2022)
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TEC in experimental psychology:
Research group „Binding and Retrieval in Action Control“

• The two core processes binding (to an event file) and retrieval (from an event file) can
(partially) explain many effects in well-known parardigms of cognive psychology.

• Partial repetition costs in stimulus categorization.

• Code occupation in action planning.

• Switch costs in task switching.

→ Task performance as a a function of retrieval conditions.

Schiltenwolf et al. (2024)
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TEC in experimental psychology:
Research group „Binding and Retrieval in Action Control“

• The two core processes binding (to an event file) and retrieval (from an event file) can
(partially) explain many effects in well-known parardigms of cognive psychology.

• Partial repetition costs in stimulus categorization.

• Code occupation in action planning.

• Switch costs in task switching.

• Congruency sequence effects in Stroop-like tasks. 

→ Retrieval conditions can vary with congruency levels across
trials.

Hommel et al. (2004)

Schiltenwolf et al. (2022)
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TEC in experimental psychology:
Research group „Binding and Retrieval in Action Control“

• TEC provides a framework that can be applied to various paradigms,

• But TEC never specifies the processes in a way that allow falsification.

• Looking back at how theories of object files have developed:
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Meeting of WM and TEC

• We decided to organize a meeting of experts in WM (Zurich) and TEC (Tubingen, 
Freiburg, Ingolstadt).

• And spent two days checking on parallels
and differences between the research lines.
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Meeting of WM and TEC

Oberauer et al. (2013) Frings et al. (2020)
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Meeting of WM and TEC
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Meeting of WM and TEC
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Meeting of WM and TEC

• Ingredients for a unified model of action control:
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Take away

• Theories tend to evolve parallely to each other.

• For me, it was enjoyable process to align to similar theories to identify their strengths
and weakness.

• Drafting the manuscript was tough, but the reviewer/editor feedback was very positive.

→If you want to read more about bindings, event files and working memory:
Frischkorn, G., Courage, I., Dames,  H., Dignath, D., Pfeuffer, C., Schiltenwolf, M., Kiesel, A. & Oberauer, K. (preprint) 
Bindings for Action: Bridging the Gap Between Theories of Procedural Working Memory and Action Control Research; 
https://doi.org/10.31234/osf.io/ut4e9_v1
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