
MECHANISMS AND MODELS OF INTENTION 

Two-day workshop organized by the Intention, Selection, and Agency-Project, 
University of Copenhagen

Date and Time: May 28–29, 2018, 9:30–17:30
Location: MRC Cognition and Brain Sciences Unit Cambridge, West Wing Seminar Room

Theme

How does a person shape and control her own actions, not only in the moment but also in the pursuit of 
long-term goals? How are decisions and intentions formed, remembered, and executed? These abilities 
and mental processes are central to human agency. Without them, we could not form intentions for future 
actions, we would lose our ability for long-term planning, and our psychological and practical life would 
lose its structure and stability.
What are the psychological mechanisms that enable us to select an appropriate intention for execution in 
a situation of multiple and often conflicting motivational factors? How may quantitative models of 
intentions inform us about the nature of these processes?

This workshop aims at bringing together cognitive psychologists, cognitive neuroscientists, and 
philosophers to address the questions mentioned above.

Program

Day 1: Monday, May 28

09:30 — 10:00 Arrival and Coffee

10:00 — 10:15 Welcome and Introduction
Franziska Oren, Cognitive Psychology, MRC CBU Cambridge & University of 
Copenhagen

10:15 — 11:30 Talk 1: Assembling the Fragments of Complex Cognition
John Duncan, Cognitive Neuroscience, MRC CBU Cambridge 

11:30 — 11:45 Pause

11:45 — 13:00 Talk 2: Decoding Intentions From fMRI Activity Patterns: What Is Actually Being 
Decoded?
Sam Gilbert, Cognitive Neuroscience, University College London

13:00 — 14:00 Lunch
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14:00 — 15:15 Talk 3: Automatic Control: How Experts Act Without Thinking
Gordon Logan, Cognitive Psychology, Vanderbilt University

15:15 — 15:30 Pause 

15:30 — 16:45 Talk 4: A Framework for Intention
Wayne Wu, Philosophy & Neuroscience, Carnegie Mellon University

Day 2: Tuesday, May 29

09:30 — 10:45 Talk 5: Intentions and Intentional Action in Philosophy
Richard Holton, Philosophy, University of Cambridge 

10:45 — 11:00 Pause

11:00 — 12:15 Talk 6: Remembering Intentions
Thor Grünbaum, Philosophy, University of Copenhagen

12:15 — 13:15 Lunch

13:15 — 14:30 Talk 7: A Computational Model of Intention Selection
Søren Kyllingsbæk, Cognitive Psychology, University of Copenhagen

14:30 — 14:45 Pause

14:45 — 16:00 Talk 8: Control of Impulsive Action
Frederick Verbruggen, Cognitive Psychology, University of Ghent

16:00 — 16:15 Pause

16:15 — 17:30 Talk 9: Working Memory for Guiding Future Behaviour
Mark Stokes, Cognitive Neuroscience, University of Oxford

�2



Abstracts

Talk 1, John Duncan (MRC Cognition and Brain Sciences Unit, University of Cambridge): 
Assembling the Fragments of Complex Cognition.

All human cognition is controlled in a series of attentional episodes, breaking complex problems into 
simpler, more solvable sub-problems.  In human fMRI studies, a common or multiple-demand (MD) 
pattern of frontal and parietal activity is associated with diverse cognitive demands, and with standard 
tests of fluid intelligence. Using behavioural and fMRI data, I consider how MD cortex constructs 
complex, intelligent cognition from a structured sequence of attentional episodes.  

Talk 2, Sam Gilbert (University College London): Decoding Intentions From fMRI Activity 
Patterns: What is Actually Being Decoded?

In recent years several studies have used pattern analysis fMRI techniques in an attempt to “decode” 
participants’ intentions from patterns of brain activity. I will review some of these studies and discuss 
possible interpretations of what information is actually being decoded. I will also describe some recent 
data seeking to decode not only participants’ own intentions but also their representation of the intentions 
held by others. My main conclusion is that none of these studies presents data that can unequivocally be 
interpreted as being intention-specific. They could equally well reflect something else, such as an 
expectation for a future occurrence (without the intent to bring it about). I will also discuss the question: 
what exactly would constitute an intention-specific pattern of brain activity, and is it a well-formed 
scientific goal to search for such a pattern?

Talk 3, Gordon Logan (Vanderbilt University): Automatic Control: How Experts Act 
Without Thinking.

Expertise is a paradox. Experts do more than novices but think less about what they are doing. How is 
that possible? The standard solution is automaticity, in which complex sequences of thought can be 
replaced by a single act of memory retrieval. Experts do more because they know more. The standard 
solution cannot explain serial tasks in which the steps cannot be replaced. Both expert and novice 
musicians must play all of the notes on the score.  Expert and novice typists must type all of the letters in 
a word. How can experts think less about doing the same things? Another standard solution is 
hierarchical control. Novices must think through all the steps, but experts relegate the steps to 
subordinate processes, reducing the number thoughts required to one. This standard solution is 
incomplete. It says that control is hierarchical, but it does not say what is controlled or how it 
is controlled. I offer a theory of automatic control of skilled typewriting, in which the intention to type a 
word is sufficient to cause retrieval of its constituent keystrokes without further top-down control. The 
model says what is controlled (keystrokes and sequences of keystrokes) and how it is controlled (through 
context retrieval and updating). I will illustrate the model by applying it to error data from skilled typists, 
and I will discuss implications for theories of intention and control.

Talk 4, Wayne Wu (Carnegie Mellon University): A Framework for Intention.

Here are five central concepts in theories of mind and agency: intention, attention, awareness, 
automaticity, and control. I shall present a framework, roughly at Marr’s computational level, that 
precisely links all five notions in an intuitive and rigorous way. The framework aims to coordinate our 
understanding of the relevant algorithmic and physical descriptions at lower levels. The goal is to provide 
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a basis for integrating disparate empirical and conceptual findings that also provides a launching off point 
for further research at any level of analysis.

Talk 5, Richard Holton (University of Cambridge): Intentions and Intentional Action in Philosophy.

Given the interdisciplinary audience I’m giving an overview of how philosophical thinking has moved 
from focussing simply on intentional action (action caused by beliefs and desires in the right way) to 
accept the need for intentions understood as self-standing states. Early work by Bratman stressed the idea 
that intentions enabled coordination within, and between, cognitively limited agents. My own work has 
stressed the idea that intentions can provide further benefits, especially in enabling agents to resist the 
judgement shifts that tend to accompany temptation. I tie the philosophical work into findings from social 
psychology; but I leave open questions about the neural implementation.

Talk 6, Thor Grünbaum (University of Copenhagen): Remembering Intentions.

Humans make plans for things to do in the future. Temporally extended agency requires that agents can 
remember their plans (decisions and intentions). Surprisingly, only little is known about the underlying 
memory mechanisms that allow agents to retrieve their intentions from long-term memory. In this paper, I 
discuss the distinction between intentions as operative (occurrent) in working-memory and intentions as 
standing in long-term memory. I discuss various ways in which we can conceive of standing intentions 
and their retrieval to working-memory. It turns out that how we understand the mechanisms of 
remembering intentions has consequences for our theory of temporally extended rational agency. 

Talk 7, Søren Kyllingsbæk (University of Copenhagen): A Computational Model of Intention 
Selection.

At any one time, many intentions are represented in long-term memory and many of these may be 
relevant in the current context. Therefore, successful control of action by decision-making requires a 
solution to the computational problem of how the right intention is selected, out of a multitude of 
intentions, for execution at the right time. We propose a Computational Theory of Intention Selection 
(CTIS) of how standing distal intentions are selected from long-term memory, transformed into occurrent 
distal intentions in working memory, and then to proximal occurrent intentions leading to actions.

Talk 8, Frederick Verbruggen (University of Ghent): Control of Impulsive Action.

Executive-control theories assume that people become more cautious (i.e. actions are slowed down) after 
errors or negative outcomes. Affect may play a critical role in the monitoring and adjustment processes: 
errors or suboptimal outcomes induce a negative emotional state, which could trigger an increase in 
executive control and avoidance behaviour. However, impulsive actions may also originate from 
emotionally negative events. For example, I have found that losses in a gambling task, which were rated 
as negative events, induced impulsive actions: subjects were faster to initiate the next trial and they 
indicated their choice faster after a loss than after non-gambling trial. Post-error speeding has been 
observed in some perceptual decision-making tasks as well. These findings undermine the dominant post-
error slowing account. In this presentation, I will give a selective overview of this recent work.
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Talk 9, Mark Stokes (University of Oxford): Working Memory for Guiding Future Behaviour.

Our ability to hold information in mind for short periods depends on working memory (WM). WM 
provides the functional backbone to high-level cognition, allowing us to perform complex actions based 
on time-extended goals and contextual contingencies. In this presentation, I will argue that WM is not 
simply a representational state of past experience, but is better conceived as a functional state for guiding 
future behaviour. I will review recent evidence that highlights the role of WM in guiding future 
behaviour. 
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