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Overview

» Multicomponent model an influential account of working
memory for 50 years (Baddeley & Hitch, ; Baddeley,
; Baddeley et al., )

» Link between WM (episodic buffer) and attention (Allen
et al., ; Hitch et al., ; Hu et al., )
» Prioritise ‘high value’ items visual WM tasks
» Improved recall due to maintaining item in episodic

buffer using attentional refreshing

» ACT-R model of Hitch et al. ( ), experiments 1 and 2

» Implements stimulus prioritisation

» Provides an alternative account for improvement in recall
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The focus of attention and visual working memory

» Attentional refreshing
» Maintains items in
episodic buffer
» Prevents items being
overwritten by

perceptual stimuli
» Prioritisation tasks
Certain stimuli given

higher value for recall
(Hitch et al., )
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Experiment designs
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Experiment 1 results
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» SP2 and SP3
» Prioritisation improved recall

» Improvement reduced by suffix (sig for SP3)
» SP4

» Recency effect found

» Decreased by suffix and prioritisation (sig for SP2)



Experiment 2 results
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» SP1 and SP2

» Sig better when prioritised (either alone or together)

» No sig diff between effects of prioritising one or two items
» SP3 No sig diff between the four conditions
» SP4 Sig better for baseline than priority conditions
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Explanation of results

» Maintaining items in episodic buffer by attentional
refreshing
» Improves recall of prioritised items by inhibiting
overwriting by novel stimuli (i.e., SP4 and suffix)
» Reduces recency effect but also affected by the suffix

» Exp2: No sig diff between effects of prioritising one and
two items

» Attentional refreshing alternates between SP1 and SP2,
moving them in turn into the episodic buffer
» Cost incurred - slight reduction in accuracy for both

compared to individual prioritisation
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Explanation of results

» “[W]e have obtained stronger evidence for a specific
competition between prioritised and recent items for
limited capacity, a competition that does not include the
other items in working memory”

» “The boost due to prioritisation came at a cost that fell
principally on memory for the most recent item,
reflecting the limited capacity of the FoA”

» Effects interpreted in terms of the probability of items

occupying the focus of attention at test
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Working memory in ACT-R

» Limited capacity system with procedural bottleneck
» Each buffer holds only one chunk at a time
» Only one production can fire at a time
» ACT-R’s conception of working memory
» Contents of buffers, in particular retrieval and imaginal
» Chunks in declarative memory above retrieval threshold
» Imaginal buffer is a one-chunk working memory,
representing the focus of attention (Borst et al.,
Nijboer et al., )

b

» ACT-R’s WM functions are domain-general

» Operate on the medium of knowledge chunks



Aims of creating the model

» Can ACT-R account for the data within the constraints of
its mechanisms and assumptions?
» How would ACT-R implement/explain
» The mechanism by which study items are prioritised
» How multiple items are prioritised
» The effect of prioritisation on recency

» The effect of the suffix on prioritisation and recency



Key features of the model
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buffer

» Move chunk in DM when next item is processed
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» Before next item is processed, recreate existing chunk in

imaginal buffer
» Results in merged chunk in DM with higher activation
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After the last study item
» Suffix Encode suffix as with study items

» No suffix Refresh item in imaginal buffer (SP4) as with

prioritised items



Key features of the model
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Crucial difference
» No competition for FoA during trial or at test

» Test performance determined by relative activations of

chunks in DM



Chunk activations during a trial
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Chunk activations during a trial
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Parameters adjusted to fit the data

Expl Exp2
Partial matching (:mp) 1.0 1.4
Activation noise (:ans) 0.45 0.4
:u encode tone and refresh SP4 0.0 0.55
:u encode tone 0.0 0.0
R? 0.92 0.89
RMSD 0.05 0.07




Experiment 1

model predictions
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Experiment 2 model predictions

Response accuracy by serial position priority
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Comparing the models

» Agreement

» FoA a temporary store limited to one item/chunk
» Items in FoA can be refreshed by an executive process to

maintain them

» Disagreement
» Effects of prioritisation and suffix at test due to:
» MCM Current contents of FoA
» ACT-R Chunk activations at retrieval
» How multiple items are prioritised
» MCM Central executive alternates refreshing between
prioritised items while also processing new stimuli during
trial
» ACT-R Single boost of chunk activations



» Complete model of third experiment
» Prioritise SP1 and SP2 with suffix condition
» Experiment (with Allen and Hitch) to differentiate
accounts

» Increasing cognitive load during trial (Fitamen et al., )
» Challenging as MCM doesn’t make quantitative

predictions
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