How do attentional fluctuations during encoding affect the semantic organization of memory?

Cecilia Nemeth & Manasi Jayakumar
Psychology Department, Columbia University

[ Introduction ]

Many factors contribute to the organization of memory.! One such type of organization is
semantic organization of recall.? This means that items that are semantically related to each
other are often recalled together.3 Here, we examined whether fluctuations in attention could
be one factor impacting the semantic organization of memory.

How do attentional fluctuations during encoding influence the semantic organization
of recall?

[ Methods ]

Phase 1: Encoding with Food judgement
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Non-Food = press a button, Food = withhold response

Phase 2: Math distractor task
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Is the answer correct or incorrect?

Phase 3: Voice-recorded verbal free recall
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Attentional states:
— based on response time variability
° “in the zone”
° “out of the zone™
26 different categories:
— based on the similarity of their meanings
Percentage of recalled items =

number of recalled items

100

number of studied items
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[ Results ]
Recalled Items by Categories Recalled Items by Attentional State
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Figure 2 Figure 3
Percentage of recalled items calculated as the percent of recalled items Percentage of recalled items in each category, separated by the attentional
out of the number of studied items. states: “in the zone” and “out of the zone”.

[ Future directions ]

When semantically related words (e.g. "cat” and "dog") are embedded in a study list, these related words
are often recalled successively.’ This tendency to successively recall semantically related words is termed
semantic clustering.®”

One way to measure semantic clustering is using the semantic clustering score.’

Use Latent Semantic Analysis (LSA) to get vectors for the items.

° Calculate the cosine distance between the vectors to get a semantic association value.
o Average of these semantic association values to get a semantic clustering score.
° Semantic Clustering Score from 0.5 to 1, where 1 means that the participant always chose

the closest semantic associate and 0.5 indicates no effect of semantic clustering.
By measuring the semantic clustering score separately for each attentional state, we will be able to
examine how the fluctuations in attention could impact the semantic organization of recall.




Creation of Word Association Spaces (WAS)
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Figure 1. Illustration of the creation of Word Association Spaces (WAS). By scaling the word associations
of a large database of free association norms, words are placed in a high dimensional semantic space. Words
with similar associative relationships are placed in similar regions of the space.
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