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Abstract

Readers construct mental models of situations described by text. Activity in narrative text is 

dynamic, so readers must frequently update their situation models when dimensions of the 

situation change. Updating can be incremental, such that a change leads to updating just the 

dimension that changed, or global, such that the entire model is updated. Here, we asked whether 

older and young adults make differential use of incremental and global updating. Participants read 

narratives containing changes in characters and spatial location and responded to recognition 

probes throughout the texts. Responses were slower when probes followed a change, suggesting 

that situation models were updated at changes. When either dimension changed, responses to 

probes for both dimensions were slowed; this provides evidence for global updating. Moreover, 

older adults showed stronger evidence of global updating than did young adults. One possibility is 

that older adults perform more global updating to offset reduced ability to manipulate information 

in working memory.

During narrative comprehension, readers construct situation models, which are working 

memory representations of the situation described in the text. Situation models are thought 

to represent information along various dimensions such as the characters, their goals, space, 

and time (Zwaan & Radvansky, 1998). Information relevant to these dimensions often 
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spatial location but information relevant to other dimensions is not updated. Presumably, 



kitchen for a glass of milk. Theories that incorporate global updating mechanisms would 

predict that the change in spatial locations should render information from the previous 

location as well as attributes of the character less accurate and slower to a recognition probe. 

Specifically, global updating should cause information about the TV’s location as well as 

information about Elvira to be cleared from the situation model.

Evidence for global updating includes a study conducted by Speer and Zacks (2005)
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participants demonstrated the same reading time patterns: Both groups slowed down while 

reading character shift sentences but not while reading spatial shift sentences.



conducted a follow-up mixed modeling analysis only on the character probes for the young 

adults. However, the fixed effect of Updating was not significant, F < 1.0, p = .549.

Accuracy—Figure 6 presents mean accuracy for character and spatial probes following no 
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dimension) approached differing significantly from the condition in which no updating was 

hypothesized (probes on no change trials).

Young and older adults showed no updating effects in accuracy (see Figure 6). That is, 

readers’ accuracy did not differ significantly across the three updating conditions. The lack 

of an updating effect in the accuracy data was unexpected; however, even if information has 

been updated (i.e., cleared from working memory), it presumably can be retrieved from 

long-term memory – perhaps even activated long-term memory (Cowan, 2001). Thus, even 

though information is no longer active in working memory, readers may be able to retrieve 

the information from long-term memory and accurately respond to the recognition probes. 

However, responses would take longer if retrieval requires a cue-driven search through long-

term memory as opposed to output from working memory.

The lack of strong evidence for updating effects in young adults’ response times and 



only, F(1,72) = 4.69, p = .034, η2 = .05, which indicates that older adults were less accurate 
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Radvansky and Copeland (2010) discuss, situation model updating can occur even in the 

absence of increased sentence reading times. Thus, it seems unlikely that the young adults in 

the current experiment did not perceive the shift sentences as important changes.

The memory probe results provide evidence that older adults updated their situation models 

in a global fashion. This provides support for comprehension theories such as Event 

Segmentation Theory and the Structure Building framework. Other work has provided 

evidence of incremental updating (e.g., Kurby & Zacks, 2012) and the current results do not 

rule out the occurrence of this updating mechanism, but they do entail that theories that only 

specify an incremental updating mechanism (for example, the Event Indexing Model) need 

to be modified to include a global updating mechanism.
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