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One of the tasks of readers is to track and integrate temporal information as they construct 

situation models of narratives (Zwaan & Radvansky, 1998; Speer & Zacks, 2005). One aspect of 

tracking temporal information is updating narrative time (i.e., where the story is at; roughly equivalent 

to Reichenbach’s (1947) reference time or Klein’s (1994) topic time) as events unfold. The prevalent 

view is that readers use several very general principles to determine how narrative time is updated. 

We will refer to approaches that adopt such a view as principle-based approaches. One principle that 

has been proposed is that the Aktionsart (in particular the difference between states and non-states: 

Vendler, 1957) of the eventuality described (S1) or to be described (S2) affects narrative time 

movement: If S1 is a state, then S2 temporally overlaps with S1; otherwise, if S1 is not a state (i.e., an 

activity, accomplishment, or achievement), then S2 temporally follows S1 (Partee, 1984; Kamp & 

Reyle, 1993). Another principle that has been proposed is Iconicity: Readers are claimed to use, while 

updating narrative time, the assumption that the order of narrative presentation corresponds to the 

chronological order of the eventualities that are being described (Chafe, 1979; Dowty, 1986; Zwaan, 

1996). In processing terms, one can say that these two principles drive the temporal expectations that 

readers generate in comprehension: The state/non-state distinction allows readers to expect whether 

successively described eventualities overlap or follow current ones, and Iconicity drives readers to 

expect that presentational order corresponds to chronological order. 

In this paper, we report four experiments suggesting that after understanding S1, readers’ 

expectations about the temporal location of the eventuality described by S2 are not just based on very 

general principles like Aktionsart and Iconicity, but are also based on much more specific knowledge 

about the eventuality-types described by S1 (i.e., knowledge of the way eventualities occur in the 

world). We will refer to approaches that adopt such a view as prior-knowledge-based approaches. 

Through these four experiments, we compare principle-based approaches to a prior-knowledge-based 

approach to narrative time update. 

Experiment 1 was a comprehension-to-production experiment designed to test whether 

narrative time update is solely dependent on the state/non-state dichotomy, or can also be sensitive to 

more fine-grained semantic distinctions. An Aktionsart-based approach predicts that readers always 

move the narrative time forward if S1 describes an activity, accomplishment, or achievement, but will 

hold the narrative time constant if it describes a state. On the other hand, a prior-knowledge-based 

approach predicts that more fine-grained distinctions than the state/non-state distinction can affect 

narrative time update. We show that the ability to evoke temporal boundaries is a more precise 

predictor of whether narrative time will be moved or not. We collected story-continuations on single-

sentence prompts (describing either temporary or permanent states, illustrated in Examples 1 and 2), 

and measured proportions of responses that moved narrative time forward or backward, as well as 

responses that held narrative time static.  

 

1) Temporary state:  The accident victim required a blood transfusion. 

2) Permanent state:  The social worker adored little kids. 

 

We found that temporally static responses were more likely only for permanent states. Prior 

knowledge about temporary states allowed participants to evoke the temporal boundaries of these 

states and lead readers to provide responses that describe plausible causes or effects of the state 

described in S1 (she was brought to the emergency room or she was involved in a car accident are both 

felicitous continuations to the temporary state in Example 1 above). Hence, the responses moved 

narrative time forward or backward, i.e. before the boundary that marks the beginning of the state or 

after the boundary that marks the end of the state. These results demonstrate that a state’s expected 

temporal contour can influence whether narrative time is moved or not, even when Aktionsart is 

controlled for. 

Experiment 2 shows that differences in the complexity of an event described by S1 affects 

whether readers expect Iconicity to be violated or not. An Iconicity-based approach predicts that 

narrative time moves forward and contiguously as a default. In other words, the eventuality described 



in S2 is temporally located immediately after S1 (Dowty, 1986; Zwaan, 1996). In contrast, a prior-

knowledge-based approach predicts that differences in how simple or complex the event described by 

S1 can affect readers’ expectations of whether narrative time should move or not and thus modulate 

the strength of the Iconicity default. We collected story-continuations on single-sentence prompts that 

differed in event complexity, and measured proportions of responses that moved narrative time 

forward, as well as responses that held narrative time static. Prompts described either complex events 

involving multiple agents performing sub-events to achieve a common goal (the weak economy 

devalued the US dollar), or simple events where a single agent performed an everyday, commonplace 

action (Gavin stirred his coffee). We found that temporally-static responses (which do not adhere to 

the Iconicity default) were more likely given complex events, while forward-moving responses were 

more likely given simple events. These results demonstrate that differences in event complexity can at 

times bias readers toward expecting different patterns of narrative time updates, and this bias can be 

strong enough to override the Iconicity default principle. 

Experiment 3 investigated whether event complexity can affect narrative time update even 

when narrative time is moved forward. Its goal was to demonstrate that the size or magnitude of 

narrative time movement differs as a function of event complexity. Experiment 3 also involved a 

story-continuation task using the same materials as in Experiment 2, but participants were constrained 

this time to continue the discourse with what they thought would happen next (Then, …). Participants 

were then asked to estimate the size of the temporal interval between the end of the prompt event and 

the beginning of the event they wrote in response. We found that complex events elicited longer 

intervals than simple events, which suggests that narrative time update is influenced by the granularity 

of the narrative: Complex events, which last longer and have more long-term goals that need not be 

reached just as the complex event finishes, bias participants to produce continuations describing an 

event that takes place after a certain time lag. The size of the temporal interval between the events 

described by S1 and the upcoming discourse segment tends to be larger as the scene described by S1 

becomes more complex.  

The goal of Experiment 4 was to demonstrate that the processing cost of moving narrative 

time forward does not necessarily increase with the size of the time interval by which narrative time is 

moved. Iconicity-based approaches predict that moving narrative time by a large interval will always 

be more costly than moving narrative time by a small interval (Zwaan, 1996; Ditman et al, 2008). 

This is because events in the world are temporally contiguous and readers expect narrative time to 

mirror situation time. A prior-knowledge-based approach predicts that updating narrative time by 

large temporal intervals is not necessarily more costly, and that additional processing costs occur only 

if the size of the interval is not congruent with the readers’ expectations about when the next event to 

be described should occur. Using the same materials as in Experiments 2 and 3, we used an online 

moving-window reading task, and manipulated the size of the temporal intervals between the first and 

second events being described using temporal connectives (after a few seconds/weeks, illustrated in 

Examples 3 and 4).  

 

3) Simple event:  Jack rinsed an apple. Several seconds/weeks later, he dried it with a paper 

towel. 

4) Complex event:  The US Navy abandoned its foreign bases. Several seconds/weeks later, they 

were reoccupied by foreign governments. 

 

Reading times were analyzed in a linear mixed-effects logistic regression model with 

temporal interval size, event complexity, and the probability of moving narrative time forward after 

reading the first sentence (as estimated in Experiment 2) as predictors. We predicted and confirmed a 

significant interaction between complexity and temporal interval. Elevated reading times were 

observed when simple events were paired with long temporal interval connectives and when complex 

events were paired with short temporal interval connectives. There was no main effect of temporal 

interval as would be predicted by an Iconicity-based approach. These results support the view that 

processing difficulty in reading temporal phrases is due to incongruence with readers’ expectations, 

rather than the size of the temporal interval. These expectations are likely to be due to readers’ long-

term prior knowledge: How long particular kinds of events take to complete, what types of events are 

likely to follow, and when these subsequent events occur given the previous event. 



The results of our experiments are consistent with the view that in constructing mental 

representations of the unfolding narrative, readers activate their prior knowledge associated with the 

situation being described, and generate expectations about how the narrative will unfold based on that 

knowledge. Part of this prior knowledge includes information about typical next events and their 

temporal properties. Because readers’ expectations about narrative time update is partly based on that 

detailed event knowledge, readers are sensitive to more fine-grained semantic distinctions than that 

those encoded in very general principles like Aktionsart or Iconicity. In particular, our experiments 

show that readers are sensitive to the presence or absence of salient boundaries for states, as well as 

the complexity of the event being described and that they actively generate expectations about when 

the next-mentioned event is likely to take place based on these distinctions.  
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