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Within the sentence processing literature there is a well-documented phenomenon of parallel 

facilitation for coordinate structures, where the second of two conjuncts is read more quickly when its 

structure is parallel to the first, as compared to when it is non-parallel.  We focus here on clause-level 

parallelism and argue that discourse-based expectations for next mentioned referents contribute to the 

observed facilitation.  

Previous explanations for parallel facilitation have invoked either the priming/re-use of syntactic 

structure (e.g., Sturt et al. 2010, Frazier et al. 1984) or a processing bias which favors parallel ordering 

for semantically related arguments (c.f. Carlson 2002). Knoeferle & Crocker (2009) reported effects 

of both syntactic and semantic parallelism in an eye-tracking while reading study, with facilitation 

emerging in late measures. They proposed that increased processing time for non-parallel conditions 

reflected difficulty integrating semantic information across clauses and attributed the penalty to the 

violation of an expectation for parallel structure, triggered by the coordinate connective ‘and’. 

Following Knoeferle & Crocker, we adopt the view that parallel facilitation involves cross-clausal 

integration, but propose the following modifications.  

First, we propose that the proper characterization of this integration process is the establishment 

of discourse coherence, specifically establishment of a resemblance relation: materials in previous 

studies used either the same or similar verbs across clauses, together with noun phrases that were 

semantically similar, biasing interpretation of the two clauses as part of a resemblance relation. Next 

we note the tendency to realize arguments implicated in a resemblance relation as subjects of their 

respective clauses (cf. Kehler 2000). We suggest that such alignment can serve as a cue for 

recognizing resemblance, even in the absence of a lexical item (like ‘similarly’) which would 

explicitly mark the relation. Finally, we point out that ‘and’ is an ambiguous marker, potentially 

consistent with a variety of relations, including resemblance, as well as causal and temporal ordering.  

Putting these pieces together, we propose that the facilitation observed in previous studies reflects not 

a general preference for parallelism, nor fulfillment of an expectation generated by ‘and’, but instead 

the facilitative effect of parallel argument ordering as a cue to infer a resemblance coherence relation. 

This proposal makes the prediction that expectations for parallelism are contingent on 

expectations regarding coherence, and we tested this in two ways. First, we examined the effect of 

discourse connectives with differing coherence-related biases on rates of parallel productions in a 

sentence completion task. Next, in a visual world eye-tracking study, we asked whether expectations 

for semantically parallel referents can be manipulated by varying discourse connectives. 

  Study 1 (n=36) used a sentence completion task to test whether participants are biased to 

generate parallel structures, and, if so, whether the bias is of a general nature (consistent with priming) 

or is instead limited to specific discourse contexts (as predicted by the current proposal). We tested 

this by supplying participants with prompts which supplied a bi-clausal fragment containing an 

antecedent clause, a subordinating connective (‘while’ or ‘because’), and the definite determiner ‘the’.  

The determiner was included to induce completions beginning with a lexical noun phrase subject, 

rather than an adverbial modifier or pronoun.  We varied voice of antecedent (active or passive) and 

used progressive verb forms across all conditions, to avoid a potential confound where priming from 

the lexical item ‘was’ would lead indirectly to an increased rate of passive completions. 



The crucial manipulation involved the 

subordinating connectives. ‘While’ plays a 

scene-setting role in discourse, linking 

contemporaneous events. We hypothesized 

that the occurrence of ‘while’ in the prompt 

would lead participants to produce more 

resemblance relations, and, as a result, more parallel structures. The connective ‘because’ instead 

signals an upcoming explanation relation, and while ‘because’ does not preclude a resemblance 

relation, we hypothesized that argument ordering would be more variable in explanation relations, and 

we predicted fewer parallel structures following ‘because’.  

  

Figure 1 Structure of sentence completion Figure 2 Reference of subject in sentence completion 

Participant responses were coded for structure: active, passive, or copular, and for the type of 

referent introduced by the subject in the target clause: discourse old (including anaphoric and re-

mentioned NPs) vs. new. Overall, there was a strong tendency to supply completions in active voice 

(78%). However, the proportion of passive completions was highest in the passive ‘while’ condition 

(interaction p<.01), a finding that argues against an underlying priming mechanism, but is consistent 

with our prediction that rates of parallel completions are conditioned on discourse expectations. New 

referents in subject position outnumbered old referents 2:1, and the proportion of new referents was 

greater following ‘while’ (p=.06), indicating that expectations for new referents were likewise 

conditioned on coherence.  

Study 2 (n=31) used a visual world paradigm to test whether connectives interact with structure 

to bias listener expectations for upcoming referents. We predicted that, upon hearing ‘while’, 

participants would launch anticipatory looks to a new discourse referent that is semantically similar to 

the subject of the preceding clause (e.g. ‘detective’ is more similar to ‘cop’ than ‘biker’), but that 

looks following ‘because’ would be unaffected by syntactic structure. We tested this with stimulus 

pairs which described the same event in active or passive voice, followed by either ‘while’ or 

‘because’. The visual display included a target, which was semantically parallel to the agent of the 

antecedent clause, along with three competitors. 

 



 

 

 

Figure 3 Example visual display: surfer and 

swimmer are related; cheerleader and quarterback 

are related; quarterback is target 

Figure 4 Percentage of fixations to a referent semantically 

related to preceding subject,  i.e. looks to quarterback in 

parallel condition; looks to swimmer in non-parallel condition 

We analyzed fixations in the time period immediately following onset of the connective but prior 

to onset of the target, as well as following onset of the target. Growth curve analysis of fixations prior 

to the target showed a steeper increase in looks to a semantically parallel referent following ‘while’ 

(p<.01), as well as a faster drop-off in looks to previously mentioned referents following ‘while’ 

(p<.05). Analysis of proportion of looks to the target following target onset showed the predicted 

interaction, with facilitation in the active ‘while’ condition (p<.05).  

Building on the results from study 1, which showed that production biases for structural 

parallelism are conditioned on coherence relations, findings from study 2 confirmed that expectations 

for parallel argument ordering are similarly contingent on discourse coherence.  Taken as a whole, 

these findings offer preliminary support for the view that discourse-based expectations for next 

mentioned referents are a contributing source for clause-level effects of parallel facilitation. 
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