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How referential expressions are processed online is a long-standing question in 
psycholinguistic research. The correlation between referring-expression type and cognitive 
accessibility status for the speaker/listener was proposed in the Givenness Hierarchy (e.g., 
Gundel, Hedberg & Zacharski, 1993), in which pronouns in focus are most accessible and 
indefinite full NPs are least accessible. Recent studies demonstrated, following the Hierarchy, 
the graded processing costs imposed by NPs differing in accessibility. 
 
Givenness Hierarchy (Warren & Gibson, 2002) 

Central        Peripheral 
in focus < activated < familiar < uniquely identifiable < referential 

I, we, you  he, she, they Donald Trump the chairman  a chairman 
 
In self-paced reading experiments, Warren & Gibson found shorter reading times for relative 
clauses (RCs) with a first/second person subject than for RCs with an indefinite subject in 
sentences such as The consultant who {we, Donald Trump, the chairman, a chairman} called 
advised wealthy companies about tax laws. The present study seeks to add to existing 
research by asking whether referential accessibility of an intervening NP additionally 
influences processing of subject-verb (dis)agreement when the subject is modified by an RC 
(Table1). 
 
Table 1: Experimental sentences 

(1) Singular main-clause subject 
 a. The cookie that I baked last night was very delicious. 
 b.   he       
 c.   the student       
 d. The cookie that I baked last night *were very delicious. 
 e.   he       
 f.   the student       
(2) Plural main-clause subject 

 a. The cookies that I baked last night were very delicious. 
 b.   he       
 c.   the student       
 d. The cookies that I baked last night *was very delicious. 
 e.   he       
 f.   the student       

 
English-speaking natives have less difficulty with subject-verb agreement when subjects are 
modified by an RC than by a PP (Bock & Cutting, 1992). Nevertheless, it could still be the 
case that referential accessibility of the intervening subject of (object) RCs affects ease of 
processing (matrix) subject-verb agreement, more specifically, that a less accessible 
intervening embedded subject (e.g., the student), hence requiring more resource demands, 
induces greater difficulty processing (matrix) subject-verb agreement than does a more 
accessible intervening embedded subject (e.g., I). 
 
Our online self-paced reading experiment manipulates 3 factors: intervening 
embedded-subject NP-type (I, he, the student), (dis)agreement (grammatical, ungrammatical), 
and main-clause subject-number (singular, plural)––see Table 1. Five tokens per condition 
yielded 60 target sentences, distributed across 6 lists in a Latin Square design; there were also 
60 fillers. As the intervening embedded subject becomes less accessible (I < he < the student), 
effects of NP-type should appear as slower reading at or immediately after the embedded verb 



(baked in Table 1), where it integrates its object (the cookie(s) in Table 1). As (projected) 
processing cost increases, sensitivity to a number-agreement violation in subsequent regions 
should decline, reflected as faster reading time at the disagreeing main-clause verb 
(*was/*were) in the order of (1f) < (1e) < (1d) and (2f) < (2e) < (2d) for the ungrammatical 
conditions. 
 
Results from 46 English-speaking natives revealed clear effects of NP-type at the 
embedded-verb region for both singular [F1(2, 44)=13.30, p<.001] and plural [F1(2, 
44)=16.87, p<.001] subject-number (Figures 1&3). At the main-clause verb, sensitivity to 
(dis)agreement was significant for the singular [F1(1,45)=7.01, p=.011] and marginally 
significant for the plural [F1(1,45)=3.04, p=.088] (Figures 2&4). There was also a marginal 
interaction effect between NP-type and (dis)agreement only for singular subject-number 
[F1(2,44)=2.91, p=.065]. 
 
Figures 1 and 2: Reading times for grammatical/ungrammatical singular sentences 
 
 

 
Figures 3 and 4: Reading times for grammatical/ungrammatical plural sentences 
 
 

  
These findings clearly suggest that online processing demands are modulated by the 
referential status of NPs, and, specifically, that processing a less referentially accessible 
intervening NP in subject-modifying RCs disrupts maintaining (matrix) subject-verb 
agreement. 
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