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Background There is a vast amount of evidence for the existence of structural priming in 
both language production  and comprehension (see Pickering  and Ferreira  2008,  Branigan 
2007, Tooley and Traxler 2010 for overviews). Much attention within the literature has been 
devoted to constructional alternations involving verbal arguments, in particular active/passive 
and dative alternations. In this paper we want to extend the database of structural priming by 
considering alternations involving an argument and an adjunct (cf. Konopka and Bock 2009).

Empirical  domain We  investigate  comprehension  priming  effects  in  Dutch  scrambling 
constructions. In Dutch, direct objects are allowed to the left or to the right of an adverb in the 
midfield (cf. examples (1) and (2)). In addition, we investigate the presence of a 'lexical boost' 
effect relative to the adverb.

(1) De man zegt dat hij het boek gisteren gelezen heeft. [scrambled]
the man says that he the book yesterday read has

(2) De man zegt dat hij gisteren het boek gelezen heeft. [unscrambled]
the man says that he yesterday the book read has

Experiment We recorded the reading times of forty Dutch adults in a self-paced-reading task 
with  a  phrase-by-phrase  moving  window.  Reading  times  were  measured  for  6  different 
regions in sentences with the structure in (3):

(3) Main Clause Subject Object Adverb Verb PP
Jan zei dat hij het boek gisteren gelezen heeft in de bus
'John said that' 'he' 'the book' 'yesterday' 'read has' 'on the bus'

Each participant read 50 target sentences as in (3) above with definite objects and adverbs of 
time  (25  scrambled/25  unscrambled).  These  sentences  were  divided  over  5  conditions 
following a Latin square design: (1) prime with same construction (scrambled or unscrambled 
depending  on  target  sentence)  and  same  adverb,  (2)  prime  with  same  construction  but 
different adverb, (3) prime with different construction (scrambled for unscrambled targets and 
unscrambled for scrambled targets) but same adverb, (4) prime with different construction and 
different adverb or (5) a baseline condition in which the target was preceded by a structurally 
unrelated filler item. A total of 157 fillers were added to the experiment. 

Results We concentrate on the reading times in the VERB region (Table (1)). No differences 
were observed in the Object and Adverb regions.

Target Baseline Same structure/ 
same adverb

Same structure/ 
different adverb

Different structure/ 
same adverb

Different structure/ 
different adverb

scrambled 648 (31) 595 (30) 591 (26) 612 (25) 610 (30)
unscrambled 600 (29) 618 (29) 670 (34) 592 (28) 585 (26)
Table 1: Mean reading times (SE) in ms in the VERB region averaged over participants. 

We performed a linear mixed-effect analysis with random effects for participants and items on 
the log-transformed reading times. The analysis showed no main effects for target type or 



condition,  but did show a significant interaction (X2(4): 15.3, p: .004). Table 2 shows the 
direction and significance of the estimates of the interaction model with the baseline condition 
as the intercept.

Condition Scrambled targets Unscrambled targets
direction   p direction   p

Same structure/
same adverb - .017 + .665

Same structure/
different adverb - .017 + .046

Different structure/
same adverb - .343 - .307

Different structure/
different adverb - .027 - .180

Table 2: Direction ('-' = faster, '+' = slower) and significance of estimates from the linear 
mixed-effect model per condition in comparison to a baseline condition intercept.

The data show a different behavior of unscrambled targets in comparison to scrambled ones. 
Unscrambled targets show prolonged reading times when preceded by a prime with the same 
structure but a different adverb (a negative 'lexical boost'). Scrambled targets show a robust 
priming effect in case of shared structure which is independent of repetition of the adverb. 
When the structure of prime and target differ, only a difference in adverb results in priming.

Discussion  The results provide initial evidence for structural priming in Dutch scrambling 
constructions.  They  also  point  to  a  difference  between  scrambled  and  unscrambled 
constructions. A difference between these constructions is also found in spoken language (cf. 
van Bergen and de Swart 2010). Even though unscrambled constructions are more frequent in 
spoken  language,  subordinate  sentences  in  which  the  object  directly  follows  the  subject 
(including both scrambled constructions as in (3)) are even more frequent. Hence, a reader 
may anticipate a direct object when it encounters the subject (de Hoop and Lamers 2006 for 
Dutch). This gives the intervening adverb in unscrambled sentences a more prominent status. 
The reading of an unscrambled prime may increase the expectation of an adverb, which is 
only partially fulfilled in a same-structure target with a different adverb, resulting in longer 
reading times. Likewise, the reading of a scrambled prime speeds up the reading of scrambled 
targets as it confirms the expected pattern. 

Such an  expectation-based  view can,  however,  not  account  for  the  non-consistent 
influence  of  the  adverb  on  the  reading  times.  It  seems  that  the  lexical  boost  effect  with 
adverbs is much more variable than with verbs. This is potentially due to the fact that adverbs, 
in contrast to verbs, are more loosely connected to the sentence (meaning). This, however, 
awaits further research.
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