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In general, neurolinguistics has largely focused on the neural substrates of stable 

linguistic processes and representations, with relatively less focus on how this knowledge 

is learned in the first place.  And while recent behavioral work has helped shed light on 

the processes involved in how argument structure generalizations are initially learned, the 

precise mechanisms remain somewhat mysterious.  In this study, we attempt to elucidate 

these mechanisms by exploring the process of novel construction learning using fMRI.  

In addition to investigating the process of construction learning specifically, this work 

also helps address an issue of concern to neurolinguistics more generally: whether 

language acquisition is subserved by traditional language areas (Optiz & Friederici, 

2004), or by a more distributed network (Elman et al., 1996; Tomasello, 2001).   
While undergoing fMRI, 16 adult (age 18-27) participants were shown brief (6-10 

s) audio-visual clips that provided the opportunity to learn two novel constructions.  All 

learning was intended to be incidental and implicit: participants were simply instructed to 

watch the videos and pay attention to the language that described them.  The ‘approach’ 

construction depicted scenes in which one character approached another with various 

manners of locomotion. These scenes were narrated with the word order 

NPtheme NP location V, where the first NP approaches the second.  A second ‘appearance’ 

construction consisted of various characters appearing on or in another object, with the 

word order V NPtheme NPlocative.  Two scanning runs were collected for each construction, 

one ‘patterned’ and the other ‘random.’ In the patterned condition, the visual actions were 

consistently narrated by the forms described above, enabling participants to learn the 

abstract pairing of form and meaning. In the random condition, the same videos were 

shown in the same order, but the words in the narration were randomly ordered; this 

variability prevented learning of an abstraction.  The design was within subjects: all 

participants were exposed to a patterned and a random version of each construction, 

which were counterbalanced to control for possible ordering effects.  A subsequent 

forced-choice behavioral test confirmed that participants successfully learned both 

constructions in the patterned conditions.  
In order to assess learning at the level of the brain, we compared patterned and 

random conditions in several ways.  An ROI analysis revealed greater activity in Broca’s 

area (L BA 44/45) at the beginning of learning than at the end for both patterned 

conditions, suggesting that it may be involved in the initial stages of construction 

learning.  In addition, whole-brain analyses revealed an inverse relationship between 

behavioral learning and bilateral ventral striatum activity (see figure 1).  This is 

consistent with the possibility that a growing knowledge of the constructions attenuated 

prediction error for the depicted actions, and that language learning critically involves 

indirect negative feedback via prediction error (Marcus 2000).  Critically, neither of these 

effects were apparent in the random conditions.  

We also conducted a time course analysis, in order to examine which regions 

increased linearly individual trials progressed.   In both conditions we find areas which fit 
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this linear pattern to a significant degree - patterned condition: posterior precuneus and 

posterior cingulate (see figure 2A); random condition: posterior cingulate/posterior 

corpus callosum (see figure 2B).  However, when we contrast these two directly, only the 

posterior precuneus activity in the patterned condition remains (figure 2C).  This 

remaining posterior precuneus activity is noteworthy, as this region has been heavily 

associated with episodic memory retrieval (Cavanna and Trimble 2006) – in line with 

previous ideas that the generalization process involves a retrieval of previously 

encountered exemplars (Goldberg 2006).     

Overall, we find that construction learning appears to involve both traditional 

language areas, as well as invokes more domain-general learning mechanisms.   

  

                                         
Figure 1: Inverse correlation between activity during patterned exposure runs, and 

behavioral performance 
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Figure 2: Linear time course analyses for patterned presentations (A) random 

presentations(B), and a contrast between the two – patterned over random(C) 
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