
SHORT TERM MEMORY AS AN INTERFACE SYSTEM FOR SYNTACTIC COMPUTATION 
 

 Although the main inspiration of the theory of phases (cf. Chomsky 2001,2005) is minimization of the 
computational burden for the hearer/speaker, work on how the upper limits of computational resources 
can affect the organization of syntactic structures does not abound. In this talk we aim at partially filling 
this gap by discussing recent findings from our lab. 

 The most established model of working memory (WM) is Baddeley and Hitch’s (Baddeley 1990, 
Baddeley and Hitch’s 1974). WM is the limited-capacity system where information is stored and 
manipulated during an ongoing cognitive activity. The component of WM relevant for this talk is 
phonological short-term memory, or STM, which is concerned with verbal information (STM is used in 
tasks like repeating sequences of unstructured material, such as digits, words etc.). STM capacity can be 
measured by using standardized tests in different languages and conditions. 

 Since a sentence becomes available word by word over time, language comprehension (and possibly 
language production) must involve a temporary storage of the linguistic information. A crucial question is 
whether natural language processing relies on STM as identified in the Baddeley and Hitch’s model. The 
prevailing answer, coming mostly from Caplan and colleagues (Waters & Caplan 2005), is negative. In 
their highly modular view, language comprehension relies on a separate memory system, which is specific 
for syntactic computation. In this talk, based on experimental work from our lab, we will argue for a view 
opposite to Caplan’s and claim that comprehension of structurally complex sentences relies on the STM. 

 The first result we report is a single case study (Papagno, Cecchetto, Reati, and Bello in press). We 
studied MC, a 35-years old woman with a severe deficit of verbal STM, due to a low-grade glioma. 
Neuropsychological tests reveal an extremely low word span (3, adjusted for age and educational level = 
2). Although her language was virtually unimpaired with standard language examination), MC could not 
process syntactic constructions that are known to be demanding for STM.  For example, she performed at 
chance level in a picture matching test with centre-embedded relative clauses. A self-paced listening task 
confirmed this result, since MC was significantly slower than controls in points of complex syntactic 
integration as identified by Gibson’s (1998) model. We will claim that MC’s pathological STM capacity 
and her reduced ability limited to those syntactic structures that are demanding for memory resources are 
not coincidental, but there is a causal connection between them. 

 The second result we report (cf. Geraci, Gozzi, Papagno & Cecchetto 2006) is a study of STM in Italian 
Sign Language (LIS). We replicated previous finding regarding American Sign Language in a more 
controlled fashion. In particular, we have shown that STM for signs is significantly lower than STM for 
words, even when signs/words are equally long (they take the same time to articulate): in our experiment, 
word span was 4.94 (SD = 1.06, range 4-7) while the sign span was 3.31 (SD = 0.48, range 3-4). Sign 
span was significantly different from word span [t (30) = -5.58, p < .001]. After discussing why signs are 
harder to remember, we turn to the structure of LIS and show that centre-embedding is never allowed in 
LIS; although LIS is SOV, embedded sentences are always left or right dislocated and relative 
constructions are correlatives of the Hindi type (cf. Cecchetto, Geraci & Zucchi 2006). No reliable case of 
centre-embedding is reported in the existing literature on other sign languages, to the best of our 
knowledge. We will conclude that sign languages are fully-fledged grammatical systems, but the overall 
architecture of the grammar of signed languages reduces the STM load. Our hypothesis is that the faculty 
of language is dependent on STM, being however flexible enough to develop even in a relatively hostile 
environment. 

 Finally, we will report an experiment which is currently done by using transcranial magnetic stimulation 
(TMS). Repetitive, low frequency TMS can temporarily disrupt cortical activity. Two discrete regions in 
the left hemisphere have been identified as the anatomical correlates of STM. If STM is crucial for 
processing complex sentences, we expect TMS applied to these sites, to reduce the level of performance 
in the case of these particular sentences. The advantage of this technique is that each subject is his/her 
own control (in the no TMS condition). 

 If, as we propose, language processing relies on STM, we might infer how memory resources externally 
constraint the syntactic computational system. STM could thus be conceived as another of the interface 
conditions against which the “strong minimalist thesis” (which claims that language is an optimal solution 
to interface conditions) can be tested. 
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