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1. Introduction 

‘How do we acquire language as our mother tongue?’ The mechanisms of first language acquisition are 

mysterious but, there have been many discussions over the last fifty years, about the faculty of language (FL), 

which is internalized biologically in a part of the human brain (Chomsky, 2002). To elucidate on one of the 

mechanisms of language ability, we need to discuss language properties related to the brain’s ability to analyze 

linguistic data according to a specific load and to look at results of related tasks introduced from previous studies. 

The final purpose of this paper proposes a model of derivational processing of sentences considered in 

neuroscience to better understand one mechanism of children’s language ability. 

2. The relationships between brain functions and language (as phenomena) 

     ‘Does language come from inside or outside of us?’ The former relates to the brain, whereas the latter, to 

the external environment perceived as sound waves (i.e. auditory stimuli) or light waves (i.e. visual stimuli). 

Clearly there is a relationship between the brain and language. In past studies, many researchers clarified this 

relationship through the research of participants with aphasia (Mannen, 1981; Sugishita, 2004). Presently, we 

can understand not only aspects of brain anatomy but also their functions through functional magnetic resonance 

imaging (fMRI).  

This paper considers the results of experimental tasks using fMRI. The tasks, which are composed of 

Japanese active sentences (ASs) and scrambling sentences (SSs) are featured in this paper. Ohta (2013) et al. 

identify the network of the pars oprcularis and pars triangularis (L. F3op / F3t) in the left hemisphere and the 

left supramarginal gyrus (L. SMG) and propose original methods to analyze the L. F3op/F3t activation by 

scrambling sentence word orders syntactically. Though it is unclear whether the network of L. F3op / F3t and 

L. SMG directly connect to the processing of SSs from the previous study, this network may be related to both 

derivational processing of each phase as well as the phonological loop in working memory (WM) (As the 

previous study on WM, see Paulesu et al., 1993). In essence, this paper will focus on this network to explain its 

mechanism. 

When considering the priority of ASs and SSs acquisition in Japanese, children with typical language 

development (TLD) tend to acquire ASs earlier than SSs, however both types of sentences are understood and 

produced by three years of age (Iwatate, 1981; Hakuta, 1982). As for children with specific language impairment 

(SLI), previous studies shows that these children over seven years old tend to make more mistakes when they 

fill appropriate grammatical Cases such as ‘-ga’ and ‘-o’ in given blanks during sentence completion tasks 

(Fukuda et al., 2007; Murao et al., 2017). According to the mean percent correct of the stimuli sentences found 



in a recent study (Murao et al., 2017: 716-719), children with SLI are found to have more difficulty with the 

acquisition of SSs than that of ASs compared to children with TLD (e.g. ASs / SSs ; TLD: 96% / 74%; SLI: 

64.1% / 13.5%). It is noteworthy that there is a large gap of “64.1%” to “13.5%” scored among the research 

participants of children with SLI. 

3. Integration of Minimalism and Connectionism to Understand Language Ability 

As a preliminary stage, we have to clarify clinically the knowledge of children with SLI. According to 

Leonard (2014), SLI is defined as a significant deficit in language ability that cannot be attributed to hearing 

loss, low nonverbal intelligence test scores, or neurological damage. This paper speculates that functional 

damage has a greater influence than neurological damage, which indicates explicit structural disorders of the 

brain. This paper proposes the formation and function of the network of L. F3op / F3t and L. SMG in children 

with SLI are weaker than the network of those with TLD.  

For systematizing a model of derivational processing in principle, we propose the necessity of an 

integration of Minimalism and Connectionism. By integrating these two theories, we can describe the 

relationship between brain function and language processing more clearly. Children with TLD are able to process 

more sentence structures in each phase than children with SLI, and also to take less time than those with SLI. 

To process SSs properly, it will be necessary to put more focus on the former steps (i.e. ‘processed’ structures) 

compared to processing of ASs. Because of the restrictions of time and heavier burden on the brain for preserving 

the structural relationship, it is believed that children with SLI feel more difficulty to process SSs than ASs. 
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