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Problem outline

Grammar Arithmetic?

e.g., Chow et al., 2021; Kleemans et al., 2018; 
Viesel-Nordmeyer et al., 2019; 2021; Wimmer et al., 2024

Relation between (impaired) processing
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ALE
Meta-Analysis

e.g., Eickhoff et al., 2012
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Results: Overlap between grammar and arithmetic processing

1. Left Supplementary Motor Area
   (BA6)

3. Left Insula (BA13)

2. Left Dorsal Inferior 
Frontal Gyrus  (BA9) 

Notes. Conjunction analysis of arithmetic and grammar processing including 21 studies 
(Arithmetic: N = 13; Grammar: N = 8);
Voxel-level FWE of 0.05, 1000 Permutations, and 200mm3 volume5
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Discussion – Overlap grammar and arithmetic  

→ Multiple demand network (e.g., review: Fedorentko et al., 2024)

→ Executive demand (e.g., meta-analysis: Nee et al., 2012) 

→“hierarchical dependencies, regardless of modality and use”        
(e.g., Fadiga et al., 2009)

→ “grammar network” (Sakai et al., 2005)
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+ evidence of domain separate mechanisms of arithmetic and grammar processing



Future Studies/Limitations  

→ studies on separate age groups 

→ contrasting
  grammar processing
 arithmetic  processing
  working memory processing

→ visual and auditive testing
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Results: Grammar processing vs. Arithmetic processing

3. Left Superior Temporal Gyrus
   (BA22)

1. Left Inferior Frontal Gyrus  
(BA44,BA45)

2. Left Middle/Superior Temporal Gyrus  
(BA22,BA21)

4. Left Inferior Frontal Gyrus  (BA47)



4. Left Middle Frontal Gyrus
   (BA6)

3. Left Dorsal Inferior 
    Frontal Gyrus/
    Precentral Gyrus
    (BA6; BA9)

1. Right IPS (BA7; BA40)

Results: Arithmetic processing vs. Grammar processing

2. Left IPS (BA7; BA31)

7. Left IPS (BA6; BA40)

5. Left Insula (BA13)

6. Left Supplementary 
   Motor Area (BA6)
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