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Introduction  
Background 
  A large body of evidence suggests that the intraparietal sulcus (IPS) is a key region for processing numerical magnitude1. 
  Most work in the neurosciences of numerical processing has used numerical comparison paradigms. 
  Number lines are frequently used to represent numerical quantities within a spatial framework. 
  The brain regions that are involved in the mapping of discrete numbers onto an external reference space are currently unknown. 
  A useful behavioral paradigm for assessing the relationship between number and space is the number line estimation talk2,3. 
  In this task participants are asked to estimate the spatial position of a given number on an external number line. 
  Furthermore, this task also allows the investigation of differences and commonalities in brain regions that are involved in mapping discrete numerical and non-numerical magnitudes such as brightness onto space. 
Research Question and hypothesis 
  What are the neural correlates of mapping numerical and non-numerical magnitude onto space? 
  Are common and/or distinct brain regions involved in mapping numerical and non-numerical magnitudes onto space? 
  Hypothesis: 
 Consistent with previous findings, we expected that common as well as distinct regions within the IPS are engaged when numerical and non-numerical magnitudes are mapped onto space. 

      

Methods 
Participants:   
14 healthy, right handed adults (7 male: mean age = 24.86 (5.40); 7 female: mean age = 24.29 (2.87)) 

Stimuli and Task: 
A)  Number Line Estimation (NLE; see Figure 1A) 
B) Brightness Estimation (BE; see Figure1B) 
C) Word control task (see Figure 1C) 

 - Participants indicated the spatial position of the number, the brightness or the arrow on the reference line by clicking a trackball at the desired location 

Data acquisition:  
Whole-body MRI scanner (3T GE); TR = 2100ms; voxel size = 3.4 x 3.4 x 3.4; 4 functional runs with a total of 12 blocks (4 NLE; 4 BE; 4 Word control) 

Discussion  
  Result demonstrate that the IPS plays a critical role in mapping numerical and non-numerical magnitudes onto space. 
  The mapping of discrete numerical magnitudes onto space encompasses additional bilateral regions of the anterior IPS, above and beyond the common activation of the right hemisphere. 
  Results are consistent with findings that have reported common as well as number specific activations for processing numerical and non-numerical magnitudes4,5. 
  Moreover, the present study suggests that the involvement of the left IPS appears to be critical for processing discrete numerical magnitudes. 
  The additional involvement of the left IPS in numerical processing may reflect a process of enculturation that leads to specialization for the processing of discrete numerical magnitudes6. 
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  Conjunction analyses revealed a region within in the right IPS that was commonly activated for NLE and BE (see Figure 2, activation displayed in blue). 
  Moreover, results indicated number-specific activation in bilateral regions of the anterior IPS (see Figure 2, activation displayed in red). 

NLE	   BE	   Word	  Control	  

Reac%on	  Times	   3367ms	  	  
(SD	  =	  266ms)	  

3264ms	  	  
(SD	  =	  376ms)	  

3106ms	  	  
(SD	  =	  303ms)	  

Percent	  Absolute	  Errors	   2.43	  	  
(SD	  =	  0.71)	  

17.32	  	  
(SD	  =	  7.00)	  

0.41	  	  
(SD	  =	  0.17)	  

Behavioural Results:   ANOVA  with repeated measurements indicated a difference in median RT’s among the three tasks (F(2,13) = 5.541, p = 0.015). 
  Post-hoc t-tests of RT’s indentified a difference between the NLE  and Word control condition (t(13) = 3.661, p = 0.003).No difference was observed between        
BE and Word control and NLE and BE. 
  The ANOVA for percent absolute errors (PAE) revealed a significant difference among the conditions (F(2,13) = 70.803, p = 0.001). 
  Post-hoc t-tests of PAE indicated significant differences across all three conditions. 

Imaging Results: 

Figure 1 

Figure 2 

Numbers	  in	  the	  NLE	   Brightness	  in	  the	  BE	   Words	  in	  the	  control	  

3	   on	  

7	   in	  

11	   to	  

13	   at	  

21	   me	  

28	   we	  

33	   he	  

36	   it	  

42	   no	  

45	   so	  

56	   by	  

57	   go	  

60	   do	  

65	   am	  

74	   as	  

77	   my	  

83	   or	  

85	   ox	  

90	   if	  

98	   be	  

Stimuli used in the three different conditions  
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