Table of contents

1. INtrodUucCtion ... 1
1.1 Models of executive functions ... 2
1.1.1 Multicomponent model of working memory..........ccccceeveeieiiiieiiiicieeeee, 2
1.1.2 Model of attentional control ... 4
1.1.3  Guided activation theory ... 7
1.2 The task-switching paradigm: development and theories ..................... 8
1.2.1 The first Task-Switching experiments ...........cccccooiiiiiiiiii, 8
1.2.2 Renewing the Task-Switching paradigm ............cccovvvviiiiiiiiiiiiiiiniiiieenne. 9
1.2.3  Task SetInertia......oooooiiiiiiiii e 10
1.2.4  Task set reconfiguration & the alternating runs paradigm.................... 11
1.2.5  The cueing paradigm .........ccoouuiiiiiiiiii e e 13
1.2.6 Backward inhibition ... 15
1.2.7  The “failure-to-engage hypothesis” ............cccccuuiiiiiiiiiiiiiiiiis 16
1.2.8  Task switching and cue switChing ............cccooeiiiiiiiiii e, 18
1.2.9  SUMMAIY ..ottt e e e e e e e e e e 19
1.3  Neural foundation of executive functions.......................cccooooeiii . 21
1.3.1 Patient studies on frontal lobe functions.............cccccii 21
1.3.2  Task switching & functional MRI ... 25
1.4 The electrophysiological approach ....................cccooiiiiiiiiiiii e, 28
1.4.1 Event-related PotentialS ..., 28
1.4.2 ERP correlates of task sWitChing...........cccvviiii 31
1.5 Aimofthe presentstudy ............coommmiiiiiiii 36
2 EXPeriments ..o 39
21 Experiment 1: ERP correlates of task-switching costs......................... 39
211 Method ... 39
21,2 RESUIS ettt ettt ettt ettt e e eeeeenees 43
213 [T U 11 o] o PP 52
2.2 Experiment 2: Task preparation in task switching................................. 56
2.21 MeEthod ... 57



222 RESUIS .o e e e 59

223 DISCUSSION ...ttt 67

2.3 Experiment 3: Cue switching vs. task switchingl.................................. 70
2.31 MELNOA ... 72
23.2 RESUIS ... 74
233 [ U 11 o] o PP 81

2.4 Experiment 4: Cue switching vs. task switchingll................................. 84
241 1Y 1= o T ISR 84
242 RESUIS .. e 85
243 [T U 71 o o [P 92

2.5 Experiment 5: Task-switching costs and response selection............... 94
2.5.1 MELNOA ... 96
252 RESUIS .. 98

P2 TR T B 11 Tor U1 T o 107

3 General diSCUSSION ...............coooiiiiiiiicceeeeee e 111
4 ReferenCes ..., 120

List of Figures

Figure 1: Baddeley & Hitch’s model of working memory .............cccceeeevuueeeeeeeeeenennnnn, 3
Figure 2: Norman & Shallice's (1986) model of attentional control . ........................... 6
Figure 3: Experimental design of Rogers & Monsell (1995) ..........cooovveeiieeeeeeninn. 12
Figure 4: The frontal lobe and its key Structures ..............cccceeeeeveeeeveveeeeeiiiiiieeeeeeaa 24
Figure 5: Extended 10/20 System (Jaspers, 1988) ..........oooveeeeeeeeiiiieeiiiiieeeeeeeeeea, 29
Figure 6: Schematic representation of the ERP ...............ccueeeeeeeeiiieeiiieieeeeeeaeeeena, 30
Figure 7: Procedure of EXPEriMENt T .......coooo oo 41
Figure 8: RT task-switching costs depending on CTl and Response ....................... 44
Figure 9: Accuracy task-switching costs depending on Congruency ........................ 44
Figure 10: Grand-average cue-related ERPs for CTI 1000 ms .............vvvvveeeeeeeennnn. 46
Figure 11: Difference maps of the cue-related P3 ............c.ccccoeeeeeeieeeeiiciieeeeaaeee, 46



