
Attentional Inefficiency andAttentional Inefficiency andAttentional Inefficiency andAttentional Inefficiency and
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Limits ofLimits ofLimits of Limits of 
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Castro, C., Roca, J, Lopez‐Ramon, M.F.,  & Lupianez, J.



New ANTI TaskNew ANTI‐Task  30 minutes

3 attentional networks measurement3 attentional networks measurement

+ a measure of vigilance



ATTENTIONAL NETWORKSATTENTIONAL NETWORKS:

1. ORIENTING

2. EXECUTIVE CONTROL

3. ALERTING

4. VIGILANCE

Safe driving relies on the Attentional Networks g
functioning correctly.



To measure….
ATTENTIONAL NETWORKS:

ORIENTING

EXCECUTIVE CONTROL

ALERTING

VIGILANCE



1 ORIENTING1. ORIENTING

Orienting is manipulated by

presenting a cue indicating 

where in space a person should focus attention 

**                                                                   

*



2 X CU IV CO OL2. EXECUTIVE CONTROL

i.e. TASKS dealing with: CONFLICT



3 ALERTING3. ALERTING

can be considered as…

Phasic alertness            
Non‐specific activation occurs 

when a warning signal is

presented prior to the target.

+    

*



3b ?                        VIGILANCE
Alerting

ATTENTIONAL NETWORK

Tonic alertness or vigilance
Sustained activation over a period of time

Participants have to attend to a location over 
a period of time and detect infrequent targets.
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The Vigilance DecrementThe Vigilance Decrement

Grier R A Warm J S Dember G M Galinsky TGrier, R.A., Warm, J.S. Dember, G.M., Galinsky, T., 
Szalma, J.L., and Parasuraman, R.



StimuliStimuli
to manipulate  

VIGILANCE

Sustained ANTI‐TasK ?

Roca, J, Lopez‐Ramon, M.F. Castro & Lupianez…



AimsAims…

• Can be added to the ANTI‐Task a new 
measure of sustained attention?measure of sustained attention? 

C th ANTI t k b f l t l• Can the ANTI task be useful to explore 
driving behaviour?
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Preliminary results…Preliminary results…

Participants

16 participants from the 

New ANTI‐sustained.
– 6 blocks without breaks

– Infrequent trials added



ResultsResults
RT for each experimental condition

No Tone ToneNo Tone Tone

Congruent Incongruent Congruent Incongruent

Invalid 584,97 665,96 570,76 668,14 622,45

Neutral 602,22 657,46 557,24 607,6 606,13

Valid 561,46 605,16 534,64 583,95 571,30

582,88 642,86 554,21 619,89



Results  
*    significant effects

Alerting F(1 15)= 17 42 p≤ 001Alerting                              F(1,15)= 17.42,  p≤ .001
Orienting F(2,14)= 53.42,  p≤ .0001
Congruency F(1 15)= 56 36 p≤ 0001Congruency                       F(1,15)= 56.36,  p≤ .0001
Alerting X Orienting           F(1,15)= 20.22,  p≤ .0001
Orienting X Congruency F(2 14)= 14 33 p≤ 001Orienting X Congruency    F(2,14)= 14.33,  p≤ .001
Alerting X Congruency             Not significant
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Al ti O i ti d C Effects X BlocksAlerting, Orienting and Congruency Effects X Blocks



Block 1 

SDT Signal Detection Theory 

.380 Hits                            d´ =  1.87

.148 False Alarms  =10.20.148 False Alarms  10.20



Block 2

SDT Signal Detection Theory 

. 40   Hits                            d´ = 1.63

. 295 False Alarms  = 5.76. 295 False Alarms   5.76



Block 3

SDT Signal Detection Theory 

. 465 Hits                            d´ = 1.84

. 266 False Alarms  = 6.42. 266 False Alarms   6.42



Block 4

SDT Signal Detection Theory 

. 42   Hits                            d´ = 1.57

. 387 False Alarms  = 4.67. 387 False Alarms   4.67



Block 5

SDT Signal Detection Theory 

. 438 Hits                            d´ = 1.73

. 295 False Alarms  = 5.86. 295 False Alarms   5.86



Block 6

SDT Signal Detection Theory 

. 42   Hits                            d´ = 1.6

. 359 False Alarms  = 4.95. 359 False Alarms   4.95



Average
SDT Signal Detection 

Theory Measures 

.418 Hits                            d´ = 1.71

.292 False Alarms  = 
6.31



?
ROC Curve
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Hits and False Alarms
between blocks



d’ and  
sensitivity and 

decision variable criteriondecision variable criterion



Anti‐sustained task
Conclusions

Only partially replicated Callejas’ et al (2004) results:y p y p j ( )

ORIENTING X ALERTING                             Tone enhancing effect….

The effect of an Orienting Cue was larger under Alerting conditions than inThe effect of an Orienting Cue was larger under Alerting conditions than in 
those trials in which no alerting sound was presented.

CONGRUENCY X ORIENTING

Larger Congruency effect when the participant viewed a cue 

in the location opposite to that of the target.

When the asterisk appeared in the same position as the target arrowWhen the asterisk appeared in the same position as the target arrow,
it helped focus the attention.

ALERTNESS x CONGRUENCY

Alerting produces an Alerting produces an ininhihibitory effectbitory effect on the Executive Function on the Executive Function 

To enhance fast responses to sensory input in order to detect an infrequent 
t t d t th t f f i f litarget and prevent the system from focusing on feelings 

or thoughts or on further processing of the stimulus.



DiscussionDiscussion

d’ d it i d’ and criterion 

• These parameters do not vary between 
blocks…

• However the infrequent trials and theHowever, the infrequent trials…and the 
vigilance task… alter the functioning of the 
Alerting Network.Alerting Network.



To be continued...

THANK YOU FOR YOUR 
even more than “triple” ATTENTION
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