Attention – Top Down Control

	Task Name
	Description
	Cognitive Construct Validity
	Neural Construct Validity
	Reliability
	Psychometric Characteristics
	Animal Model
	Stage of Research

	Guided Search
	This is a type of visual search in which top-down information about relevant features is used to guide attention to likely targets (i.e., those that contain features that are present in the target).  The number of items that contain vs. do not contain the relevant features is varied, and reaction time methods are used to determine whether subjects can limit their search to the items containing the relevant features.  For example, a typical experiment would contain two conditions, and the target in both conditions would be a red item.  The number of items in each stimulus array would be 6, 12, or 18.  Subjects respond when they find the target (e.g., a red item of a particular shape).  In one condition, half of the items in each array are red; in the other condition, 3 of the items in each array are red (regardless of the total number of items).  If subjects can restrict attention to the red items, then their reaction times should be constant as the total number of items increases when each array contains 3 red items.  This requires the use of a top-down signal, presumably from prefrontal cortex, that controls the operation of posterior attentional selection mechanisms to limit search to the red items.  The condition in which half of the items are red is used to detect differences in overall search rate.

MANUSCRIPTS ON THE WEBSITE:

Egeth, H. E., Virzi, R. A., & Garbart, H. (1984). Searching for conjunctively defined targets. J Exp Psychol Hum Percept Perform, 10(1), 32-39.

Gold, J. M., Fuller, R. L., Robinson, B. M., Braun, E. L., & Luck, S. J. (2007). Impaired top-down control of visual search in schizophrenia. Schizophr Res, 94(1-3), 148-155.


	Many RT studies show that attention can be limited on the basis of top-down information to task-relevant items, and others show that bottom-up sensory signals compete with top-down control signals for control over attention.




(Egeth et al., 1984; Folk et al., 1992; Wolfe et al., 1989) ADDIN EN.CITE " .
	Single-unit studies show that top-down control may be implemented by means of working memory representations of the target (a target "template") that are active in visual cortex and PFC.  When top-down control is necessary to find a target, PFC appears to detect the target first.  When bottom-up signals are used, posterior parietal cortex appears to detect the target first.  Neuroimaging studies also show that changes in top-down control of search are accompanied by PFC activation.




(Buschman & Miller, 2007; Chelazzi et al., 2001) ADDIN EN.CITE " .
	Not Known
	Wolfe et al. (1989) show that the spontaneous use of top-down control in visual search develops over the course of a session (in college students).  However, practice effects have not been documented when the top-down control is explicit in the task (Wolfe et al., 1989).


	Visual search tasks involving top-down control have been used in monkeys.  They are not quite the same as those used in humans, but it should be possible to use similar tasks across species 


(Buschman & Miller, 2007; Chelazzi et al., 2001) ADDIN EN.CITE " .

 
	There is evidence that this specific task elicits deficits in schizophrenia.

(Gold, Fuller, Robinson, Braun, & Luck, 2007)


	Attention Networks Task
	A fixation cross is visible in the centre of the screen during the whole experiment. Cue stimuli appear above or below the fixation cross (spatial cue), above and below the centre (double cue), in the centre (centre cue), or are not displayed (no cue). Spatial cues always validly display the upcoming target’s location. Target stimuli consist of five horizontally arranged arrows or lines presented above or below the centre. By left or right button press, subjects have to indicate the direction of the central arrow irrespective of flanking conditions. Flankers are either lines (neutral target condition) or arrows pointing to the same (congruent target condition) or to the opposite direction (incongruent target condition).   Each trial consists of a variable fixation period (400-1600ms), cue presentation (100ms), an invariant fixation period (400ms), and presentation of the target (maximum duration 1700ms) followed by a variable fixation period immediately after response. The duration of each trial sums up to 4000ms. After a training block of 24 trials with full feedback subjects have to perform three experimental blocks with a total of 288 trials in a pseudo-randomized order without feedback. Subjects are instructed to maintain focusing on the fixation cross throughout the experiment and to respond as fast and as accurately as possible.  Attention network effects are calculated as reaction time (RT) differences of the following task conditions: alerting = RT targets (no previous cue) – RT targets (previous double cue); orienting = RT targets (previous centre cue) – RT targets (previous spatial cue); conflict = RT incongruent targets – RT congruent targets. Ratios for attention network effects are calculated as effect/ mean RT.

MANUSCRIPTS ON THE WEBSITE:

Fan, J., McCandliss, B. D., Sommer, T., Raz, A., & Posner, M. I. (2002). Testing the efficiency and independence of attentional networks. J Cogn Neurosci, 14(3), 340-347.

Wang, K., Fan, J., Dong, Y., Wang, C. Q., Lee, T. M., & Posner, M. I. (2005). Selective impairment of attentional networks of orienting and executive control in schizophrenia. Schizophr Res, 78(2-3), 235-241.


	The experimental task was designed by Posner and Petersen (Posner & Petersen, 1990), and was used and described by Fan and co-workers (Fan et al., 2002).  

The Attention Network Test (ANT) is a new paradigm designed to examine attention network efficiencies of alerting, orienting of attention, and executive control (Fan et al., 2002) according to the concept of an integrative selective attention system introduced by Posner and Petersen (Posner & Petersen, 1990). In particular, the assessment of executive functions in healthy probands seems to reveal robust conflict effects on a behavioral level in terms of reaction time (RT) delay (Fan et al., 2002).

(Posner & Petersen, 1990)
(Fan et al., 2002)

	In functional magnetic resonance imaging (fMRI) experiments activations of anterior cingulate cortex (ACC) have been demonstrated during conflict suggesting exertion of executive control 


(Fan et al., 2003a; Fan et al., 2005) ADDIN EN.CITE .

Moreover, the conflict effect of ANT seems to be heritable to some extend (Fan, Wu, Fossella, & Posner, 2001) and polymorphisms in dopamine receptor 4 and monoamine oxidase A genes were found to be related to differential behavioral conflict response 


(Fossella et al., 2002) ADDIN EN.CITE  as well as differential ACC conflict response in an fMRI study (Fan, Fossella, Sommer, Wu, & Posner, 2003). Recently, selective impairment of ANT conflict processing in schizophrenia has been reported (Wang et al., 2005).

(Fan et al., 2005)



(Fan, Flombaum et al., 2003) ADDIN EN.CITE 



(Fossella et al., 2002) ADDIN EN.CITE 
(Fan, Fossella et al., 2003)
(Wang et al., 2005)

	(Fan et al., 2002)
Fan et al., 2002:  Test-retest between two sessions on the same day: Correlations of 0.52 to 0.87.
	Fan et al., 2002.
	Unknown
	There is evidence that this specific task elicits deficits in schizophrenia.

(Wang et al., 2005)
Data already exists on psychometric characteristics of this task, such as test-retest reliability, practice effects, ceiling/floor effects.

We need to study whether or not performance on this task changes in response to psychological or pharmacological intervention.

	Attention Capture Task
	Attention Capture Task.  In this task (which has many variants), subjects are searching for a target, and other salient but task-irrelevant stimuli appear on a subset of trials.  If attention is captured by these irrelevant stimuli, responses to the targets become slower or less accurate.

(Hickey, McDonald, & Theeuwes, 2006)
(Yantis & Jonides, 1990)
(Bacon & Egeth, 1994)
(Folk, Remington, & Johnston, 1992)
(Theeuwes, 1994)
MANUSCRIPTS ON THE WEBSITE:

Folk, C. L., Remington, R. W., & Johnston, J. C. (1992). Involuntary covert orienting is contingent on attentional control settings. J Exp Psychol Hum Percept Perform, 18(4), 1030-1044.

Hickey, C., McDonald, J. J., & Theeuwes, J. (2006). Electrophysiological evidence of the capture of visual attention. J Cogn Neurosci, 18(4), 604-613.

	Many studies show that capture by irrelevant stimuli reflects a failure of selectivity.  In addition, adding an executive load increases the degree of capture.

(Folk et al., 1992)
(Lavie, Hirst, de Fockert, & Viding, 2004)

	(Hickey, McDonald, & Theeuwes, 2006)

	Unknown
	Unknown
	Unknown
	This specific task needs to be studied in individuals with schizophrenia.

We need to assess psychometric characteristics such as test-retest reliability, practice effects, and ceiling/floor effects for this task.

We need to study whether or not performance on this task changes in response to psychological or pharmacological intervention.

	Posner Spatial Cueing 
	Spatial cueing Posner (Posner, 1980) coupled with long delays that encourage maintenance of a spatial set and difficult identification tasks targeting specific perceptual processes (contrast, motion, objects)(see 


(Sapir, d'Avossa, McAvoy, Shulman, & Corbetta, 2005; Sylvester, Shulman, Jack, & Corbetta, 2007) ADDIN EN.CITE . Another possibility would be for indexing shifts of attention more than spatial selection is the task by Yantis et al 2002 (Yantis et al., 2002) that can be adapted for endogenous or stimulus-driven shifts.

(Posner, 1980)
(Sapir et al., 2005)
(Sylvester et al., 2007)
(Yantis et al., 2002)
MANUSCRIPTS ON THE WEBSITE:

Gouzoulis-Mayfrank, E., Balke, M., Hajsamou, S., Ruhrmann, S., Schultze-Lutter, F., Daumann, J., et al. (2007). Orienting of attention in unmedicated patients with schizophrenia, prodromal subjects and healthy relatives. Schizophr Res, 97(1-3), 35-42.

Yantis, S., Schwarzbach, J., Serences, J. T., Carlson, R. L., Steinmetz, M. A., Pekar, J. J., et al. (2002). Transient neural activity in human parietal cortex during spatial attention shifts. Nat Neurosci, 5(10), 995-1002.


	(Posner, 1980)
(Sapir et al., 2005)
(Sylvester et al., 2007)
(Yantis et al., 2002)

	(Posner, 1980)
(Sapir et al., 2005)
(Sylvester et al., 2007)
(Yantis et al., 2002)

	Unknown
	Unknown
	Unknown
	This specific task needs to be studied in individuals with schizophrenia.

SEE:

(Gouzoulis-Mayfrank et al., 2007)
(Luck et al., 2006)
(Liotti, Dazzi, & Umilta, 1993)
(Carter, Robertson, Chaderjian, Celaya, & Nordahl, 1992)
We need to assess psychometric characteristics such as test-retest reliability, practice effects, and ceiling/floor effects for this task.

We need to study whether or not performance on this task changes in response to psychological or pharmacological intervention.

	McGaughy & Sarter Sustained Attention Task
	This is a sustained-attention signal-detection task performed under standard and distracting conditions. For each trial, participants indicate the presence or absence of a small, variable-duration stimulus presented under either standard (constant lighting) or distracting (flashing houselight for rats, flashing computer screen for humans) conditions, with rewards for correct performance.  The distracting condition is meant to tax top-down control of attention. 




(McGaughy, Kaiser, & Sarter, 1996; McGaughy & Sarter, 1995b; Sarter et al., 1996) ADDIN EN.CITE 
MANUSCRIPTS ON THE WEBSITE:

Demeter, E., Sarter, M., & Lustig, C. (in submission). Rats and Humans Paying Attention: Cross-Species Task Development for Translational Research on the Neurobiology of Challenges to Attention.

Martinez, V., & Sarter, M. (2007). Detection of the Moderately Beneficial Cognitive Effects of Low-Dose Treatment with Haloperidol or Clozapine in an Animal Model of the Attentional Impairments of Schizophrenia. Neuropsychopharmacology.


	The rodent version of this task was designed to incorporate variables thought to increase

the overall cognitive load of the task, such as competing response rules, variable signal duration and variable intertrial intervals (ITI), as conceptualized by Parasuraman and colleagues




(Parasuraman & Davies, 1976; Parasuraman & Mouloua, 1987; Parasuraman, Warm, & Dember, 1987) ADDIN EN.CITE . The original design and validation of this task in animals 


(Bushnell, 1999; McGaughy & Sarter, 1995a) ADDIN EN.CITE  focused on the demonstration of construct validity in keeping with

Parasuraman’s framework. These validation studies included the characterization of the effects of signal intensity, signal duration,

event rate, and distractors 




(Bushnell, 1999; Echevarria et al., 2005; Newman & McGaughy, 2008) ADDIN EN.CITE .


	This task has been extensively used in

rodent research to determine the role of the cholinergic system in sustained attention 




(Kozak et al., 2007; McGaughy et al., 1996; Sarter, Hasselmo, Bruno, & Givens, 2005) ADDIN EN.CITE . 

	for humans: reliability assessment not yet available  for rats: daily testing indicates extremely stable performance over time.
	practice effects are excluded as participants are trained to criterion;   ceiling effects: detection rates for long signals reaches ceiling
	The human version of this task was designed to be explicitly parallel to the rodent version (Demeter et al., in submission).


	This specific task needs to be studied in individuals with schizophrenia.

Data already exists on psychometric characteristics of this task in RATS, such as test-retest reliability, practice effects, ceiling/floor effects.

There is evidence that performance on this task can improve in response to psychological or pharmacological interventions in RATS
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