
Chapter 5: Attention and performance 
 

Attention generally refers to selectivity of processing. Attention can be active and based on top-down 

processes or passive and based on bottom-up processes. It is important to distinguish between focused 

attention and divided attention. Most research on attention deals only with external, two-dimensional 

stimuli, ignoring the individual’s goals and motivational states. Attention typically refers to selectivity of 

processing, as was emphasised by William James (1890, pp. 403–4): 

Everyone knows what attention is. It is the taking possession of the mind, in clear and vivid form, of one out 

of what seem several simultaneously possible objects or trains of thought. Focalisation, concentration, of 

consciousness are of its essence. 

 

 Focused auditory attention 

 

Cherry (1953) described the cocktail party problem: how are we able to follow just one conversation when 

several people are all talking at once? Cherry found that this ability involves attending to physical 

differences such as voice intensity, and concluded that unattended auditory information receives practically 

no processing. 

 

WEBLINK: A review of the cocktail party effect 

WEBLINK: Details of the cocktail party study  

 

According to Broadbent (1958): 

 Two stimuli presented simultaneously gain access to a sensory buffer in parallel. 

 One of the inputs is allowed through a filter on the basis of its physical characteristics. The other 

input remains in the buffer for later processing. 

 The filter prevents overloading of the limited-capacity sensory processing. 

 

Treisman (1960) found with the shadowing task that the participants sometimes said a word that had been 

presented to the unattended channel. These “breakthroughs” typically occurred when the word was 

probable in the context of the attended channel. Treisman (1964) proposed that the filter attenuates the 

analysis of unattended information and that the location of the bottleneck was flexible. 

 Stimulus analysis proceeds through a hierarchy starting with analyses based on physical cues, 

moving on to words, grammar and meaning. 

 When certain stimuli are expected, their thresholds for detection are lowered. Hence unattended 

stimuli sometimes exceed the threshold of conscious awareness. 

 

Deutsch and Deutsch (1963) argued that all stimuli are fully analysed, with the most important or relevant 

stimulus determining the response. Neuropsychological studies support Treisman’s theory: 

 Coch et al. (2005) found that ERPs were larger when the target was in the attended stream than 

when it was unattended. 

 

Several factors may influence processing of the unattended (unshadowed message): 

 Experience with the shadowing task. Underwood (1974) found that a participant who was 

experienced with the shadowing task detected 67% of unshadowed digits, compared to 8% for 

naive participants. 

 Degree of similarity between the two messages. Allport et al. (1972) found that, if the two inputs 

were in different sensory modalities, they were processed more fully. 
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 Salience of the message (e.g., own name). Conway et al. (2001) found that one third of 

participants reported hearing their own name on the unattended list. This detection was inversely 

related to individual differences in working memory capacity. 

 

The meaning of a message can be processed without awareness: Li et al. (2011) found that messages 

associated with participants’ own anxieties are detected even in the unattended ear. 

 

Broadbent’s inflexible system of selective attention cannot account for the great variability in the amount of 

analysis of a non-shadowed (unattended) message. The filter may not always select information purely on 

the basis of physical features. 

 

INTERACTIVE EXERCISE: Treisman: Theory of attention 

 

The evidence is weighted most in favour of Treisman’s theory and least in favour of Deutsch and Deutsch’s 

theory. However, Broadbent had proposed that a sensory buffer temporarily holds unprocessed information. 

If we were able to quickly shift attention to the information held in this buffer, “unattended” information 

could sometimes be processed. Hence, processing of unattended information could be due to a “leaky” 

filter (as proposed by Treisman), or to attentional shifting leading to “slippage” (Broadbent’s modified 

theory). 

 

Much evidence indicates there is reduced processing of unattended stimuli – supporting Treisman’s 

account. Lavie (e.g., 2005) has argued that sometimes there is early selection and sometimes there is late 

selection. Limitations of research in this area are that it is hard to control the precise timings of auditory 

stimuli, and all three major theories are difficult to test in a definitive fashion. 

 

Initial research on focused auditory attention with the shadowing task suggested very limited processing of 

unattended stimuli. However, unattended stimuli may also receive some processing. This is especially the 

case when the unattended stimuli are dissimilar to the attended ones, or when the meaning of the message is 

salient. There has been a controversy between early- and late-selection theorists as to the location of a 

bottleneck in processing. Most evidence favours early-selection theories, with unattended stimuli only 

occasionally receiving processing due to either “leakage” or attentional “slippage”. 

 

 Focused visual attention 

 

Several theorists (e.g., Corbetta & Shulman, 2002) have argued that there are two major attentional systems 

– one is voluntary, endogenous, goal directed; the other is involuntary, exogenous, stimulus driven. Posner 

(1980) carried out research involving covert attention in which attention shifts to a given spatial location in 

the absence of eye movement. Participants responded more quickly when a valid cue preceded the target 

stimulus and more slowly when an invalid cue preceded the stimulus. When cues were valid on only a 

small fraction of trials, only peripherally presented cues affected performance. Based on these findings, 

Posner proposed two attentional systems: 

1. An endogenous system controlled by intention and expectations. 

2. An exogenous system, which automatically shifts attention to salient stimuli. 

 

WEBLINK: PEBL: A series of psychological experiments including the Attention Network Task 

 

Corbetta and Shulman (2002) similarly identified two attentional networks: 
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1. A goal-directed/top-down dorsal network consisting of a dorsal fronto-parietal network, involved 

in prediction. 

2. A stimulus-driven/bottom-up ventral network consisting a right ventral fronto-parietal network, 

with a “circuit-breaking” function of redirecting visual attention (e.g., to task-relevant stimuli). 

 

Posner and others have proposed that focused visual attention is like a spotlight. Eriksen and St James 

(1986) compared focused attention to a zoom lens – the area of focal attention can be increased or 

decreased at will. Müller et al. (2003) found targets were detected faster when the attended region was 

small. Activation in early visual areas was widespread when the attended region was large, and limited 

when the attended region was small. 

 

According to the multiple spotlights theory, visual attention can be split between two or more non-adjacent 

regions in space. Split attention saves processing resources because irrelevant intervening regions are 

unattended. Awh and Pashler (2000) found that performance was much lower for targets presented between 

cued locations than for digits presented at cued locations. 

 Morawetz et al. (2007) found two peaks of brain activation (with less activation for the region in 

between) when participants were instructed to attend to two spatially disparate locations and 

ignore the region in between. 

 

We may selectively attend to: 

 an area or region of space; 

 a given object; 

 either an area of space or an object. 

 

O’Craven et al. (1999) found that attention can be location-based. They found there was more processing of 

an irrelevant stimulus when it was shown at an attended location than at an unattended location. O’Craven 

et al.’s (1999) study presented participants with two stimuli (a face and a house), which were transparently 

overlapping at the same location. The authors used fMRI and concluded that attention was object- rather 

than location-based. 

 

Visual attention is often object-based. Grouping processes early in perception help segregate the visual 

environment into figure and ground. However, attention can also be location-based. 

 

Attention can be both location- and object-based. Egly et al. (1994) found that target detection was slower 

when the cue was in an invalid location, and when the cue was a different object from the target. Pilz et al. 

(2012) found convincing evidence of individual differences – only a small fraction of participants showed 

object-based attention. 

 

Evidence from neglect patients suggests there can be more processing of unattended visual stimuli than 

initially seems to be the case (McGlinchey-Berroth et al., 1993). Lavie (e.g., 2005) proposed a theory in 

which susceptibility to distraction is greater when the task involves low perceptual load and when there is 

high load on executive control functions: 

 Lavie (1995) found that a distractor was more effective when perceptual load was low than when 

it was high. 

 Forster and Lavie (2008) found that task-irrelevant distractors interfered with performance as 

much as task-relevant distractors. However, both kinds of distractors were ineffective when there 

was high perceptual load on the task. 
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 Schwartz et al. (2005) found that distractors produced less brain activation when there was high 

perceptual load. 

 

RESEARCH ACTIVITY: Attention-grabbing adverts: are they endogenous or exogenous? 

 

Corbetta and Shulman (2002) carried out a meta-analysis of brain-imaging studies. 

 Areas associated with the goal-directed system were: 

o posterior intraparietal sulcus 

o postcentral sulcus 

o precentral sulcus 

o superior frontal sulcus. 

 Areas associated with the stimulus-driven system were: 

o temporo-parietal junction 

o intra-parietal sulcus 

o frontal eye field 

o middle frontal gyrus. 

 There was substantial overlap in brain areas activated across studies, and activation was mainly 

present in the right hemisphere. 

 

Hahn et al. (2006) tested top-down and bottom-up processing within the same task. They found no overlap 

in the brain areas associated with the two types of processing. According to Corbetta et al. (2008), neglect 

patients typically have damage to the stimulus-driven attention system. Indovina and Macaluso (2007) 

demonstrated that the ventral network was activated by task-relevant distractors rather than by salient 

distractors. 

 

Neuroimaging evidence supports the notion of distinct dorsal and ventral systems involved in goal-directed 

and stimulus-driven attention. Evidence from neglect patients who have damage to the ventral stimulus-

driven system also supports this notion. There is also empirical support for the hypothesis that the stimulus-

driven system responds to task-relevant rather than salient distractors. Limitations of this theoretical 

approach are: 

 Little is known about how the two systems interact. 

 It is unlikely that all attentional processes can be neatly assigned to one or other of Corbetta and 

Shulman’s systems. 

 It is unclear how hormones and neurotransmitters affect attentional systems. 

 

There are two separate (but interacting) attentional systems. The first is a goal-directed or endogenous 

system that has been identified with a dorsal fronto-parietal network. The second is a stimulus-driven or 

exogenous system with a “circuit-breaking” function, identified with a ventral fronto-parietal network. It 

has been proposed that the ventral system is driven more by task-relevance than by salience. 

 

Focused visual attention has been compared to a spotlight, to a zoom lens or to multiple spotlights 

(allowing for split attention). Visual attention may be either location-based or object-based. Similarly, 

inhibition of return can be either location- or object-based. Finally, susceptibility to distraction is greater 

when the task involves a low perceptual load, and when there is a high load on executive control functions. 

 

Posner and Petersen (1990) proposed three separate abilities to be involved in controlling attention: 

1. disengagement of attention from a stimulus; 

2. shifting of attention from one stimulus to another; 
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3. engaging attention on a new stimulus. 

 

Several specific attentional problems have been found, therefore we can assume that the attentional system 

consists of various components such as disengaging, shifting and engaging of attention. 

However, we must be careful not to oversimplify a complex reality. 

 

 Disorders of visual attention 

 

Neglect is a condition in which there is a lack of awareness of stimuli presented to the side of space on the 

opposite side to the brain damage. In most patients with persistent neglect, damage is to the right 

hemisphere (inferior parietal lobe) and there is little awareness of stimuli in the left visual field. Neglect is 

not a single disorder. Patients can show neglect in two ways: 

 egocentric (subject-centred); 

 allocentric (object-centred). 

 

Neglect patients do process stimuli on the neglected side of the visual field even though they lack conscious 

awareness of those stimuli. 

 

WEBLINK: Patients with stroke 

 

Extinction involves a failure to detect a stimulus presented to the side opposite the brain damage when a 

second stimulus is presented to the same side as the brain damage. Extinction is often found in patients 

suffering from neglect. 

 

Brain damage associated with neglect is wide ranging, suggesting the attentional problems of neglect 

patients depend on brain networks rather than simply on specific brain areas (Corbetta & Shulman, 2011; 

Bartolomeo et al., 2012). 

 

Viggiano et al. (2012) presented pictures of animals and artefacts (e.g., alarm clock, camera) to the left 

visual field of neglect patients. The patients showed evidence of processing the artefacts but not the 

animals, perhaps because artefacts trigger information about how to interact with them. Marshall and 

Halligan (1988) conducted a fascinating study in which participants with neglect claimed not to see flames 

coming from the left side of a pictured house, but still chose not to live there! 

 

Corbetta and Shulman (2011) discussed neglect in the context of their two-system account of visual 

attention. In essence, the bottom-up ventral attention network is typically damaged. However, this damage 

also impairs the functioning of the goal-directed dorsal attention network even though it is not itself 

damaged. 

 

De Haan et al. (2012) put forward a theory of extinction based on two major assumptions: 

1. “Extinction is a consequence of biased competition for attention between the ipsilesional [right-

field] and contralesional [left-field] target stimuli” (p. 1048). 

2. Extinction patients have much reduced attentional capacity so it is often the case that only one 

target [the right-field one] can be detected. 

 

Duncan et al. (1999) found neglect patients showed equal recall for target letters on either side of visual 

space that were defined by colour. 
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Thimm et al. (2009) found that, after an alertness training course, neglect patients showed improved 

alertness and reduced neglect. 

 

Neglect and extinction patients can process unattended visual stimuli to some extent, providing evidence 

about the range of preattentive processing. Neglect patients have several impairments of exogenous 

orienting, but milder impairments of endogenous orienting. Prism adaptation may be useful as a form of 

treatment for neglect. However, the symptoms and regions of brain damage vary considerably across 

patients, making it difficult to produce a general theoretical account. Patients may also have problems with 

attentional control on the “good” side of their visual field. 

 

The study of neglect and extinction patients has produced important insights into attentional processing. 

For example, such patients can process unattended stimuli to some extent and make use of visual and 

semantic grouping. Although there is still controversy over the specific brain areas damaged in neglect, 

evidence suggests that the impairment affects exogenous attentional orienting more than endogenous 

orienting. 

 

 Visual search 

 

Visual search tasks involve finding a specified target within a visual display as rapidly as possible. 

Feature integration theory was proposed by Treisman (e.g., 1998). Assumptions include: 

 an initial, rapid parallel process in which features of objects are processed together; 

 a slow serial process that combines features to form objects; 

 focused attention provides the “glue” informing unitary objects; 

 feature combination is influenced by stored knowledge; 

 in the absence of focused attention or knowledge, features are combined randomly into “illusory 

conjunctions”. 

 

Treisman and Gelade (1980) found that set size had an effect on detection speed only when the target was 

defined by a conjunction of features, thus requiring focused attention. Duncan and Humphreys (1989, 

1992) argued that the Treisman approach was limited. They claimed visual search times depend on 

similarity between target and non-targets, and also on similarity among non-targets. 

 

WEBLINK: Download software that allows you to run your own visual search experiment! 

 

Rosenholtz et al. (2012b) argued that performance on visual search tasks is determined mainly by the 

information contained in (or omitted from) perceptual representations of the visual field. More specifically, 

visual search is relatively easy when the information in peripheral vision is sufficient to direct attention to 

the target but hard when such information is insufficient. These authors proposed the texture tiling model of 

visual search. 

 

In most of the research discussed so far, the target was equally likely to appear anywhere within the visual 

display and so search was essentially random. This is very different from the real world, where search is 

likely to be selective. This led Wolfe et al. (2011) to put forward the dual-path model. This model assumes 

a limited capacity selective pathway and a non-selective pathway that can detect the gist of visual scenes. 

 

Several factors influencing the visual search process have been identified. Parallel processing is used on 

most visual search tasks other than those that are very complicated. 

There are three main limitations: 

http://dx.doi.org/10.1016/0010-0285%2880%2990005-5
http://dx.doi.org/10.1037/0033-295X.96.3.433
http://dx.doi.org/10.1037/0096-1523.18.2.578
http://cognitrn.psych.indiana.edu/CogsciSoftware/VisualSearch/index.html


 In the real world, stimuli are diverse and defined by many feature conjunctions. 

 In real-life situations, targets are very rare. 

 Most research has been based on reaction-time measures; however, there are many ways of 

interpreting these data. 

 

Vo and Wolfe (2012) show we can use our general knowledge of scenes to facilitate visual search. 

Hollingworth (2012) wondered whether specific knowledge of scenes would also enhance visual search. 

More evidence that learning where targets are likely to be found often plays a major role in visual search 

was reported by Chukoskie et al. (2013). 

 

According to feature integration theory, visual search often involves rapid parallel processing of features 

followed by a slower serial process in which features are combined to form objects. The original theory 

was oversimplified, and did not take account of the similarity between the target and non-target stimuli or 

the similarity among non-targets. Guided search theory involved a development of some of the ideas within 

feature integration theory, and the assumption that visual search is either entirely parallel or entirely serial 

was abandoned. According to the decision integration hypothesis, visual search involves decision making 

based on the discriminability between target and distractor stimuli. Finally, on any given visual search task, 

a mixture of serial and parallel processes may be used, with parallel processing being used on most simple 

tasks. 

 

 Cross-modal effects 

 

In the real world we often need to coordinate information from two or more sense modalities at the same 

time (cross-modal attention). What happens when there is a conflict between simultaneous visual and 

auditory stimuli? Ventriloquists speak without moving their lips while manipulating the mouth movements 

of a dummy. Certain conditions need to be satisfied for the ventriloquist illusion to occur (Recanzone & 

Sutter, 2008): 

 Visual and auditory stimuli must occur close together in time. 

 The sound must match expectations raised by the visual stimulus. 

 The sources of both stimuli should be close together in space. 

 

Further evidence of visual dominance is available in the Colavita effect (Colavita, 1974). Participants are 

presented with a random sequence of stimuli and press one key for visual stimuli and another for auditory 

stimuli. Occasionally, auditory and visual stimuli are presented simultaneously and participants press both 

keys. On these trials, participants nearly always respond to the visual stimulus but sometimes fail to 

respond to the simultaneous auditory one (Spence et al., 2011). 

 

The modality appropriateness and precision hypothesis explains the ventriloquism effect (Welch & Warren, 

1980). The auditory modality is typically more precise than the visual modality at discriminating temporal 

relations. As a result, judgements about the temporal onset of visual stimuli might be biased by 

asynchronous auditory stimuli presented very shortly beforehand or afterwards. Chen and Vroomen (2013) 

called this predicted effect temporal ventriloquism. 

 

 Divided attention: dual-task performance 

 

How successful we are at multitasking depends on the tasks in question. Ophir et al. (2009) concluded that 

those attending to several media simultaneously develop breadth-based cognitive control. Alzahabi and 

Becker (2013) found that the high multitaskers showed more efficient task switching than low multitaskers. 



Treisman and Davies (1973) found two monitoring tasks interfered more if stimuli were in the same 

modality. McLeod (1977) found response similarity was important. However, it is often hard to measure 

similarity: 

 “Practice makes perfect” is especially applicable to dual-task performance. 

 Spelke et al. (1976) found that practice can produce dramatic improvements in people’s ability to 

perform two tasks together. 

 However, it is difficult to interpret their findings because they focus on accuracy measures, which 

can be less sensitive than speed measures. Also, participants could have alternated attention 

between tasks. 

 

Multitasking can be using serial or parallel processing. People instructed to use parallel processing 

performed much worse than those using serial processing. However, most participants receiving no specific 

instructions tended to favour parallel processing (Lehle and Hübner, 2009). 

 

Wickens (1984, 2008) developed the multiple-resource theory based on four dimensions: 

1. Processing stages: There are successive stages of perception, cognition (e.g., working memory) 

and responding. 

2. Processing codes: Perception, cognition and responding can all use spatial and/or verbal codes. 

3. Modalities: Perception can involve visual and/or auditory resources. 

4. Response type: Responding may be manual or vocal. 

 

There is much support for this. For example, there is more interference when two tasks share the same 

modality or type of response. Baddeley (1986, 2001) favoured an approach based on a synthesis of central 

capacity and multiple-resource notions. He proposed a hierarchical structure with the central executive at 

the top and specific mechanisms operating relatively independently below. 

 

Salvucci and Taatgen (2008, 2011) put forward a theory of threaded cognition, according to which streams 

of thought can be represented as threads of processing. Multiple threads can be active at the same time, 

provided there is no overlap in the cognitive resources needed by these threads. People switch flexibly 

between tasks to maximise performance (Janssen and Brumby, 2010). 

 

Just et al. (2001) found evidence for underadditivity in a dual-task condition. That is, brain activation in the 

dual-task condition was less than the sum of activations in the two tasks singly. This suggests that 

distributing a limited central capacity across two tasks means the amount of resource received by each task 

is reduced when compared to the single-task condition. 

 

Theorists such as Collette et al. (2005) have argued that dual-task performance involves executive 

functioning. However, activation in the prefrontal cortex is no greater in dual-task than single-task 

conditions. Johnson and Zatorre (2006) found that divided attention was associated with activation of the 

dorsolateral prefrontal cortex, a brain area involved in executive processes. Johnson et al. (2007) applied 

TMS to the dorsolateral prefrontal cortex and found participants were impaired in their ability to divide 

attention between two tasks. Cognitive neuroscience has demonstrated that there are differences between 

processing two tasks at the same time and processing them singly. There may be two reasons for 

interference effects in dual-task situations: 

 a ceiling on processing resources; 

 additional processing demands (e.g., executive function). 
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Limitations of the cognitive neuroscience approach are that it is not clear why prefrontal areas are 

sometimes important or unimportant. Also, it is difficult to identify specific processes responsible for 

activation in a given pair of tasks. 

 

Dual-task performance depends on many factors, including task similarity, practice and task difficulty. 

According to central capacity theory, the extent to which two tasks can be performed together depends on 

the demands that each task makes on the limited resources of a central processor. There is support for this 

theory, some of it based on neuroimaging studies. However, the notion of a multi-purpose central processor 

remains controversial, and dual-task performance depends in part on factors (e.g., response selection; extra 

allocation of resources to difficult tasks) not emphasised within central capacity theory. According to 

multiple-resource theories, the extent to which two tasks can be performed together depends on whether or 

not these tasks require the same specific processing resources. Our ability to perform two tasks at the same 

time may also be limited by constraints in rapidly engaging attention twice. 

 

 Automatic processing 

 

A key phenomenon in studies of divided attention is the dramatic improvement that occurs with practice. 

The most common explanation is that tasks become automatic. Shiffrin and Schneider (1977) argued for a 

theoretical distinction between controlled and automatic processes: 

 Controlled processes are of limited capacity, require attention and can be used flexibly. 

 Automatic processes have no capacity limitation, do not require attention and are hard to modify 

once learned. 

 

Shiffrin and Schneider found automatic processes develop through practice. The greatest problem with 

automatic processes is their inflexibility, which disrupts performance when circumstances change. 

 

Automatic processes function rapidly and in parallel, but suffer from inflexibility. Controlled processed are 

flexible but operate slowly and in a serial fashion. 

 

The traditional approach assumes that any given process is controlled or automatic. Automatic processes 

operate in parallel and should place no demands on attentional capacity. However, in Shiffrin and 

Schneider’s (1977) findings, decision speed was related to the number of items in the memory set/visual 

display when automatic processes were used. The Stroop effect seems to involve automatic processing of 

colour words and is traditionally thought not to involve attentional processes. However, Kahneman and 

Chajczyk (1983) found evidence for the contrary. 

 

CASE STUDY: Automatic processing, attention and the emotional Stroop effect 

 

Moors and de Houwer (2006) argued that we should define “automaticity” in terms of various features 

distinguishing it from non-automaticity. For example, it is: 

 goal-unrelated 

 unconscious 

 efficient 

 fast. 

 

They argued that these four features are not always found together, and that the features were gradual rather 

than all-or-none. As a result, most processes involve some blend of automaticity and non-automaticity. 
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Increasing automaticity is usually associated with faster responses. No single brain area is uniquely 

associated with attention; however, automatic processes should be associated with reduced activation in 

prefrontal cortex. Jansma et al. (2001) found automatic processing was associated with reduced usage of 

working memory, accompanied by decreased activation in dorsolateral prefrontal cortex, superior frontal 

cortex and frontopolar area. 

 

It is entirely possible that dual tasks reported as being performed with no interference may actually have 

suffered interference that went unnoticed because of insensitivity of measurement. Probably the most 

sensitive way of detecting interference is the psychological refractory period (PRP) effect. This effect is 

explained by a bottleneck in the processing system, which makes it impossible to make two decisions about 

different stimuli at the same time – even with practice. Schumacher et al. (2001) seemed to destroy the 

notion that detailed analysis of dual-task performance will always reveal interference. However, one task 

used was so simple that it did not require central processing. There is much evidence suggesting the left 

posterior lateral prefrontal cortex plays an important role in response selection (Filmer et al., 2013). 

 

INTERACTIVE EXERCISE: Definitions of attention 

 

Shiffrin and Schneider (1977) distinguished between controlled processes of limited capacity and automatic 

processes having no capacity limitations. They also proposed that automatic processes evolve through years 

of practice. However, this distinction was perhaps too rigid and an alternative proposal by Moors and de 

Houwer (2006) is that processes should be defined in relative terms of automaticity features instead. 

Cognitive neuroscience demonstrates that automaticity is associated with reduced prefrontal activation, 

which supports the view that these processes are unconscious. 

 

Even with extensive practice, the psychological refractory period effect cannot be eliminated because of a 

bottleneck in the processing system. In some instances, it is possible for two tasks to be performed 

simultaneously without interference, but this takes extensive practice and a direct relationship between 

stimulus and response. 
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