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Introduction

A. A common speculation that has come about with the information age is that constant exposure to a multitude of electronic gadgetry has improved individual’s ability to multitask. Others believe that younger generations growing up in this environment could possess this improved ability. 

B. The current chapter discusses three aspects of individual differences in attention:

a. How differences are created through training and experience

b. Differences between people unrelated to practice – innate abilities

c. Biological age

Attention as a Skill - Performance differences between novices and experts could result from:

C. Single-task skill level and Automaticity

a. Continued practice in dual task results in improved performance ( could result from an improvement in single-task skills

b. Practice that reduces single task resource demands will free resources to be allocated to a secondary task.

c. Does not reflect acquisition of time-sharing skill, but rather a reduction in single-task source demands ( can be achieved through single-task practice. 

d. Explains automatic processing of familiar perceptual stimuli (letters) and performance of habitual motor tasks (tying your shoe). ( Called motor program. 
D. Task-specific time sharing skills – contrast to automaticity

a. Single-task automaticity develops best when full resources are allocated to learning the components

b. If single task automaticity were the only element in divided attention then single-task practice would be the most efficient way of improving time-sharing performance.

c. Park-task training is often no better than whole-task training on a dual-task combination although whole-task situations can hinder automaticity.( Learned time-sharing revealed. 

d. Time-sharing facilitated by development of visual scanning in multi-tasking. 

e. Wickens, McCarley (2007) – superior performers in a multitask flight simulation had scanning strategies that were similar to an expected value model (SEEV, calibrated mental model).

f. Pollatsek et al. (2006) – trained novices ( resulting in better dual task performance. 

g. Task switching and interruption ( Dodhia and Dismukes (2003) – resuming a task after interruption easiest when

i. Delay between interruption and suspension of ongoing task, allowing placement of reminders of where to return

ii. Salient reminder in interrupting task to facilitate the return to the ongoing task. 

h. Training specific resource-allocation strategies -( attentional flexibility

i. Gopher and Brickner (1980) ( training that emphasizes attentional control results in better transfer and benefits performance. 

ii. Can offset some of deficits in time-sharing that comes with age.

iii. Schneider and Fisk (1982) ( subjects can time share automatic and resource-demanding letter-detection tasks perfectly if instructed to take attention away from automatic task. Performance was only seen in subjects who were explicitly trained ( Resource allocation could be trained and lead to efficient multitasking. 

iv. Damos and Wilkens (1980) ( practiced subjects engage in more parallel processing rather than switching ( possible that more proficient time sharing involved knowing that parallel processing is more efficient or that the size of the resource pool increases.

v. Evidence for training in attention scanning across different task types suggests that dual-task proficiency may be general in nature and developing the skill could transfer. 

1. Damos and Wickens (1980) ( positive transfer from dual-axis tracking to dual-digit processing and vice versa.

2. Kramer, Larish and Strayer (1995) ( variable priority training on one dual-task combo led to transfer on a very different dual-task combo. 

vi. Time sharing skills lie in learning resource allocation and strategies for dual-task pairs. ( Other differences across tasks are probably more attributable to individual differences. 

Attention as ability

E. Ability defined as innate and permanent characteristic. 

F. Important because of their potential role in selection of workers for complex tasks (piloting a plane).

G. Attentional components

a. Studies showing measures of auditory attention-switching speed derived from the dichotic listening task could be used to predict success rates of student pilots. 

b. Hunt, Pellegrino and Yee (1989) ( switching between dual tasks and within components of a single task ( appears to be an ability to coordinate information from several sources independent from the ability to process information from any one source. 

c. North and Gopher (1976) ( individual differences in dual tasking independent from single-task performance. 

d. Parallel vs. Serial Processing ( distinguishes two classes of people.

i. Not always the case that parallel processors show better dual task performance

ii. Sometimes doing two tasks sequentially results in better performance than trying to time-share.

H. Time-sharing ability

a. Alternative to measuring attention components underlying dual task performance ( directly assess individual differences in dual-task decrements and their stability across people. 

b. Must be careful when making conclusions ( automaticity on one or more of the component tasks may explain smaller dual task decrements and not time-sharing ability.

c. Studies have tried to look at differences in resource demand by component task from differences in resources available for performance of dual-tasks ( If some have more resources than others, they should have better performance in dual-tasks but performance loss going from single to dual should be the same because demand for a particular task on those resources (i.e. automaticity level) won’t differ ( no correlation between dual-task decrement and single-task performance. 

d. Evidence has shown that people seem to differ in time-sharing capabilities and this cannot be predicted from skill level or automaticity.

e. Generality is difficult to prove due to statistical and methodological considerations ( mixed results from empirical studies showing both a correlation and no correlation in individual differences in the efficiency of time-share across different dual task combinations. 

f.  Nature of general time sharing skill

i. Motivational effects ( high vs. low energy (high can sustain high resource demands).

ii. General ability is resident in a central executive ( means for flexibly deploying attention in demanding circumstances.

iii. Working memory capacity. 

g. Working memory and executive controls are necessary for multitasking ( related to fluid intelligence and IQ measures. 

Attention and Working Memory

I. Working memory (WM) ( allowing temporary storage and manipulation of information necessary for comprehension, learning and reasoning. 

J. Requires a set of mechanisms relating to attentional control to regulate flow in and out of short-term memory (STM) and to transform stored information. 

K. Characteristic WM task ( hold information in STM while performing another task ( divided attention. 

L. WM capacity ( good predictor of high-level cognitive abilities and traits (i.e. reading comprehension). (Engle 2002)

M. Strong relationship between WM capacity and attentional processing ( likely due to the fact that the complex span task itself is a test of attentional function ( people with good attention control skills will be better to maintain information stored in short-term buffers because WM capacity measures how well attentional information juggling is performed ( tasks of WM tasks require the same mechanisms as atttentional control. 

a. Proficiency in selective listening increases with WM capacity (Chery 1953; Moray 1959) ( high WM span less likely to suffer from cocktail party phenomenon (Conway et al 2001)

b. High WM span suffer less stroop interference (Kane et. al 2001).

c. High WM more flexible in distributing attentional resources

Attention and Aging

N. Aging brings forth decline in cognitive, perceptual and attentional abilities

O. Diminishing attentional resources met with increasing attentional needs with age ( compensation possible for these changes.

P. Declining Attention Function

a. Number of attentional processes spared with age

i. Visual search for salient feature targets

ii. Selectively guide visual search on basis of stimulus features

iii. Ability to exploit central and peripheral attention cues.

iv. Processes that are highly automatic ( but difficulty of automatization of new tasks

b. Declines in attention with age ( based on general slowdown in perceptual and cognitive processes. 

i. Greater Stroop interference and task switching costs ( consequence of broad declines in processing speed

ii. More distracted by interference 

iii. Unable to process targets embedded among distracters (Carlson et al. 1995) ( deficit in top-down attentional suppression.

iv. Capacity for multitasking declines 

1. Due to complexity of multiple task conditions.

2. Deficit in executive attentional control

3. Working memory decline (Dobbs and Rule 1989)

c. Increasing Attentional Demands

i. As we age, attentional processing becomes less efficient BUT the need for attentional control increases. 

d. Coping with Age-Related Attentional Changes

i. Declines in cognitive performance do not necessarily translate into functional everyday losses

ii. Compensatory mechanisms ( prioritizing single tasks in dual task situations ( resource allocation (Li et al 2001)

iii. Use of support from the environment ( compensatory aids (i.e.. Note taking)

iv. Age-related dual-task losses are attenuated when paired tasks employ different response modalities. ( Multitasking difficulty can be reduced if processing demands are distributed over multiple attention pools.  

v. Multitask performance improves by environment and attention cues. 

vi. Older adults can be trained multi-task more efficiently. 

Conclusions

Q. Three sources of individual differences in attentional capabilities

a. Practice, skill and expertise

b. Traits and stable abilities

c. Advancing age

R. Three main themes

a. Understanding differences in multitask performance ( understanding differences in single-task component performance

b. Individual differences are specific to particular task pair and are less the result of general ability. ( Doubt claims that electronic multitasking in this generation will change overall dual-tasking ability

c. WM appears to underlie attention skill and ability.
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