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Introduction 
 

 What might stop someone from making choices 
that serve them well?   Is impulse control primarily an 
issue of “self-control” or “willpower”?   Are some 
behaviors harder to change than others?  In general, 
people don't really factor in the important impact of 
cognitive factors on human behaviors.  A better 
understanding and acceptance of these factors can 
lead to better strategies for shaping behaviors and 
more opportunity for success.  
 Researchers in the fields of applied psychology 
and neuropsychology (and many other related 
fields...) study how cognitive factors affect task 
performance.  In other words, what kinds of cognitive 
demands do certain tasks require and what determines 
whether people have the cognitive capacity and 
motivation to complete those tasks?  It is important to 
recognize how complex and cognitively demanding 
some behaviors may be.  Asking individuals to 
engage in new behaviors or change old behaviors 
have unreasonable cognitive demands, but that aspect 
is seldom explored.  Are our expectations of our own 
and others’ behavior cognitively reasonable and do 
we understand how demanding certain tasks can be? 
 The following review explores several important 
cognitive factors that affect task performance and that 
are commonly studied in applied psychology.  These 
factors center around the concept of attentional 
resource capacity ("mental bandwidth"), and include 
task demands, skill acquisition, cognitive 
interference, and self-management.   
 

Attention and Attentional Resource Capacity 
("Mental Bandwidth") 

 
 The concepts of attention and attentional 
resources have been studied extensively.  They are 
important to consider when analyzing task 
performance because they help explain the cognitive 
processes—and limitations—of an individual.  Three 
underlying conceptualizations of attention serve as 
the basis for much of the literature (Parasuraman & 
Davies, 1984).  

 First, attention can be viewed as a mechanism 
for separating information into things that are noticed 
and things that are not noticed.  In other words, 
attention refers to analyzing how and why some 
information is perceived by an individual, while other 
information is ignored.    Research in this area of 
attention tends to focus on this selective process and 
the factors that influence it.  In other words, why do 
we pay attention to some things and not others?  

Second, attention can be viewed as an 
information processing resource.  It is widely 
accepted in the field that individuals possess a fixed 
amount of attentional resources (Kahneman, 1973).  
As a simplified example of attentional capacity, 
assume that an individual has 100 units of attentional 
resources per second to process information.  If the 
individual is given two tasks to complete in one 
second that each require 75 units of attention, there 
are many possibilities for how these attentional 
resources might be allocated.  

For example, the individual may do the tasks 
consecutively, which means one task would be 
completed (using 75 units of attention), whereas the 
other would be only partially completed (25 out of 75 
of the units of attention needed would be allocated).   
Or the individual may attempt to do the tasks 
simultaneously, which would necessitate that the 
individual switch attentional resources back and forth 
between the tasks, leading to only partial completion 
of one or both tasks.   In either scenario, combining 
tasks in which attentional capacity is exceeded (150 
units required when only 100 are available) is likely 
to result in reduced or incomplete task performance 
(Schneider et al.  1984). The key question here is: how 
much attention do we give to certain things?  

Finally, attention is discussed in terms of types of 
information processing.  This area of study focuses 
around the theory that there are two qualitatively 
different processes of human performance (Chaiken 
& Trope, 1999; Schneider et al., 1984).  One type of 
processing is a fast and fairly effortless process, 
which is often referred to as “automatic.”  Automatic 
processing is generally not under direct control of the 
individual.  In other words, we are seldom conscious 
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of the automatic information processing that takes 
place.  

The other type of processing is characterized as 
slow, effortful, regulated processing, and is 
sometimes referred to as “control.”  Control 
processing is typically used to deal with novel tasks 
or information.  While the distinction between 
automatic and control processing is an important one, 
it is also necessary to note that, most likely, all tasks 
are carried out with some mixture of automatic and 
control processing (Schneider et al.  1984).  Here we 
ask: how much attentional capacity do we have? 

There are several important points that can be 
made when taking into account both the limited 
capacity of attention and the types of information 
processing.    Control processing uses most of an 
individual’s attentional resource capacity.  On the 
other hand, automatic processing tasks use very little 
attentional capacity.   Therefore, several automatic 
processing tasks can be completed successfully even 
when they are conducted simultaneously and without 
full awareness of the individual.  

In contrast, control processing tasks must 
compete for attentional resources in order for a task 
to be completed successfully, and individuals are 
generally well aware of the completion of these tasks.   
The part of our brains that governs conscious 
awareness and control processing is estimated to be 
able to process about 60 bits per second, which is 
roughly equivalent to a short sentence.  Yet the 
overall processing capacity of brain is estimated to be 
11 million bits per second, indicating that the vast 
majority of tasks are carried out automatically 
(Cohen, 2008; Dijksterhuis et al., 2005).  

It is interesting to note that people will have more 
difficulty controlling and modifying their processing 
for automatic tasks than for control tasks (Schneider 
et al.  1984).  Individuals usually do not find it 
difficult to focus on control processing tasks.  
However, as performance becomes more automatic, 
people have more difficulty controlling and 
modifying their processing. 

For example, automatic processing is generally 
used when chewing and swallowing food.  However, 
if an individual were asked to make sure that each bite 
of food was chewed 25 times, then the process of 
chewing would switch to a control processing task.  
The individual would have focus on the chewing as 
well as the counting, and would likely be highly 
susceptible to distractions, which would cause the 
individual to revert the chewing back to automatic 

processing.  Focusing on and changing automatic 
processes is actually quite difficult and consumes 
attentional resources.  Some studies have shown that 
counter-acting automatic processing requires more 
attentional resources than normal control processing 
(Schneider et al.  1984). 

The Stroop test is sometimes used to measure 
attentional resources or attentional fatigue.  The test 
relies on the common ability of people to 
automatically identify simple, written words.  In the 
test, names of colors are displayed in a different color 
from the color named.  For example, the word “red” 
may be displayed in blue.  Identifying the word “red” 
is a faster and more automatic task than identifying 
the color blue.  Therefore, when shown the word and 
asked what color it is, an individual has to use control 
processing to focus on the color of the word rather 
than the word displayed.  Individuals with higher 
levels of attentional resources and less attentional 
fatigue will complete this task more successfully 
(quickly).  (De Young, n.d.) 

 
Task Demands 

 
Effectiveness at performing a task is also 

dependent on the demands of that task.   Task 
demands are described in terms of two factors: task 
difficulty and task consistency.  

Task difficulty consists of the amount of 
knowledge that must be learned (Anderson, 1993) 
and the number of problems that must be solved 
(Newell, 1990) to perform the task (Steele-Johnson et 
al., 2000).   Paas and Van Merrienboer’s (1994) 
description of “mental load” in terms of the number 
and nature of component skills involved in task 
performance is consistent with this definition, as is 
Wood’s model of task complexity (Wood, 1986).  For 
example, an individual may be asked to arrange 100 
students into 5 different classrooms.  A task with 
lower difficulty may give the individual only one rule 
to follow in performing this task (e.g. each classroom 
must have an equal proportion of male and female 
students).  A task with higher difficulty would have 
several more rules, which may involve incorporating 
students’ schedules when making classroom 
assignments, and ensuring that students of varied IQ 
levels are evenly distributed among the classrooms.  

Task consistency involves the level and type of 
information processing demands.  Robert Wood 
proposed the concept of “component redundancy,” 
which refers to the degree of overlap  among the task 
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demands (Wood, 1986).  A high level of component 
redundancy leads to a generally consistent task, i.e. 
the individual completes the same task over and over 
again.  An inconsistent task is one in which the task 
demands are changing.  For example, if an individual 
was asked to complete the classroom assignment 
activity described above three times in a row, each 
time with a different set of rules, this would comprise 
an inconsistent task.  Completing the activity three 
times in a row with the same rules and parameters 
would be a consistent task.  

Task difficulty and consistency can affect the 
“cognitive load,” or amount of attentional resources 
required for a task (Steele-Johnson et al., 2000).  Task 
consistency, in particular, has been shown to be an 
important factor in whether a task requires control 
processing or automatic processing.    Several studies 
have demonstrated that the performance of tasks with 
consistent information-processing demands can be 
automatized with task practice, thereby freeing 
attentional resources (Schneider et al, 1984; 
Schneider & Shiffrin 1977; Shiffrin & Schneider, 
1977).   

Reading is a good example of a consistent task 
that can be automatized with practice.  When 
someone first learns to read, control processing is 
used to deal with the novel information that is 
presented.  As the task of reading is practiced, many 
of the elements of the task become automatized—the 
person no longer uses control processing to recognize 
each letter or to put it into context with the other 
letters.  Because the “rules” that govern reading are 
generally consistent, the individual is able to practice 
the task and automatize the processing of the 
information provided.  This frees attentional 
resources for control processing that allow for 
understanding and interpretation of the text.  The 
process of automatizing a task is described further 
below, in the discussion of skill acquisition.   

Tasks with inconsistent information-processing 
demands require continued high levels of attention to 
successfully perform the task.  Because the task 
demands are changing, the individual cannot 
automate the process.  For example, imagine that an 
individual purchased a desk, a dresser and a bookshelf 
from three different manufacturers that all needed to 
be assembled.  For each piece of furniture there is a 
different set of directions.  Following the directions 
for assembling any of the pieces of furniture takes 
control processing, as each step requires high levels 
of attention to the directions.  And assembling the 

desk is unlikely to make assembling the bookshelf 
any easier, since each process has its own set of 
directions written by different manufacturers.  
Assembling these pieces of furniture is an example of 
an inconsistent task.  For inconsistent and novel tasks 
that require control processing, attentional resources 
must be allocated among competing tasks. 

Task difficulty may also affect whether automatic 
or control processing takes place.  Novel tasks, 
whether difficult or not, typically require control 
processing.  Although it may seem as though more 
difficult tasks would require control processing, this 
has not always been shown to be the case.  Automatic 
processing may not seem possible for the entirety of 
a difficult task, but it may well be adequate for the 
consistent aspects of the task.  Automatic processes 
can allow people to perform very complex tasks that 
are a compilation of smaller, automatic tasks.  The 
example of reading, which is a difficult task, 
demonstrates that automatic processing can be 
sufficient for completing many facets of difficult 
tasks.  

 
Skill Acquisition 

 
Research on the acquisition of cognitive skill has 

received a great deal of attention (Anderson, 1982; 
Fitts, 1964; Fitts & Posner, 1967; Fu, 2008).  Skill 
acquisition is an important aspect of task performance 
and is often discussed in terms of two components: 
practice and the development of task strategies.  
Practice is typically used to shift a new task from 
control processing to automatic processing, allowing 
more attentional resources to be available to the 
individual.  The development of task strategies aids in 
the overall development of schemas.  

A schema is defined as a highly integrated 
representation of complex skills.  In lay terms, a 
schema might be considered a very specific set of 
instructions about how to do something.  As an 
individual works through a task, he or she makes 
determinations about how to do each step.  With a 
consistent task, an individual has more opportunity to 
refine this schema each time the task is performed, 
with the eventual goal of developing a schema that 
can be automatized. 

Consider the example of preparing to go outdoors 
in the winter.  The first time one does this, one might 
first put on gloves, then a coat, then boots, then a 
scarf, and then a hat.  After this task is completed, one 
might realize that it is easier to put the gloves on after 
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the coat is zipped, and that the scarf is more effective 
when worn under the coat.  The next time this task 
was presented, one might follow these new 
guidelines. 

Repeated experiences would likely lead to 
refinements in the “winter wear” schema.  After 
repeating this task several times, a preferred schema 
might be developed that is acceptable for all future 
uses.  Once the task has been presented several more 
times and the preferred schema has been used 
consistently on these occasions, then the task can 
begin to become automatized.  In other words, the 
person prepares their winter wear without thought, 
potentially while carrying on other tasks.   

Skill acquisition and the use of practice and task 
strategies are affected by the difficulty and 
consistency of the given task.  For more difficult tasks 
a larger number of task strategies must be learned 
before an individual can perform the task effectively.  
In these cases, skill does not develop from practicing 
the skill, but rather from practicing and automatizing 
the consistent components of that skill.   For an 
inconsistent task, effective task strategies might 
change with task changes.  Therefore, practicing the 
task procedures will have little effect on performance.  
The processing for inconsistent tasks is unlikely to 
become automatic, regardless of amount of practice. 

With the “winter wear” example, consider the 
consequences if the weather was unpredictably and 
qualitatively different every day.  One day might 
require a coat and boots and the next would require 
flip-flops and a sunhat.  Each different weather 
scenario is a new, inconsistent task, and there is 
limited opportunity to develop or refine a schema. 

 
Cognitive Interference and Ability 

 
Human thought shifts focus at a high rate. 

Cognitive interference is a term to describe off-task 
thoughts that affect task performance (Sarason et al., 
1996).  Using attentional resources for off-task 
thoughts—i.e. worrying about what someone else is 
thinking about you instead of attending to the task—
may take away from task performance.  Others set 
forth that some types of cognitive interference may be 
useful or enhance task performance (Miller, 1996).  
While the presence of both the thoughts and the 
interference are considered normal mechanisms of 
human thought (Klinger, 1996) it is important to 
consider their influence on task performance as 
described above.  Some forms of cognitive 

interference may be preventable or controllable, 
which may lead to overall improvement in task 
performance.  

There are many potential sources of cognitive 
interference.  Some of these sources are often 
considered to be specific to each individual’s traits, 
such as tendency towards anxiety or depression, or 
ability to cope (Yee and Vaughn, 1996).  For instance, 
multiple studies have demonstrated that anxiety can 
lead to task performance deficits, likely due to the 
focus on intrusive threat-related thoughts that occur 
frequently in anxious individuals (MacLeod, 1996).  

Depressed persons report particular difficulty 
with cognitive functioning, such as poor 
concentration, forgetfulness, and intrusive negative 
thoughts (Gotlib et al. in 1996).  However, the 
presence and severity of cognitive deficits in 
depression seems to depend on the situation and type 
of task.  Stress may also lead to cognitive 
interference.  This often depends on whether the 
stress is self-imposed (a challenge to oneself to do 
better) or externally imposed (a demand to do better), 
with externally imposed stress creating greater 
reductions in task performance.    

Self-doubts are worries about ability to attain a 
goal.  Self-doubts can interfere with actions when 
thoughts about outcome expectations or self-efficacy 
are intrusive and are connected to the belief that one 
is unable to attain the goal at hand.  The self-doubts 
interfere with normal self-regulatory processes that 
allow one to move forward in goal attainment 
(Schwartzer, 1996).  

Individuals may also differ in the extent to which 
they are capable of filtering irrelevant information, 
leading to cognitive interference from relative 
distractibility.   Furthermore, individuals who are 
stigmatized may experience higher levels of cognitive 
interference from worrying about what other people 
think of them.  Physiological states, such as fatigue, 
substance abuse, and poor physical well-being, can 
also affect cognitive functioning, or can reduce the 
overall cognitive capacity of an individual (Sarason 
et al., 1996).   

 
Self-Monitoring & Social Cognitive Theory 
 
Albert Bandura (1986) provided a theoretical 

framework for analyzing human motivation, thought 
and action called Social Cognitive Theory.  
According to Bandura, in a social cognitive view 
human functioning is explained in terms of a model 
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of reciprocality in which behavior, cognitive and 
other personal factors, and environmental events all 
react with  one other.  The term environment refers to 
the objective, external factors that can influence an 
individual’s behavior.   Social cognitive theory is 
helpful in understanding and predicting individual 
behavior and in identifying methods with which 
behavior can be changed.  

  
Self-Regulatory Processes 

Bandura examined the processes by which 
individuals regulate their behavior through internal 
standards and self-evaluative reactions to their own 
behavior (Bandura, 1986), leading to the 
development of three important self-regulatory 
constructs: self-monitoring, self-evaluation, and self-
reaction.  Self-monitoring occurs when individuals 
allocate attention to the actions and consequences of 
their behavior.   Self-evaluation is the comparison of 
one’s current performance to the desired level of 
performance, and the assessment of the discrepancy 
between them.  Self-reaction processes are achieved 
by creating incentives and responding evaluatively to 
one’s own behavior, according to an internal 
standard. 

Self-regulatory processes are also considered 
processes by which individuals allocate attentional 
resources across tasks (Kanfer et al., 1994).  For 
example, consider an individual who is exercising 
with two goals: to reach and maintain a certain heart 
rate, and to walk a certain distance within a given 
period of time.  As the individual exercises, he uses a 
heart rate monitor, a watch, and a distance marker to 
monitor and evaluate his performance.  The 
individual might notice that his heart rate has gotten 
too high, so he will slow down and spend more 
attentional resources on attending to the heart rate 
monitor.  As he reaches his heart rate target, he may 
switch focus and realize that he needs to adjust his 
walking in an effort to meet his distance goal.  As he 
monitors and evaluates his performance, he switches 
attentional resources from one task to another. 

Several studies of attentional resources have 
indicated that self-regulatory processes themselves 
may require attentional resources, which could 
disrupt control processing of a task and negatively 
affect task performance (Steele-Johnson, et al., 2000; 
Kanfer & Ackerman, 1989; Kanfer et al., 1994).  In 
particular, these studies posit that assignment of 
specific, difficult goals triggers higher levels of self-
regulatory processes, and may detract attentional 

resources from developing necessary task strategies 
for completing the task.  

A few studies have countered this determination 
by measuring “leftover” attentional resources during 
task performance and demonstrating that the self-
regulatory processes themselves may not be 
responsible for the decrease in task performance.  
These studies contend that the goal-setting and 
performance evaluation components included in self-
regulatory processes are highly automated due to 
extensive practice in everyday life (Lord and Levy, 
1994).  Therefore monitoring, detecting, and reacting 
to discrepancies should be able to be performed 
automatically.  Rather, the reduction in performance 
may be due to the pressure to perform manifesting 
itself in inefficient rapid hypothesis testing and 
strategy switching (Earley et al., 1989). 

For example, imagine that an individual is given 
a very difficult puzzle to solve in five minutes.  She 
may begin with one strategy, and when it doesn’t 
work within 30 seconds, she switches strategies in the 
hope that the new one will lead to progress.  She may 
use her attentional resources during the task coming 
up with new strategies to try instead of focusing on 
one strategy and following it through.  

 
Self-Efficacy 

A key construct of SCT is self-efficacy, or the 
judgment of one’s capability to accomplish a certain 
level of performance (Bandura, 1986).  In terms of the 
concepts described above, self-efficacy may help 
explain the relationship between skill acquisition (a 
concept similar to Bandura’s construct of behavioral 
capability) and task performance.   Judgments of self-
efficacy may be considered part of the self-reaction 
component of the self-regulatory processes described 
above.  Therefore, some may consider judgments of 
self-efficacy to use attentional resources, while others 
may not.  

  
Environment 

Although it seems to be addressed to a lesser 
extent in the psychology literature, the environment 
plays a key role in cognitive processing, as well as in 
Social Cognitive Theory.  The environment contains 
stimuli that can trigger automatic behaviors.  As 
described above, once a task is automatized, it is more 
difficult to control or change.  Therefore 
environmental stimuli that trigger automatic 
behaviors can be key in determining task 
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performance, especially when the automatic behavior 
is counter to the task.   

 
Allocation of Attentional Resources and Self-

Regulation 
 
Because an individual has limited attentional 

resources, it is important to consider how these 
resources are allocated between tasks.  What 
determines which tasks are prioritized? 

There are several factors that affect the allocation 
of attentional resources.  A key concept in regards to 
resource allocation is motivation.  Motivation refers 
to the direction of attentional effort, the amount of 
resources directed to the task, and the maintenance of 
that effort over time (Kanfer and Ackerman 1989, 
Campbell and Pritchard 1976, Humphreys and 
Revelle 1984, Kanfer 1987, Kleinbeck 1987).  
Motivational theorists have focused on the effects of 
factors such as dispositions, environments, incentive, 
goal assignments, and self-efficacy expectancies on 
intended effort, task behavior, and task performance 
(Bandura 1986, Campbell & Pritchard 1976, Ilgen & 
Klein 1988, Lawler 1973). 

Some theories of motivation distinguish between 
two types of motivation.  For example, Kanfer (1990) 
has proposed two cognitive resource allocation 
processes, distal motivation and proximal motivation.   
Kanfer describes proximal motivational processes as 
those that determine the distribution of effort during 
task engagement.  Whereas distal motivational 
processes comprise the choice to engage any, some, 
or all of one’s resources for attainment of a goal.  
Distal motivational processes therefore would, for 
example, determine whether tasks  are attempted.  
According to Kanfer, distal motivational processes 
are determined by the individual’s perceptions of how 
useful the performance of the task will be, how much 
effort is perceived to be required, and whether the 
amount of effort is worth the usefulness of the 
performance of the task.   

In terms of cognitive function, forgetting and 
remembering are interesting processes that are also 
related to task demands and resource allocation.  
Interestingly, forgetting is considered critical for the 
efficient functioning of human memory (Storm, 07; 
Bjork and Bjork, 1988; Bjork, 1989; Macrae 1997). 
Without some means of getting rid of outdated or 
irrelevant information, it would become increasingly 
difficult to learn and access new and relevant 
information.  

There is a dual function to the process of 
“remembering” that suggests two simultaneous 
subprocesses, one that brings items to attention and 
one that filters out everything else (Broadbent 1958).   
In other words, if we concentrate on attending to one 
thing, other things are filtered out.  If we concentrate 
on suppressing one thing, we do it by attending to 
something else (Wegner and Schneider, 1989).  

The self-regulation perspective of motivation 
(Boekaerts et al. 2005) focuses on goals and self-
efficacy beliefs as main determinants of behavior.  
However, the role of self-efficacy and its relationship 
with task performance is not clear.  While most 
researchers have found a positive relationship 
between self-efficacy and motivation or performance, 
others have found negative relationships (Vancouver 
et al. 2008).  The positive relationship seems more 
intuitive—the higher an individual’s self-efficacy, the 
more likely they are to allocate resources to and 
successfully complete a task (Bandura 1997).    

However, Bandura also proposed that in early 
stages of skill acquisition lower self-efficacy may 
correlate with higher motivation, since the self-doubt 
may lead the individual to have more incentive to 
complete the task successfully.  Other researchers 
propose that individuals with higher self-efficacy 
underestimate the discrepancy between the current 
and goal states of a task, and therefore allocate too 
few resources to the task (Vancouver 2001).  Thus, 
while the role of self-efficacy is important, the 
relationship between it and motivation or 
performance is somewhat unclear.   
 

Summary 
 
Referring back to the simplified explanation of 

attentional resource capacity, assume that an 
individual has 100 units of attentional resources.  
How these resources are allocated and how well the 
tasks are performed depends on several factors.  First, 
what things are affecting the individual’s ability or 
overall capacity for task completion?  It is possible 
that something such as fatigue has already reduced the 
individual’s overall capacity before any tasks are 
attempted.  Therefore the individual may only have 
80 or 90 units of attentional resources that can be 
allocated.  Furthermore, cognitive interference, such 
as worry about completing the task, may also take up 
attentional resources. 
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Second, how demanding are the tasks that need to 
be completed?  The demand of the task depends on its 
complexity as well as the level of skill the individual 
has for the task.  The combination of tasks, along with 
their complexity and the individual’s level of skill 
will determine the demand on the attentional 
resources.   For example, a task that is novel and 
difficult may use 60 units of attentional resources, 
while one that is well-practiced and simple may only 
take 10 units.  A task that is so well-practiced that is 

has been automatized may require negligible units of 
attentional resources.  

Finally, given that the task demands are higher 
than total attentional resources, how are the resources 
allocated to the separate tasks and how does this 
affect the individual’s ability to successfully perform 
the task?  If there are task demands totaling 150 units, 
but only 100 units of resources, the individual must 
choose between tasks or complete some tasks only 
partially.  
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