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ABSTRACT
Conscious allocation of cognitive resources to task-relevant thoughts is necessary for
learning. However, task-irrelevant thoughts often associated with fear of failure can enter
the mind and interfere with learning. Effects like this prompt the question of whether or not
learners consciously shift their cognitive resources from task-relevant to task-irrelevant
thoughts. This review examines the effect of learners’ unconscious cognitive and affective
processes on their resource allocation. The review concludes by calling for further research
into how learners unconsciously allocate cognitive resources to task-relevant and taskirrelevant thoughts.
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unconscious mind

A widely recognised determinant of human learning is the processing limitation of working
memory in capacity as well as in duration. Due to the limitation, learners cannot all the time allocate
their available cognitive resources to the integration of various verbal and pictorial representations, to
the reformation of existing knowledge in long-term memory, or to every thought relevant to a
cognitive learning task (Baddeley, 2012). Otherwise the working memory capacity will be overloaded
or the cognitive resources will be used without making a significant contribution to learning (Mayer &
Moreno, 2003). Better learning requires encouraging learners consciously to use the resources for
processing task-relevant thoughts (Sweller, Van Merriënboer, & Paas, 1998).
The conscious resource expenditure starts by deliberately paying attention to the task, noticing
similarities and differences between words and their particular meanings in relation to relevant prior
knowledge in order to build coherent cognitive schemata (Schmidt, 1990). The emphasis on conscious
expenditure raises the question as to what extent learners “consciously” use the resources. Do learners
unconsciously use resources for processing task-relevant and task-irrelevant thoughts? Task-relevant
cognitive or affective thought processes can occur either when the task is the focus of one's conscious
attention, indicating conscious thoughts, or when one’s conscious attention is directed elsewhere,
standing for unconscious thoughts (Dijksterhuis & Nordgren, 2006).
For instance, after not being able consciously to decide between A and B, one might stop
thinking about them, but a day later, the correct choice A might pop into consciousness. The transition
from indecision to the decision is the result of unconscious thought processes, although the thought
itself is consciously incubated (Dijksterhuis, 2004). By contrast with task-relevant thoughts, taskirrelevant ones are any attention-diverting thoughts that increase cognitive load and interfere with task
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performance. Thoughts “about internal states such as those relating to the experience of an emotional
state, about irrelevant features of a criterion task, and about any other distractions” (Seibert & Ellis,
1991, p. 508) are examples of task-irrelevant thoughts.
Thoughts of failure concomitantly occurring with one’s negative emotional states are not
necessarily generated consciously. Affective thought processes act “as the on/off switch to motivation,
which is the process by which goal directed behavior is initiated and sustained either consciously or
unconsciously” (Moreno, 2010, p. 137). Affective/motivational processing determines how learners
perceive a cognitive learning task in terms of the amount of cognitive resource needed to deal with it
(Schnotz & Kürschner, 2007). This process can often be formed and activated unconsciously, generating
the unconscious evaluation of perceived information and leading to unconscious behaviour (Bargh &
Morsella, 2008; Berridge & Winkielman, 2003). Examples of this unconscious behaviour are
documented and deserve scrutiny in a considerable number of diverse literatures of psychology,
providing neuropsychological, perceptual, cognitive, educational, social, and psychoanalytic perspectives
(Gilhooley, 2008; Westen, 1998, 1999).
The relation of unconscious processing to the allocation of cognitive resources for
affective/motivational thought processes needs scrutiny because it concerns the issue of how
unconscious cognitive and affective processing contributes to educational interventions, facilitating or
inhibiting cognitive learning and task performance (Kuldas, Ismail, Hashim, & Bakar, 2013; Schilhab,
2007). Paying attention to this relationship would enhance the understanding of how conscious and
unconscious learning occurs and how to benefit from unconscious cognitive and affective processing.
The main purpose of this review is to examine the relation of cognitive and affective/motivational
processing with the allocation of cognitive resources to task relevant and task-irrelevant thoughts.
First, the review presents a critical discussion about whether conscious learning occurs without help
from unconscious learning. Second, the review highlights the benefit of the unconscious cognitive
processing system. Third, the review examines whether learners unconsciously allocate their cognitive
resources to task-irrelevant thoughts under the motivational effect of their emotional states. Finally,
the review draws attention to the unconscious allocation of cognitive resources to task-irrelevant
affective thought processes.

Learning and Conscious and Unconscious Cognitive Processing Systems
Learning is conceived as a potential change in human behaviour (Walker, 1996), a permanent
change in mental associations (Ormrod, 2006), or a reformation of existing knowledge in long-term
memory (Schnotz & Kürschner, 2007). A permanent or potential change in human behaviour occurs as
the result of one’s conscious or unconscious combination of mental processes, bringing information
patterns into the mind, forming the associations, retaining, and using them (Mayer & Moreno, 2003).
Although conscious and unconscious acquisition of knowledge can, in a parallel manner, overlap one
another (Aizenstein et al., 2004), Sweller and Sweller (2006) contended that better learning occurs
when learners are conscious of their learning processes, devoting cognitive resources to task-relevant
thoughts.
Conscious learning usually refers to the use of working memory in which all conscious cognitive
processing occurs (Paas, Renkl, & Sweller, 2003). Paas and colleagues argued that working memory
“can handle only a very limited number, possibly no more than two or three, of novel interacting
elements. This number is far below the number of interacting elements that occurs in most substantive
areas of human intellectual activity” (p.2). The human cognitive system is capable of storing more
information in and retrieving from long-term memory via its unconscious channel than the conscious
one (Lewicki, Czyzewska, & Hoffman, 1987). Unlike unconscious processing (Baddeley, 2012),
conscious processing is severely limited in duration (processing and maintaining information in a
specific time-limit) and in capacity (processing a specific amount of information). Cowan (2001)
demonstrated that working memory is capable of processing only two-to-four chunks of novel
information at a time for no longer than a few seconds.
Due to the limitations on conscious processing, humans often can be unconscious of how and
what they have learnt, coping with the complexity of their learning tasks but unable to explain how
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they did so (Cleeremans, Destrebecqz, & Boyer, 1998; Lewicki, Hill, & Czyzewska, 1992; Reber,
1989). However, Hammonds (2006) and Shanks and John (1994) have argued that lack of a verbal
description of learning does not mean that a person is unaware or unconscious of his learning. That is,
verbal expression and awareness should be disassociated. This argument, however, provides no
explanation of how to disassociate lack of verbal expression from lack of conscious awareness. Verbal
expression requires conscious awareness of how learning occurs (Hartman, Knopman, & Nissen,
1989; Willingham & Goedert-Eschmann, 1999). When learners are unable to explain what or how
they have learnt, their learning can be seen as lacking volitional attention and conscious awareness
(see Vandekerckhove & Panksepp, 2009).
The research noted in the previous paragraph brings into question the extent to which humans
learn by drawing on unconscious processes (obviating the need for conscious awareness, conscious
control, conscious intention, or volitional attention). A growing consensus over this question suggests
that, using unconscious processing, humans effortlessly perceive and readily access, evaluate, and
integrate various visual and verbal patterns of information. They engage in the mental formation of
associative links within and between novel and existing information units, thereby forming, retaining,
and recalling a goal-directed activity and generate the same outcomes as they would via a conscious
goal-directed activity (Bargh & Morsella, 2008; Bargh, Gollwitzer, Lee-Chai, Barndollar, & Trötschel,
2001; Custers & Aarts, 2010; Kuldas, Bakar, & Ismail, 2012; Kuldas et al., 2013; Ritter, Van Baaren,
& Dijksterhuis, 2012; Scott & Dienes, 2010).
The consensus is that with conscious processing alone humans cannot constantly monitor the
interaction between perceptual, cognitive, and emotional information processing stages, and are unable
to readily access, recognise, and manipulate each verbal and pictorial pattern of information. A good
part of information processing, ranging from haptic, visual, auditory, gustatory, and olfactory
processes to speech production is not subject to the intervention of the conscious mind (Kuldas et al.,
2012). Perceptual and cognitive processes can spontaneously engage with one another and generate
mental images or meanings at any moment through neural activities of human organisms. Related
studies have shown that both sides of the brain reflect this engagement, which is unavailable to
instantaneous conscious inspection (Berman & Lyons, 2007; Driver, Haggard, & Shallice, 2007;
Kosslyn, Ganis, & Thompson, 2001; Pylyshyn, 2003). According to Anderson (2005) and Kosslyn
(2005), this engagement can also bring about verbal representations of images.
As Schnotz and Kürschner (2007) have argued, conscious processing should not be reckoned
as the only prerequisite for any change to be labelled as learning. A goal-directed cognitive activity,
such as text comprehension, decision-making, planning, or problem-solving, is unlikely to operate
without some contribution from unconscious processing. Unconscious engagement in encoding,
storage, and retrieval processes is inevitable (Anderson, 1992, 2005; Anderson et al., 2004;
Henningsen, 2010; Jacoby, Lindsay, & Toth, 1992). This engagement is not less goal-oriented,
deliberate, adaptive, or controlling than conscious processing (Aarts & Van Den Bos, 2011; Bargh &
Morsella, 2008; Chartrand & Barg, 1996; Custers & Aarts, 2010).
Unconscious cognitive processing is not “dumb” as asserted by Loftus and Klinger (1992). It is
structurally and functionally much more sophisticated than the conscious system (Bargh & Morsella,
2008). Drawing upon the system, one can retrieve verbal information from long term memory even
when one undergoes a surgical operation during general anaesthesia (see Andrade & Deeprose, 2007;
Deeprose & Andrade, 2006; Deeprose, Andrade, Varma, & Edwards, 2004). The possibility of such
effortless retrieval leads to the question of how the unconscious processing system can help conscious
learning processes.
Benefit of an Unconscious Cognitive Processing System: Automatizing Consciously Acquired
Cognitive Schemata
A way benefiting from unconscious processing is the automation of consciously acquired
cognitive schemata (encoded, classified, rehearsed, and stored information units with their common
features in long-term memory). Better automation happens by encouraging learners, regardless of their
levels of expertise, to apply, repeatedly and successfully, the acquired schemata to related cognitive
learning tasks (Sweller et al., 1998; Van Merriënboer, Kirschner, & Kester, 2003; Van Merriënboer,
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Schuurman, De Croock, & Paas, 2002). Once the schemata have been automated, “human cognitive
architecture handles complex material that appears to exceed the capacity of working memory” (Paas
et al., 2003, p. 2). This reduces cognitive load on working memory (Cooper, Tindall-Ford, Chandler,
& Sweller, 2001; Ericsson & Kintsch, 1995; Sweller, 2004), frees working memory capacity for other
cognitive activities (Van Merriënboer & Sweller, 2005), thus allowing learners to exert little conscious
effort in processing information (Marcus, Cooper, & Sweller, 1996; Sweller et al., 1998; Van Gog et
al., 2005; Van Merriënboer & Sweller, 2005).
Working memory limitations do not constrain unduly the processing of automated schemata but
do impede the processing of novel or unorganised information. Sweller (2004) noted that: “Whereas
there are severe capacity limits to the amount of information from sensory memory that working
memory can process, there are no known limits to the amount of information from long-term memory
that can be processed by working memory” (p. 13).
To facilitate conscious construction and automation of cognitive schemata, the intention of
Cognitive Load Theory is ‘‘to provide guidelines intended to assist in the presentation of information in
a manner that encourages learner activities that optimize intellectual performance” (Sweller et al., 1998,
p. 25). Using the theory, it makes sense to align instruction about a task with learners’ expertise levels,
that is, their relatively lower or higher level of prior domain-specific knowledge about the task (Bannert,
2002; Kalyuga, 2011; Paas, Renkl, & Sweller, 2004; Schnotz & Bannert, 2003; Sweller, 2010). This
alignment is necessary because “instructional techniques that are highly effective with inexperienced
learners can lose their effectiveness and even have negative consequences when used with more
experienced learners” (Kalyuga, Ayres, Chandler, & Sweller, 2003, p. 23). This is referred to as the
expertise reversal effect (Kalyuga, 2007).
For instance, as learners increase the knowledge necessary for a learning task, the advantages
of integrating verbal explanations with static or animated pictorial illustrations disappear. Learners
would learn more effectively using pictorial presentations alone because pictorial rather than verbal
processing facilitates the construction of mental representations, easing the acquisition and
automation of schemata (Chandler & Sweller, 1991; Kalyuga, 2012; Leahy et al., 2003).
According to Lewicki et al. (1987) and Schnotz and Kürschner (2007), consciously acquired and
automated knowledge structures free up capacity in working memory. In addition, learners can benefit
from their unconsciously learned experiences without being aware of it, particularly for acquisition of
conceptual knowledge. The unconscious acquisition and application of knowledge (promptly and
continually recognising and producing or priming appropriate responses to stimuli, improving the
complexity of perceived information, and identifying and disregarding random elements) is an evolved
general property of the human cognitive system. This unconscious function is evolutionarily older than
its conscious counterpart, enabling humans to survive before they became active conscious learners
(Seger, 1994).
Learning how to speak, how to listen, and how to communicate with others via one’s first language
(Chomsky, 1986) are examples of unconscious learning, referred to as effortlessly and rapidly acquired,
biologically primary knowledge. Humans have gradually evolved to acquire and use this primary
knowledge for processing biologically secondary knowledge, such as learning how to write and to read
(Geary, 2002; Sweller & Sweller 2006), as well as how to cope with the processes of socialisation and
acculturation (Kulkofsky, Wang, & Hou, 2010; Lewicki et al., 1987, 1992; Reber, 1992).
The evolved unconscious function allows perception and manipulation of bulk information that
could not be operated consciously. This enables humans to compensate for the limited capacity and
duration of conscious processing, and lays the foundation of human learning (Lewicki et al., 1987;
Scott & Dienes, 2010). The unconscious “releases the controlled processing from the responsibility
of dealing with numerous tasks supporting every act of consciously controlled cognition”
(Lewicki et al., 1987, p. 529). This includes speech production, recognising shapes and locations
of objects in three-dimensional space, and forming first impressions of an emotional and social
stimulus. Calling upon the unconscious system, one can successfully cope with the complexity of
cognitive tasks (Lewicki et al. 1992; Dijksterhuis & Nordgren, 2006). In addition, the outcomes of
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unconscious cognitive activities are more durable in long-term memory and less affected by cognitive
insults such as brain injury, amnesia, and dementia (Seger, 1994).
However, the acquisition, reformation, application, or automation of cognitive schemata is
unlikely to happen without motivation (Schnotz, 2010; Schnotz, Fries, & Horz, 2009). The extent to
which motivation determines the allocation of cognitive resources is a recurring issue in psychological
studies (Paas, Tuovinen, Van Merrienboer, & Darabi, 2005). Moreno (2010) calls for more work in
this area. Are learners consciously motivated to allocate their resources?
Motivational Effects of Learners’ Emotional States on the Conscious Allocation of Cognitive
Resources to Task-Relevant Thoughts
Motivational values surrounding a task and its instructional format increase or decrease a
learner’s motivation level and thereby determining the learner’s expenditure of cognitive resources
(Paas & Van Merriënboer, 1994). Learners’ achievement goals are examples of the connection
between motivation and cognition (Fried & Chapman, 2012). A series of related studies concluded that
learners allocate resources either to the construction of cognitive schemata to achieve a mastery goal
(the goal of long-term durable learning) or to achieve a performance goal (the goal of performing
better on a task than others) (e.g., Elliot & Moller, 2003; Linnenbrink, Ryan, & Pintrich, 1999;
Linnenbrink & Pintrich, 2002; Pekrun, Elliot, & Maier, 2009; Senko, Hulleman, & Harackiewicz,
2011). Bargh and colleagues (2001) argued that “goals can be triggered outside of awareness and then
run to completion, attaining desired outcomes. No conscious intervention, act of will, or guidance is
needed for this form of goal pursuit” (p, 1014). They showed that performance goals can become
activated without conscious and deliberate choice and these unconscious goals can promote attainment
of the desired outcome and persistence in the face of obstacles. They did not have the data to show a
similar pattern for mastery goals.
Mastery goals are linked to learners’ interest in an area. Because of their heightened interest,
learners devote their cognitive resources to the task (Linnenbrink et al., 1999). Unlike learners with
low interest in their learning tasks, learners with high interest devote more cognitive resources to these
tasks (Renninger, Hidi, & Krapp, 1992; Hidi & Renninger, 2006). Learners are influenced by their
beliefs about their ability to complete the task and their level of interest in the task. When learners do
not believe they can perform the task successfully, they exert fewer cognitive resources (Weiner,
2000). They allocate more cognitive resources when they believe they are likely to succeed (Wigfield
& Eccles, 2000).
Learners bring more than their conscious interests, beliefs, or wants into the learning process
(Brewer & Schommer-Aikins, 2006; Henningsen, 2010; Jacoby et al., 1992; Johnson & Hasher, 1987;
Kellogg, 1980; Lewicki, 1985; Marks, 1999). They also unconsciously manipulate their wishes,
desires, and thoughts (Kavanagh, Andrade, & May, 2005). A person cannot easily avoid the effect of
unconscious desires and expectations on conscious thoughts and affective responses, particularly
negative affective responses (Bunce, Bernat, Wong, & Shevrin, 1999; Greenwald, 1992; Haggerty,
Siefert, & Weinberger, 2010; Schacter, 1992; Wong, Bernat, Bunce, & Shevrin, 1997).
Learners’ Negative Emotional States
Learners can allocate significant cognitive resources to processing task-irrelevant thoughts and
this interferes with learning. Studies show that learners allocate some of their cognitive resources to
worrisome or distracting thoughts about failure and its consequences as well as other task-irrelevant
thoughts (e.g., thinking of being somewhere else while taking an exam) (Putwain, Connors, Symes, &
Douglas-Osborn, 2012). The allocation of cognitive resources to the avoidance of undesirable
consequences increases anxiety levels and leaves fewer cognitive resources to use for task
performance (Brophy, 2005; Elliot & McGregor, 1999; Linnenbrink & Pintrich, 2002; Pekrun et al.,
2006, 2009; Senko et al., 2011; Steele-Johnson, Beauregard, Hoover, & Schmidt, 2000). Such evidence
is congruent with Resource Allocation Theory. This theory is concerned with the effect of negative
emotional states on the performance of memory tasks. Negative affective states bring about an
increase in task-irrelevant thoughts and thus diminish cognitive resources necessary for performance
(Ellis, 1990; Ellis, Moore, Varner, Ottaway, & Becker, 1997; Ellis, Ottaway, Varner, Becker, & Moore,
1997; Ellis, Varner, Becker, & Ottaway, 1995; Kliegel et al., 2005; Seibert & Ellis, 1991). Ellis et al.

ISSN 1446-5442

Website: www.newcastle.edu.au/journal/ajedp/

THE UNCONSCIOUS USE OF COGNITIVE RESOURCES – KULDAS ET AL.

6

(1997) demonstrated that negative emotions (sadness and hopelessness) increased task-irrelevant
thoughts, brought more thoughts into conscious processing of memory tasks (learning and recalling
letter sequences), diverted attention from the task, and impaired task performance.
Resource allocation theory and cognitive load theory focus for the most part on conscious
allocation of cognitive resources. This leaves unclear the question of how learners shift resource
allocation from task-relevant thoughts to task-irrelevant thoughts. Do learners consciously allocate
their cognitive resources to task-irrelevant thoughts? If they do so, what does conscious learning mean
in this case? Learning is not conceived of as a process when learners attend to task-irrelevant thoughts
without noticing those thoughts that are relevant (see Schmidt, 1990).
Marland and Edwards (1986) documented through their observation and interviews that learners’
emotional states and desires often directed the learners’ thought processes and gave rise to the shift
from task-relevant to task-irrelevant thoughts. The learners were unaware of how the shifts occurred or
how their attention was split. When they became aware of it, they were unable to articulate how the
shift happened. Cleeremans et al. (1998) reviewed neuropsychological evidence and theoretical
positions for unconscious influences and concluded that learners cannot be conscious of every shift in
their learning processes. Conscious acquisition and application of knowledge as well as resource
allocation could vary according to levels of expertise, emotional states, motivational factors, learning
time, task difficulty, instructional format, and teacher guidance (Schnotz et al., 2009). For example,
when performing a difficult task under time pressure (e.g., comprehending a text in an examination),
novice learners may be hindered from efficiently applying their prior knowledge to the acquisition of
new knowledge (Veenman & Beishuizen, 2004). Possession of prior knowledge does not mean that
one has the conscious awareness and control to access that knowledge or to use it in a particular
situation.

As Freud (1915/1957, 1938/1964) noted, cognitive processes are often affected by the
unconscious interaction within and between one’s desires, beliefs, and affects/motives.
Freud’s assertion of the existence of unconscious affective thought processes is one of the
basic propositions of psychoanalysis (Westen, 1999). However, most studies on cognitive
learning processes leave little or no room for the unconscious (Gilhooley, 2008). Findings
relevant to the proposition, but largely referring to the fields of social psychology and
cognitive neuroscience, are presented in the next section.
Unconscious Allocation of Cognitive Resources to Task-Irrelevant Affective Thought Processes:
The Unconscious Mind
Whether or not a conscious behaviour is unconsciously initiated is a controversial issue in
psychological and philosophical studies (Radder & Meynen, 2013). Recent research on the decision
making process (e.g., Libet, 1999; Schlosser, 2012; Soon, Brass, Heinze, & Haynes, 2008) indicated
that the unconscious activation of thoughts (urges) precedes their conscious elicitation (deciding to act
arises prior to conscious awareness of activated urges). Participants could consciously follow or reject
unconsciously elicited urges. Some other findings were relevant to affective thought processes.
Emotional stimuli evoked concurrent activations in several cortical areas of the brain; participants
showed fear, anger, or disgust without being aware of their affective responses (Siegel & Weinberger,
2009; Weinberger & Westen, 2008; Westen, 2006). One could question whether it is possible to detect
initiation of a conscious thought process by neural actives of the brain (see Radder & Meynen, 2013).
However, the existence of unconscious cognitive and affective thought processes is hard to refute.
Unconsciously, humans tend to keep desirable thoughts in mind while avoiding undesirable ones.
A series of related studies (e.g., Epstein, 1992, 1994; Chen & Bargh, 1999; Salas-Auvert & Felgoise,
2003) demonstrated that humans unconsciously approach making a new decision that is associated
with desirable thoughts but avoid an approach when the thoughts are undesirable. Desire-based
unconscious behaviour is a basic tenet of the theory of the unconscious (Erdelyi, 2006; Freud,
1915/1957). Research investigating the influence of undesirable thoughts (leading to approach and
avoidance behaviour) has provided some support for the theory of the unconscious mind. Conscious
behaviour has preliminary unconscious guidance (see Andersen, 1992; Bargh & Morsella, 2008;
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Beutel, Stern, & Silbersweig, 2003; Baumeister, 1992; Erdelyi, 2006; Gilhooley, 2008; Mcllwain,
2007; Meissner, 2006, 2008; Westen, 1998, 1999; Westen & Gabbard, 2002a, 2002b).
However, Kihlstrom (1987) argued that research investigating thoughts and behaviours that
happen outside conscious awareness and control provides no compelling evidence for the theory of the
unconscious mind. According to Kihlstrom (2008), the evidence does not suggest that “the
unconscious is a repository of primitive sexual and aggressive instincts. Nor is there any evidence for
the idea that mental contents are rendered unconscious by means of a defensive process of repression”
(p, 595). Instead, there is evidence for “the cognitive unconscious—cognitive processes that operate
automatically and unconsciously, and percepts, memories, knowledge, and thoughts that are
inaccessible to phenomenal awareness” (p, 589). Implicit perception, memory, learning, and thoughts
comprise the domain of the cognitive unconscious. The cognitive unconscious manipulates
information implicitly and associatively. This operation resembles the functions of the unconscious
mind (Kihlstrom, 2008). However, Gilhooley (2008) maintained that the cognitive unconscious cannot
be easily dissociated from the unconscious mind. Both propose mental processes that operate outside
conscious awareness, thereby influencing conscious experience, thought, and behaviour.
According to both theories, the human mind can launch and navigate associative memory networks,
animating thoughts, beliefs, wishes, and spreading activation to the related functions without
conscious awareness and control (Greenwald, 1992; Kihlstrom, Barnhardt, & Tataryn 1992; Westen,
1998, 1999, 2006).
These arguments raise two questions. Are conscious and unconscious perceptual, cognitive, and
affective processes mutually exclusive? Is unconscious processing primarily an
emotional/motivational, cognitive, or a perceptual phenomenon? Findings suggest dual processing
accounts of the human mind: the conscious with a limited capacity to process information, and an
unconscious with a relatively unlimited processing capacity (Evans, 2008). The findings point to a
distinction between functions described as controlled and automatic (Schneider & Shiffrin, 1977),
reflective and impulsive (Strack & Deutsch, 2004), rational and experiential (Epstein, 1994), explicit
and implicit (see Reber, 1976), analytic and intuitive (Hammond, 2010), analytic and heuristic (Evans,
2006), analytic and holistic (Nisbett, Peng, Choi, & Norenzayan, 2001), systematic and heuristic
(Chen, Duckworth, & Chaiken, 1999), adoptive conscious and adoptive unconscious (Wilson, 2002),
and rule based and associative information processing (Sloman, 1996; Smith & DeCoster, 2000).
Another distinction is made in terms of neural activities of the brain. These activities form
associations within and between information patterns at the outset and subsequently affect retrieval
processes (see Sohn et al., 2005). A further distinction is made in terms of perceptual information
processing. There may be an unconscious perceptual defence whereby humans unconsciously suppress
or even block some sensory information patterns related to negative events (see McGinnies, 1949;
Pratto & John, 1991). A mechanism for blocking or suppressing information is also attributable to the
limited conscious capacity for visual information processing. The human mind cannot encode every
visual message from simultaneous presentations of multiple visual messages. It has unconsciously to
suppress (through suppressive function of sensory information processing) some of the messages in
order to encode those messages that can be represented in the conscious mind (Kastner, De Weerd,
Desimone, & Ungerleider, 1998; Kastner & Ungerleider, 2000; Reynolds, Chelazzi, & Desimone, 1999).
Is it possible that both perceptual and cognitive mechanisms suppress undesirable information
patterns, supporting the theory of the unconscious mind? Further investigations would provide more
evidence on this matter.
There is evidence that the evocation of associative memory networks guide human behaviour and
learning processes outside of conscious awareness. The assertion that the evidence does not support
the unconscious mind is inconclusive (Gilhooley, 2008; Westen, 1999, 2006). Unconscious
emotional/motivational processing cannot easily be grouped under a single heading of the unconscious
mind, but the terms “conscious processes” and “unconscious processes” may be used to refer to such a
distinction (Westen, 1999). Evans (2008) suggested using “System 1” (unconscious) and “System 2”
(conscious) processes as neutral terms (see Kahneman & Frederick, 2002; Stanovich, 1999).
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The perceptual, cognitive, and emotional/motivational functions appear to be sharing the same
neural networks. This indicates that they are not mutually exclusive. The functions, sooner or later,
work associatively in processing information, and forming and retrieving thoughts (see Ball & Little,
2006; Berntsen & Jacobsen 2008; Mace, 2006). The thought formation and retrieval processes are
elementary associative learning processes (see Dienes, 1992). As Westen (1998) explained, conscious
goal-directed activity is often accompanied with unconscious associative “memory networks” (e.g.,
beliefs, wishes, desires, and thoughts) and “unconscious procedures” (e.g., affects, motives, and
defences). These unconscious networks and procedures guide human behaviour by activating
associated thoughts and emotional states (Kuldas et al., 2012, 2013). This activation brings with it the
emotional/motivational influence.
Activated expectations, needs, desires, or fears motivate or demotivate learners. They engage the
cognitive resources in learning, facilitating or inhibiting conscious learning. To what extent the
emotional/motivational influence inhibits or facilitates learning is a recurring issue in educational and
psychological fields. Further examination would cast light on the question of when unconscious
processes inhibit or facilitate teaching and learning activities.
Conclusion
This review has collated evidence for the unconscious allocation of cognitive resources to taskrelevant and task-irrelevant thoughts. One basic requirement of learning (construction and automation
of cognitive schemata) is to tailor instruction to learners’ level of expertise, optimising cognitive load
or the use of working memory capacity. The other requirement is to encourage learners consciously to
allocate cognitive resources in working memory to task-relevant thoughts. The literature reviewed on
the second requirement raises the question of how do learners consciously allocate their resources
from task-relevant to task-irrelevant thoughts? Given this process, can learning be viewed solely as a
conscious activity?
The literature remains unclear about how affective/motivational thought processes affect
conscious allocation. Resource allocation theory and unconscious mind theory provide alternative
explanation for how this occurs. How do negative emotional states and unconscious associative
memory networks steer learners’ cognitive performance, motivating them to allocate or not to allocate
their available cognitive resources to task-relevant thoughts?
The general consensus by researchers on the cognitive, perceptual, and affective/motivational
processes of learning is that learners care not always conscious of their learning processes. Further, it
may not be desirable solely to be conscious learners. Conscious processing is restricted. Information
processing must have an unconscious processing system in addition to the conscious so that humans
can react readily to environmental stimuli and learning activities. Research lacks consensus about the
main factors that obstruct the conscious allocation of cognitive resources to task-relevant thoughts. Is
it cognitive processing capacity alone? On the other hand, are there unconscious associative memory
networks (wishes, beliefs, and thoughts) and unconscious procedures (motives, defences, and
emotions) at play? The theory of the unconscious mind suggests that both sensory organs and the
unconscious mind prevent some information from entering the conscious mind. Other perspectives
point out the constraints of cognitive capacity. Notwithstanding a lack of consensus, there is evidence
that unconscious cognitive processing reduces the expenditure of limited cognitive resources on
completing a task.
To conclude, learners need unconscious cognitive and affective processing as much as they need
their conscious counterparts. Further studies are required to examine how learners might benefit from
the unconscious cognitive and affective/motivational processing systems. Without the unconscious,
humans can respond only to a fraction of the information that enters their system via sight, hearing,
taste, smell, and touch. With unconscious processing, they can find an association or disassociation
within and between various patterns of information and then generate conscious responses. Neither
conscious nor unconscious processing always facilitates learning. Either method of processing may
impede learning especially when there are time constraints, a high level of uncertainty, or strong
emotional/motivational factors at play.
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