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[bookmark: _Hlk26689956]The human brain has granted our species with a remarkable capacity for understanding and manipulating the world around us. This ability is credited to the transfer of information between cells within the brain called neurons (Moriarty, 2015). Neurons are the information processing units of the brain, of which among other functions, enable the receiving of information, its processing, the encoding of memory, and the facilitation of behavior (Kolb & Whishaw, 2001). An adult brain consists of approximately eighty-six billion neurons. Each neuron is be connected to a multitude of other neurons, with up to ten thousand synaptic links (Moriarty, 2015). The neuron itself consists of three parts: dendrites, cell body, and axon. Communication between neurons is conducted via electromechanical transmissions (Moriarty, 2015).  
 Electromechanical transmissions refer to the conversion of chemical signals to electrical signals (Moriarty, 2015). This type of message transfer is achieved via the use chemicals known as neurotransmitters, which can be synthesized in the cell body, the axon, or presynaptic terminal (Kolb & Whishaw, 2001). Despite the large variety of neurotransmitters in the brain, those chemicals can only serve one of two functions: the conveying of either excitatory or inhibitory messages between the neurons (Kolb & Whishaw, 2001). This in turn determines whether the recipient cell will prompt the activation of another joint neuron (Kolb & Whishaw, 2001).  In the case of excitatory messages, neurotransmitters are release through Type I synapses, that bind to postsynaptic receptors found in an area known as the dendric spine al (Kolb & Whishaw, 2001). The binding of the neurotransmitter molecule to a receptor opens a corresponding ion channel which allows the transfer of charged ions in and out of the neuron, thus transferring the chemical signal in to an electrical one, potentially altering the electrical charge within the cell (Kolb & Whishaw, 2001).  A neuron in static state (or resting membrane potential), has an inner negative charge of -70 mV and outer cell charge of 0 millivolts (Kolb & Whishaw, 2001). The net influx of positively charged ions or excitatory post-synaptic potential from the outside area of the membrane, causes a depolarization of the neuron (Kolb & Whishaw, 2001).  A collective depolarization across multiple sites on the dendrites causes the membrane potential within the cell to drop to – 50 millivolts (Kolb & Whishaw, 2001). This level of inner neuron charge is referred to as threshold potential (Kolb & Whishaw, 2001). Threshold potential triggers the opening of voltage gated sodium channels at the beginning of the axon hillock (Kolb & Whishaw, 2001).  This triggers the further opening of sodium channels across the entire length of the axon, rapidly increasing the charge of the inner axon membrane, until it reaches a value of +30 millivolts in a state called action potential (Kolb & Whishaw, 2001).  Action potential results in the firing of an electrical impulse from the axon towards the synapses, this stimulates the release of neurotransmitters, triggering further electromechanical transmissions between linked neurons (Kolb & Whishaw, 2001). However, depolarization of the cell does not always result in the triggering of action potential. This is due to the inhibitory functions of Type II synapses. Unlike type I, type II synapses are directly connected cell body, which if needed, allows them to reduce the depolarization of the neuron by applying inhibition next to the axon hillock (Kolb & Whishaw, 2001). Thus, preventing the further communication between other linked neurons. This intricate method of neuron activation is what allows the brain capable to carry out complex functions, such as the determining of a response towards environmental demands in a process know as ‘information processing’ (Moriarty, 2015). 
  The ability of people to identify and concentrate on important stimuli amongst a constant flow of sensory information is known as ‘attention’ (Eysenck & Keane, 2010; Moriarty, 2015).  This mechanism has a determining role within the major theoretical constructs of Cognitive information processing (e.g., Atkinson & Shiffrin, 1968; Baddeley, 1986, 2001). 
Attention is can divided in to three categories: focused, sustained, and divided attention (Moriarty, 2015; Snel et al., 2004). The brain receives a constant influx of sensory information, with the vision alone accounting for 120 megabytes of data acquisition per minute (Koch et al., 2006 in Moriarty, 2015). Focused, or selective attention is the filtering process in which a person will attend to a single, relevant informational stimulus, while ignoring other peripheral distractors (Eysenck & Keane, 2010; Moriarty, 2015; Snel et al., 2004). Research on selective, attention examines the degree of which an individual is susceptible to efficacy diminishment in task execution, as a result of increasing inability to discriminate distractor inputs. This may depend on the type and strength of those stimuli (Eysenck & Keane, 2010; Gupta & Gupta, 1999). Focused attention or vigilance refers to the prolonged search for change in a stimulus, due to a potential need for further interaction with the input (Moriarty, 2015). A prolonged implementation of this type of attention eventually leads to a decrease in attentional performance. Suggesting the existence of limited attentional resources (Moriarty, 2015). 
Divided attention on the other hand, refers to the concurrent execution of tasks (Gupta & Gupta, 1999, Eysenck & Keane, 2010), that may require the use of both selective and sustained attention (Moriarty, 2015). The ability to multi-task has become an increasingly important component of successfully coping with the demands of everyday live. The exact operational structure of this type of attention is still the topic of ongoing debate between researchers, due to the presence of controversial and inconsistent research evidence (Eysenck & Keane, 2010).
Still, the most widely used framework for conceptualising the factors determining the outcome of dual-task performance is the Wickens (1984) multiple resources module. Which provides an alternative to the Kahneman (1973) Central capacity module (Eysenck & Keane, 2010).  
According to Kahneman (1973) module suggests the existence of a central capacity (e.g., attention), which is utilized for the performance in all manners of tasks. However, this capacity is dependent on a limited resource pool. When performing a task, the use of central capacity causes the draining of those resources. More complicated tasks will increase the level of resource used, this results in resource depletion, and ultimately lead to task interference (Eysenck & Keane, 2010). On the other hand, Wickens (1984) puts forward the idea of separate processing pools, in this module task interference will on occur if I both tasks are received process and responded to by the same processing pools: spatial-verbal, auditory-visual, vocal- manual. 
Previous studies using the dual-task paradigm (tasks which assess the level of performance of a person during the simultaneous execution of two tasks), have demonstrated a general performance decrease in at least one of the tasks, when they are introduced together, as opposed to when they are performed individually (Eysenck & Keane, 2010). However, the level of performance impairment in ether activity can drastically influence the tasks’ nature, in terms of their similarity, their level of difficulty, and the participants level of practice (Eysenck & Keane, 2010).  In terms of similarity, an increased task interference can be caused by an overlap in the stimuli modality. Meaning that performance in tasks that share two similar introduction methods, visual and visual, or auditory and auditory, will be lower when compared to task that use a cross modality method of introduction, such as visual and auditory (Treisman & Davies, 1973 in Eysenck & Keane, 2010). Similarly, task performance can be reduced if the tasks share similar response methods verbal and verbal, or manual and manual (McLeod, 1977 in Eysenck & Keane, 2010). An increase in the difficulty of given activities is also associated with is also associated with dual task interference. Task performance increase may be achieved though practice and consequently increase task performance, turning control process which have limited capacity in to automated - removing the need for active attention on the tasks (Eysenck & Keane, 2010).
The relationship between the operational mechanics of the nervous system and components of informational processing become evident when considering potential changes to cognitive functioning; due to a regular or irregular consumption of chemical substances, such as drugs. Drugs are chemical compounds that can induce changes in mood, cognition, and experience, by altering chemical reactions within the brain, specifically those related to the functioning of the synapses (Kolb & Whishaw, 2001). A drug can affect neurological activity, by either increasing or decreasing the effectiveness of neurotransmitters (Kolb & Whishaw, 2001). Based on their effects on neurotransmission, drugs can be divided in to two overall classes: agonists and antagonists (Kolb & Whishaw, 2001). Agonists increase the potency of neurotransmitters, whilst antagonists are compounds that decrease or block the activity of a corresponding neurotransmitters (Kolb & Whishaw, 2001). Therefore, the properties of a drug may facilitate or hinder transfer of excitatory and inhibitory messages, altering the levels of neural activity, and potentially increasing or diminishing cognitive functions (Esgate et al., 2005). 
Caffeine is the most consumed psychoactive substance on the planet (Ferre, 2008; Einöther & Giesbrecht, 2012). The consumption of caffeine has been corelated with an increase in certain areas of cognitive functioning (Nehlig, 2010; Ruxton, 2008).  Its main biological effects derive from its ability to act as an adenosine antagonist (Esgate et al., 2005; Ferre, 2008; Ribeiro & Sebastiao, 2010). Adenosine is a naturally according neuromodulator in the central nervous system. Its main role is the control of the sleep-wake cycle by interacting with A1 and A2a adenosine receptors (Einöther & Giesbrecht, 2012). A1 receptors inhibit the release of neurotransmitters like glutamate, dopamine and acetylcholine, which are used in the transfer of excitatory messages (Einöther & Giesbrecht, 2012). On the other hand, A2a receptors are shown to reduce psychomotor functions (Einöther & Giesbrecht, 2012). Tthroughout the course of a day, an increasing amount of adenosine binds to the A1 and A2a receptors, inhibiting the effects of neurotransmitter that decrease neuron activity, inducing tiredness, and promoting the need for sleep (Porkka-Heiskanen et al. 2002). However, caffeine possesses the same affinity towards type A1 and A2a receptors as adenosine, this allows it to take its place on the receptor, preventing interaction, and increasing neuron activity (Einöther & Giesbrecht, 2012). Which in turn translates in to increase of arousal, vigilance, attention, motor activity (Einöther & Giesbrecht, 2012).
So far, researchers have attempted to reach a consensus regarding the potential effects of caffeine on divided attention and dual-task performance, but have been inconclusive (Kerr et al., 1991; Kourtidou-Papadeli et al., 2002; Croxton et al., 1985; Zwyghuizen-Doorenbos etal., 1990; Rosenthal et al., 1991 as cited in Snel, Lorist & Tieges, 2004). 
However, it can be noted that the failure of some studies to induce improvement in multi-tasking performance, may be the result of the contextual limitations in which the drug was administrated. 
Two studies of overnight performance by Borland et al (1986) Rogers et al (1989), have demonstrated an improvement in dual-task performance as a result of caffeine consumption (Stelt, 1999). As described in Stelt (1999), both researchers included the periodic introduction of a 20-minute combined compensatory tracking and audio vigilance task. With the objective of maintaining of a zero position on a landing system meter with the use of joystick, and the simultaneous detection of 1.5 sec pause in a tone-pause-tone sequence. In the Borland et al (1986) experiment, performance decline has been observed around 9 hours after the introduction of the first task. The introduction of 300mg of caffeine around midnight, by the two research teams have corresponded with performance improvement in both studies (Borland et al, 1986; Rogers et al, 1989).
The key determining difference in findings between those, other contemporary studies, may be the manner in which task performance has been conceptualized. As mentioned before, caffeine acts as a counter active agent to the inhibition of neural activity caused by adenosine. Meaning that caffeine impact on task performance may be far more noticeable in an already depleted central neural system. As was the case in the two studies conducted by Borland et al (1986) and Rogers et al (1989), in which caffeine is introduced to participants who already exhibit signs of task impairment. In that sense it may be more appropriate that caffeine is examined as sustainer of multi-tasking, rather than an enhancement. 
Alcohol has been shown to actively reduce multi-tasking in activities such as driving (Maylor et al., 1990: Wester et al ., 2010). Alcohol induced attention deficit may be one of the major reasons for traffic accidents (Wester et al., 2010). The major effect of alcohol is to mimic the effect of Gamma-aminobutyric acid (GABA), which is the major inhibitory neurotransmitter in the central neuro system. This property results of corresponding GABA receptors, causing hyper polarization of the neuron, and thus slowing the of neuro activity (Lobo & Harris, 2008). The reduction of neuro activity may result decrease of operation processing, vigilance, arousal, reducing the ability to multi-task. A study on driving performance on by Freydier et al., (2014), demonstrate a more severe impact of divided attention in young drivers compared to experienced ones, potentially supporting the role of atomization in the increase of multi-tasking efficiency.
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