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Abstract 

	
Visual scenes are complex and overloaded by information, 

yet they contain invariants that are stable over time. The 

contextual cueing paradigm demonstrates the existence of an 

implicit form of memory for visual context that guides 

attention to relevant aspects of a scene, thus optimizing 

visual search. Studies have found a right-hemispheric bias for 

visuospatial attention, but results have been less conclusive 

regarding hemispheric differences in contextual cueing. Since 

visuospatial attention is a crucial mechanism in contextual 

cueing, we hypothesized that performance on the task would be 

enhanced when stimuli were presented in the left visual 

hemifield. We compared performance depending on the 

visuospatial location of the stimuli (left or right visual 

hemifield) and did not find significant differences between 

hemifields. Such results may be due to individual variation and 

the participation of both goal-directed and stimuli-driven 

attentional mechanisms in contextual cueing, which show 

different patterns of lateralization in the brain.  
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Resumen 

	
Las escenas visuales son complejas y sobrecargadas de 

información pero, aún así, contienen elementos invariables que 

se mantienen a través del tiempo. El contextual cueing paradigm 

demuestra la existencia de una forma implícita de memoria para 

el contexto visual que guía la atención a los aspectos más 

relevantes de una escena, optimizando así la búsqueda visual. 

Varios estudios han encontrado un sesgo hacia el hemisferio 

derecho en la atención visuoespacial, pero los resultados han 

sido menos concluyentes en lo referente a las diferencias 

hemisféricas en el contextual cueing. Debido a que la atención 

visuoespacial es un mecanismo crucial en el contextual cuieng 

task, hipotetizamos que el desempeño en esta tarea sería 

superior cuando los estímulos fueran presentados en el 

hemicampo izquierdo. Siendo así, comparamos el desempeño en la 

tarea dependiendo de la ubicación visuoespacial de los 

estímulos (hemicampo visual izquierdo o derecho) y no 

encontramos diferencias significativas entre hemicampos. Estos 

resultados pueden deberse a diferencias individuales entre 

sujetos y a que en el contextual cueing participan la atención 

dirigida por objetivos y la atención dirigida por estímulos, 

las cuales tienen diferentes patrones de lateralización en el 

cerebro. 
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Introduction 

 

Visual scenes in the natural world are typically complex 

and filled with an overwhelming amount of information. 

Nevertheless, such scenes contain meaningful regularities and 

covariation between visual objects and events, forming 

invariants that are stable over time (Chun & Jiang, 1998). In 

order to make sense of a complex visual context, attentional 

mechanisms must intervene to prioritize and select behaviorally 

relevant information while ignoring irrelevant elements (Chun, 

2000). In an effort to study how visual context can be defined, 

how it influences visual processing and how contextual 

knowledge is acquired and represented, Chun and Jiang (1998) 

developed a paradigm called contextual cueing. This paradigm 

demonstrates the existence of a robust, implicit memory for 

visual context that guides attention to the most relevant 

aspects of a scene, thus giving an insight into the way that 

memory and attention interact to optimize visual search (Chun & 

Jiang, 1998).  

 

The contextual cueing task consists of the presentation of 

a visual display in which subjects must search for a rotated 

letter T target that is embedded among rotated L-shaped 
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distractors. Half of the displays are made up of an arbitrary, 

randomly generated configuration of elements, whereas the 

remaining displays contain a set of invariant spatial 

configurations that are repeated throughout the experimental 

session. In these repeated displays, targets appear in 

consistent locations within their invariant context (Chun & 

Phelps, 1999). This paradigm demonstrates that the repetition 

of the invariant configurations forms an implicit memory for 

visual context that subsequently guides attention towards the 

target. Therefore, this allows subjects to unknowingly predict 

the location of the target, which is evidenced by faster 

reaction times for repeated contexts in comparison to new 

contexts (Chun & Jiang, 1998).  

 

Following its initial development, various studies 

attempted to find the neural mechanisms involved in contextual 

cueing using neuropsychological patients (Chun & Phelps, 1999), 

neuroimaging techniques (Greene, Gross, Elsinger & Rao, 2007), 

and pharmacological interventions (Park, Quinlan, Thornton & 

Reder, 2004). All of these studies found an involvement of 

medial temporal lobe (MTL) structures in contextual cueing, 

particularly the hippocampus. Moreover, subsequent studies 

found a greater involvement of the right hippocampus compared 

to the left, suggesting the existence of hemispheric 
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asymmetries in this cognitive process (Manelis & Reder, 2012; 

Negash et al., 2015). However, a divided visual field study had 

previously found that the contextual cueing effect was larger 

for stimuli presented to the right visual field rather than the 

left (Olson & Chun, 2002), thus suggesting the involvement of 

the left hemisphere and contradicting the aforementioned 

results. To our knowledge, there have not been any more efforts 

to provide further evidence of the hemispheric asymmetries in 

contextual cueing, which makes it difficult to make any valid 

affirmations in this regard. As a result, it is still unclear 

whether contextual cueing is lateralized to the left or right 

hemisphere.  

 

Nevertheless, a considerable amount of studies have found 

that visuospatial attention is predominantly governed by the 

right hemisphere (Müri, et al.,2002; Shulman, et al., 2010; 

Malhotra, Coulthard & Husain, 2009; Becker & Karnath, 2007; 

Thiebaut de Schotten, et al., 2011; Wu et al., 2016). 

Visuospatial attention is a crucial mechanism in the contextual 

cueing task due to its visual nature and the need to maintain 

focused spatial attention for satisfactory performance (Chun & 

Phelps, 1999). Therefore, we hypothesize that the contextual 

cueing effect is greater for stimuli presented to the subjects’ 

left visual hemifield, due to the fact that information from 
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the left visual hemifield is projected to the right cerebral 

hemisphere (Squire, et al., 2008).  

 

Memory-guided attention has been found to be a powerful 

mechanism to make predictions about the external world and 

guide behavior in a coherent manner (Chun, 2000). However, 

despite its potential relevance in cognition, not many efforts 

have been made to provide further insight into the 

neurocognitive mechanisms underlying this process. Thus, our 

goal is to contribute to the developing knowledge and 

comprehension of contextual memory-guided attention by 

identifying whether performance on the contextual cueing task 

is enhanced when stimuli are presented to the left visual 

hemifield. To achieve this, we will measure reaction times for 

each hemifield separately and detect possible differences among 

them.  

 

We will begin by discussing the background and existing 

theory pertaining to the objectives of the study, followed by a 

definition of the variables and a description of the method 

employed to conduct the experiments. Subsequently, we will 

present our results with their corresponding analysis and 

discussion, and finally, we will offer our concluding remarks.  
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Problem statement 

 

Hemispheric asymmetries in the human brain have been 

largely studied for the past decades in order to better 

understand the organization of cerebral function and its 

behavioral correlate (Güntürkün & Ocklenberg, 2017). Most 

efforts have been aimed at exploring asymmetries in handedness, 

language, and visuospatial attention (Hopkins, 2007; Gotts, et 

al., 2013), but not many have made it their goal to find 

hemispheric differences in implicit context-dependent memory. 

This form of memory was first described by Chun and Jiang 

(1998) through the use of a paradigm that proved the existence 

of a robust memory for visual context that guides spatial 

attention towards task-relevant aspects of a scene. This 

process was named contextual cueing, and various studies have 

aimed to find the brain structures involved in its functioning 

(Chun & Phelps, 1999; Park, et al., 2004; Greene, et al., 

2007). However, fewer investigations have intended to detect 

the hemispheric asymmetries that likely exist in the processing 

of this type of memory. Since numerous studies that have found 

a right-hemisphere dominance in visuospatial attention (Müri, 

et al.,2002; Shulman, et al., 2010; Malhotra, Coulthard & 

Husain, 2009; Becker & Karnath, 2007; Thiebaut de Schotten, et 

al., 2011; Wu et al., 2016), it is reasonable to hypothesize 
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that contextual cueing is also lateralized to the right 

hemisphere. Nevertheless, some studies have found the opposite 

results for visuospatial attention and contextual cueing itself 

(Chokron, Brickman, Wei, & Buchsbaum, 2000; Olson & Chun, 

2002). Thus, it remains unclear whether contextual cueing is 

lateralized to the left or right hemisphere, or if such 

asymmetries exist at all. Therefore, our goal for the present 

study is to contribute to the clarification of such 

uncertainties by identifying whether performance in the 

contextual cueing task is enhanced when the stimulus is 

presented to the left or right visual hemifield.   

 

 

Research question 

 

Are there performance differences in the contextual cueing 

task depending on the visuospatial location of the target? 

 

Hypothesis 

 

Performance in the contextual cueing task is enhanced when 

the stimulus is presented in the subjects’ left visual 

hemifield.  

 



	 14	

 

Null Hypothesis  

There is no significant difference in performance in the 

contextual cueing task when the stimulus is presented in the 

subjects’ left or right visual hemifield. 

 

 

Justification  

 

Visual context contains structure in the form of 

regularities and invariant properties that are stable over time 

(Chun, 2000). Chun and Jiang (1998) proposed that repetition of 

these regularities results in an implicit form of learning and 

memory of visual contexts, which then serves to guide visual 

attention to relevant aspects of a scene. This mechanism 

enables us to generate predictions and reduce the inherent 

complexity of the visual world, thus allowing us to interact 

with it in an efficient manner (Chun & Nakayama, 2000). Despite 

its potential importance in cognition, the neural mechanisms 

underlying contextual memory-guided attention remain somewhat 

unclear due to insufficient evidence and contradictory findings 

(Olson & Chun, 2002; Manelis & Reder, 2012). Our study 

contributes to this knowledge gap by providing further insight 

into the way this process is implemented in terms of 
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neurocognitive mechanisms. Finding visual hemifield differences 

in contextual cueing - for instance, a left hemifield advantage 

above the right- would suggest the involvement of the 

contralateral hemisphere in tasks of this nature. Therefore, 

our results could encourage further studies to employ 

neuroimaging techniques to observe these differences in a more 

direct form and add to the developing knowledge and 

comprehension of contextual memory-guided attention.   

 

 

Objectives 

 

General objective 

Identify whether performance on the contextual cueing task 

is enhanced when the stimulus is presented in the left visual 

hemifield. 

 

Specific objectives 

• Obtain the reaction times of the contextual cueing task 

depending on the visuospatial location of the stimulus (left or 

right visual hemifield).  

• Calculate the contextual cueing effect for each 

hemifield separately. 



	 16	

• Compare the contextual cueing effect of the left and 

right visual hemifields and detect possible differences.  

 

 

Background of the study 

 

Since its development by Chun and Jiang in 1998, the 

contextual cueing paradigm has been used in various studies 

attempting to examine different aspects of implicit learning 

and memory. Some of these studies have used neuroimaging 

techniques, neuropsychological patients, and pharmacological 

interventions to find which areas of the brain are involved 

when subjects carry out this particular task. One of the 

earliest of these studies was one conducted by Chun and Phelps 

(1999), in which amnesic patients with temporal lobe damage 

completed the contextual cueing task. They found that 

contextual cueing was absent in amnesic patients, which 

demonstrated that the hippocampus and its surrounding medial 

temporal lobe (MTL) structures mediate implicit contextual 

encoding, challenging the previous notion that the MTL was only 

involved in explicit memory processes.  

 

The previous findings were later confirmed by studies that 

used neuroimaging methods to directly observe the cortical 
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areas involved in contextual cueing. For instance, Greene, et 

al., (2007) used fMRI on healthy participants while they 

completed a contextual cueing task. They found that the 

hippocampus was indeed activated during the task and that it 

differentiated between repeated from novel displays without 

conscious recognition. On the other hand, Park, et al. (2004) 

used midazolam, a benzodiazepine, to induce amnesia in healthy 

participants. Benzodiazepines facilitate the action of gamma-

aminobutyric acid (GABA), and given that GABA is found in very 

high density in the hippocampus, midazolam inhibits the 

hippocampus and thus causes temporary amnesia. Subjects 

presented two versions of the contextual cueing task, one under 

the effect of midazolam and the other under saline. Results 

showed that midazolam had an adverse effect on contextual 

cueing, contrary to the saline condition, thus demonstrating 

the involvement of the hippocampus in this kind of implicit 

learning.  

 

Furthermore, a handful of studies have found hemispheric 

and visual hemifield differences in contextual cueing. For 

instance, Olson and Chun (2002) found visual hemifield 

differences in a behavioral study using the contextual cueing 

task. Their results revealed that the contextual cueing effect 

was larger for information presented to the right visual field 
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than the left visual field, suggesting the involvement of the 

left hemisphere in contextual cueing. Nevertheless, some 

studies have found a greater activation of right-hemisphere 

structures during the implementation of the contextual cueing 

task, most notably the right hippocampus. For example, Manelis 

and Reder (2012) used eye tracking and fMRI in a contextual 

cueing task, and found that when the configurations were 

repeated, greater activation in the right hippocampus 

corresponded with a reduction in the number of eye fixations to 

locate the target. Likewise, Negash et al. (2015) conducted an 

fMRI study using the contextual cueing task and found that 

better learning on the task was linked to higher hippocampal 

volume, particularly of the right hippocampus.  

 

Moreover, a large number of studies using different 

paradigms than contextual cueing have found a right-hemisphere 

dominance for visuospatial attention. One of such studies, 

conducted by Thiebaut de Schotten, et al. (2011), used 

diffusion image tractography on healthy subjects and found that 

the parieto-frontal attentional network was larger in the right 

hemisphere. This anatomical asymmetry corresponded to faster 

reaction times for information presented to the left visual 

hemifield than the right hemifield in a visuospatial attention 

task. Similarly, in a study using repetitive transcranial 
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magnetic stimulation (rTMS), Wu et al. (2016) found a greater 

involvement of the right posterior parietal lobule in mediating 

visuospatial attention. This, in turn, corresponded to improved 

reaction times on behavioral tests when the information was 

presented to the left visual hemifield, as was found on the 

prior study. Similar results demonstrating right-hemisphere 

dominance for visuospatial attention were obtained by Müri, et 

al. (2002), Shulman, et al. (2010), Malhotra, et al. (2009), 

Becker and Karnath (2007), and Cai, Van der Haegen, and 

Brysbaert (2013).  

 

Although there seems to be consensus for the right-

hemispheric dominance of visuospatial attention, there is some 

evidence that this might not be the case for all attentional 

tasks. For instance, Chokron, et al. (2000) conducted a 

selective attention experiment, in which participants had to 

detect a letter presented either to the right or left visual 

hemifield. The letter could appear alone or surrounded by 

distractors. Results showed that when the letter appeared 

alone, reaction times were faster when the stimulus was 

presented in the left visual hemifield than the right 

hemifield. The opposite effect was observed for letters 

presented among distractors, meaning that, in this case, 

reaction times were faster when the stimuli were shown in the 
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right visual hemifield rather than the left, suggesting the 

involvement of the left hemisphere. Furthermore, Kingstone, 

Enns, Mangun, and Gazzaniga (1995) conducted a guided visual 

search experiment with split-brain patients and found a left-

hemisphere bias for said task, concluding that strategic 

visuospatial control is most likely lateralized to the left 

hemisphere.   

 

Therefore, even though a considerable number of studies 

have used the Contextual Cueing Paradigm to investigate 

implicit contextual memory, not many of them have attempted to 

find the hemispheric and visual hemifield differences that 

likely take place in the execution of this task. As mentioned 

above, various studies have found a right-hemisphere bias for 

visuospatial attention. However, the only behavioral study 

that, to our knowledge, has looked for visual hemifield 

differences for learning and performance in contextual cueing 

was the one conducted by Olson and Chun (2002), whose results 

contradict the notion of right-hemisphere dominance. Thus, due 

to a lack of sufficient evidence, it is still unclear whether 

hemispheric asymmetries exist in contextual cueing, given that 

the neural mechanisms underlying this task may vary from those 

used in previous studies of visuospatial attention. This calls 



	 21	

for greater research efforts aimed at clarifying such 

uncertainty. 

 

 

Theoretical Framework 

 

The visual pathway 

	
An important starting point for understanding the 

mechanisms involved in contextual visual memory is having a 

general knowledge of the way visual input is received and 

processed by the human brain. One known feature of the 

organization of the human nervous system is the decussation of 

its axons in the visual, somatosensory, and auditory systems 

before reaching the thalamus. This means that each of the 

brain’s hemispheres responds to sensory stimulation and 

controls the musculature of the contralateral (opposite) side 

of the body (Kolb & Wishaw, 2003). In the visual system, this 

decussation is partial and occurs in the optic chiasm. Hence, 

the visual pathway, over-simplified, goes as follows:  

 

Light is captured by photoreceptive cells (rods and 

cones), which induce graded potentials in bipolar cells through 

synapsis. Bipolar cells, in turn, synapse with retinal ganglion 

cells and induce action potentials that travel through its 
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axons. The ganglion cells’ axons coming from each eye form the 

two optic nerves, which meet at the optic chiasm, where roughly 

half of the axons from each nerve cross before entering the 

brain. The remaining axons continue their path into the 

ipsilateral (same side) brain hemisphere (Kolb & Wishaw, 2003). 

 

This happens because each eye’s retina collects input from 

both the right and left visual fields. The ganglion cells whose 

receptive fields are in the left visual field project to the 

right cerebral hemisphere, and the ones that receive input from 

the right visual field project to the left hemisphere (Squire, 

et al., 2008). Although only half of the retinal axons of each 

eye cross to the contralateral hemisphere, this arrangement 

results in the representation of each half of the external 

visual field in its contralateral cerebral hemisphere (Squire, 

et al., 2008).  

 

After the nerves cross at the optic chiasm, they follow 

their path through the optic tract, which ends in the Lateral 

Geniculate Nucleus (LGN) in the thalamus. The LGN receives the 

visual input and then projects it to the primary visual cortex 

(Squire, et al., 2008).  
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The dorsal and ventral attentional networks 

 

As with the visual pathway, it is important to understand 

the basic neural mechanisms underlying visual attention. 

Corbetta and Shulman (2002) described two partially segregated 

attentional networks: a dorsal fronto-parietal system and a 

ventral fronto-parietal system. The dorsal network is thought 

to be organized bilaterally in the brain and is comprised by 

the intraparietal sulcus (IPS) and the frontal eye fields. This 

system is involved in the cognitive selection of sensory 

information and responses, meaning that it engages top-down 

factors such as knowledge, expectations, or goals to guide 

attention towards a given stimulus. This is illustrated in the 

fact that humans are better at finding a given object in a 

visual scene when some of its features are known beforehand, 

such as its color, location, or motion (Corbetta & Shulman, 

2002). This happens because the dorsal network can modulate the 

activity of visual areas by exerting top-down influences upon 

it during the spatial orienting of attention (Vossel, Geng & 

Fink, 2014).  

 

On the other hand, the ventral network encompasses the 

temporoparietal junction (TPJ) and the ventral frontal cortex 

(VFC), and, unlike the dorsal network, it is thought to be 
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strongly lateralized to the right hemisphere (Corbetta & 

Shulman, 2002). This system is involved in the detection of 

behaviorally relevant stimuli, specifically when they are 

salient and outside the focus of processing. The ventral 

network works as a “circuit-breaker” for the dorsal system, 

meaning that when attention is reoriented towards an unexpected 

event, the ongoing cognitive activity is interrupted (Corbetta 

& Shulman, 2002). An example of this would be a fire alarm that 

goes off in a museum tour when all the attendants are focused 

on a painting; the unexpected but behaviorally relevant fire 

alarm would interrupt the attentional focus on the painting and 

reorient it towards itself (Corbetta & Shulman, 2002).  

 

Even though the dorsal and ventral systems are each 

involved in distinct processes, they are known to interact, as 

was found by various studies reviewed in Vossel, et al. (2014). 

These studies used techniques such as functional magnetic 

resonance imaging (fMRI) and transcranial magnetic stimulation 

(TMS), and found that for some attentional tasks, both the 

dorsal and the ventral systems are involved. This suggests that 

the demands of certain tasks require a flexible attentional 

control that can only be accomplished by the dynamic 

interaction of the dorsal and ventral system (Vossel, et al., 

2014).  
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Hemispheric asymmetry in the human brain 

 

Asymmetries between the left and right cerebral 

hemispheres exist in virtually all major neural systems in the 

brain, and can be understood as being structural or functional 

(Güntürkün & Ocklenburg, 2017). Structural asymmetries refer to 

neuroanatomical differences between the left and right 

hemispheres, whereas functional asymmetries are understood as 

the lateralization of motor, perceptual and cognitive functions 

to the left or right cerebral hemisphere (Hopkins, 2007). It 

was previously thought that lateralization was a unique feature 

of the human species, but recent research has shown otherwise. 

Functional and structural left-right asymmetries have been 

observed in the vertebrate lineage, such as mammals, birds, 

reptiles, amphibians, bony fishes, and jawless fishes, and even 

in invertebrates including species of octopuses, honeybees, and 

nematodes (Ocklenburg & Güntürkün, 2012). Such asymmetries are 

thought to have evolutionary advantages, namely an increase in 

brain efficiency, an avoidance of redundant processing, and an 

enhanced ability to perform two tasks simultaneously (for a 

review, see Güntürkün & Ocklenburg, 2017).  

 

Handedness and language are two of the most studied 

manifestations of such lateralization in humans (Hopkins, 
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2007).  These functions are systematically related, given that 

about 98% of right-handed individuals have left hemisphere 

dominance for language (Squire, et al., 2008), while left-

handers show more variation in the lateralization of this 

function (Kolb & Wishaw, 2003). Furthermore, several studies 

have shown right-hemisphere lateralization for visuospatial 

attentional abilities (Müri, et al.,2002; Shulman, et al., 

2010; Malhotra, et al., 2009; Becker & Karnath, 2007; Thiebaut 

de Schotten, et al., 2011; Wu et al., 2016) and some have 

suggested a complementary hemispheric specialization for 

language and visuospatial attention (Cai, et, al. 2013). The 

latter study supports the “Causal Hypothesis”, which states 

that the lateralization of one function causes the opposite 

lateralization of the other. Therefore, individuals who have 

left hemisphere dominance for language would have right 

hemisphere lateralization for visuospatial attention, and the 

opposite would be the case for left-handers.  

 

For the purposes of this study, hemispheric asymmetries in 

attentional and visuospatial processing will be discussed in 

further detail.  
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Hemispheric asymmetries in visuospatial attention. 

 

Several studies have found hemispheric differences in 

visual processing and various forms of attentional processing, 

among them visuospatial attention. Due to the importance of 

these fundamental mechanisms in contextual cueing, some of such 

studies will be reviewed below.  

 

Hemispheric asymmetries in visual processing. 

 

Visual processing asymmetries have been studied according 

to the nature of the visual task at hand. Kosslyn (as cited by 

Hellige, Laeng & Michimata, 2010) distinguished between two 

fundamental modalities of visual perception: coordinate and 

categorical spatial relations. The first refers to the ability 

to perceive and express space in a quantitative sense; for 

instance, estimating the distance between two objects, which 

would be useful in navigation. The latter refers to a way to 

represent spatial relations by the relative position of its 

components, expressed in prepositions such as “above”, “under”, 

“behind”, “alongside”, “underneath”, etc.  

 

Several studies in humans and animals have found a right-

hemisphere advantage for coordinate spatial relations and a 
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left hemisphere bias in processing categorical relations (for a 

review, see Kosslyn, Chabris & Laeng, 2003; Vauclair, Yamazaki 

& Güntürkün, 2006). Various methods have been used to assess 

the lateralization of these abilities, among them divided-

visual-field studies and neuroimaging in healthy subjects (for 

a review, see Hellige, et al., 2010). These studies showed that 

performance in judging categorical relations, measured through 

accuracy and reaction time, was better when stimuli were 

presented to the right visual field than the left. The opposite 

effect was observed for coordinate relations, meaning that 

performance for this task was superior when stimuli were 

presented to the left visual field.  

 

Another body of evidence comes from studies involving 

neuropsychological patients. Laeng (1994, 2006), for example, 

found that patients with unilateral lesions in the left 

hemisphere failed to notice changes in categorical spatial 

relations, but had no difficulty in tasks involving coordinate 

relations. The effect was reversed for patients who had 

unilateral lesions to the right hemisphere, meaning that their 

ability to notice changes in categorical spatial relations was 

relatively intact but they performed dismally when completing a 

coordinate relations task.  
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Hemispheric asymmetries in attentional processing. 

 

It is largely considered that spatial attention is 

lateralized to the right hemisphere, mostly due to observations 

in patients who show symptoms of spatial neglect following 

unilateral lesions of the right hemisphere. Studies have found 

that patients who have right posterior parietotemporal lesions 

show symptoms of contralateral neglect that are more severe 

than those observed in individuals who have suffered a lesion 

in the contralateral region of the same area (Kolb & Wishaw, 

2003; Becker & Karnath, 2007). There are two theories that 

attempt to explain these observations. The first of them, known 

as the “standard theory” of spatial neglect, states that the 

right hemisphere controls attentional processing of both the 

right and left visual fields, while the left hemisphere only 

controls the right visual field (Mesulam, as cited by Corbetta 

& Shulman, 2011). A second theory, namely the “opponent-

process” theory, postulates that both hemispheres are biased to 

control attentional processing of the contralateral visual 

field, but said bias is stronger in the left than the right 

hemisphere (Kinsbourne, as cited by Corbetta & Shulman, 2011).   

 

Thus, various studies have been conducted to elucidate the 

involvement of each hemisphere in attentional processing. 
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Different neuro-imaging techniques have been used to determine 

which areas of the brain are involved in attentional tasks. For 

instance, studies using event-related potentials (ERPs) have 

found right-hemisphere dominance for visuospatial attention 

processing, specifically the occipital and parietal regions 

(Miniussi, Rao & Nobre, 2002; O’Connell, Schneider, Hester, 

Mattingley & Bellgrove, 2010). Likewise, repetitive 

transcranial magnetic stimulation (rTMS) studies have shown the 

predominant role of the right posterior parietal cortex in 

visuospatial attention, as well as the right superior parietal 

lobule (Müri, et al., 2002; Wu, et al., 2016). 

Electroencephalographic recordings also support the notion of a 

right-hemispheric bias for the processing of visual spatial 

attention (Kornrumpf, Dimigen & Sommer, 2017).  

 

Furthermore, a study conducted by Thiebaut de Schotten, et 

al. (2011) used diffusion imaging tractography based on 

spherical deconvolution and observed that the organization of 

parieto-frontal connections in the monkey and human brain are 

similarly organized. They found that there are three 

longitudinal parieto-frontal tracts, which are divided into a 

dorsal superior longitudinal fasciculus (SLF) I, middle SLF II, 

and ventral SLF III. Their results show that the SLF I is 

symmetrically distributed between the left and right 
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hemispheres, the SLF II shows a trend of right lateralization, 

and the SLF III is lateralized to the right. Following a line 

bisection test and a Posner paradigm, the findings indicated 

that reaction times were faster for the left hemifield, which 

correlated with larger SLF II volumes in the right hemisphere.  

Thus, these findings suggest right-hemispheric dominance for 

visuospatial attention is associated with an unbalanced speed 

of visuospatial processing, caused by the larger volume of the 

SLF II in the right hemisphere (Thiebaut de Schotten, et al., 

2011).  

 

Additionally, other modalities of attention have been 

studied. The expected right-hemisphere bias has been found in 

somatosensory attention during a graphesthesia task (Meador, 

Allison, Loring, Lavin & Pillai, 2002), in an auditory target 

detection and novelty processing in an oddball task (Stevens, 

Calhoun & Kiehl, 2005), and in a selective visual attention 

task (Chokron, et al., 2000). On the contrary, studies have 

found that motor attention is mediated by the left hemisphere, 

particularly by the supramarginal gyrus and the adjacent 

anterior intraparietal sulcus (Rushworth, Krams & Passingham, 

2001; Rushworth, Ellison & Walsh, 2001). Thus, with the 

exception of motor attention, there is an increasingly large 
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body of evidence for the relative advantage of the right 

hemisphere over the left hemisphere for attentional processing.  

 

Implicit memory and implicit learning 

	
Memory is understood as the process in which previously 

learned information is encoded, stored and retrieved (Purves, 

et al., 2004). According to its qualitative properties, it has 

been categorized as explicit and implicit memory. Explicit 

memory refers to the conscious and intentional recollection of 

material that can be expressed by language, such as daily 

episodes, words and their meanings, and historical facts (Kolb 

& Wishaw, 2003; Purves, et al., 2004). Implicit memory, on the 

contrary, is a form of memory that is not available to 

consciousness (Purves, et al., 2004), meaning that, when being 

used, the individual is not aware of it (Goldstein, 2008).  

Moreover, implicit memory allows the influence of prior 

experiences on current behavior without intentional retrieval 

(Schott, et al., 2004). Examples of this kind of memory include 

perceptual priming, conceptual priming, habit learning, skill 

learning, motor sequence learning, certain kinds of category 

learning, and some forms of classical conditioning (Reber, 

2008).  
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Furthermore, implicit learning refers to the ability to 

acquire new information without intention or awareness, with 

the resulting knowledge being difficult to express (Cleeremans, 

Destrebecqz, & Boyer, 1998). This type of learning contrasts 

with explicit learning, in which the individual consciously 

acquires skills or knowledge and can explain how such 

information was obtained (Goujon, Didierjean & Thorpe, 2015). 

Implicit learning is governed by a set of principles: it 

emerges slowly during practice and becomes robust over time, 

resists through various psychiatric and neurological disorders, 

is independent from intellectual coefficient (IQ), is 

insensitive to age, and is driven by fundamental mechanisms 

that are shared with other species (Goujon, et al., 2015).  

 

Therefore, implicit learning and implicit memory, although 

closely related, are distinct processes that are studied in 

different ways. In implicit learning experimental tasks, 

knowledge acquisition is incidental, meaning that subjects are 

not informed of the underlying regularities in the presented 

content, neither are they instructed to search for these 

regularities while completing the acquisition task (Buchner & 

Wippich, 1998). In the subsequent test situation, the 

individual may or may not be required to intentionally retrieve 

the previously acquired knowledge (Buchner & Wippich, 1998). 
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For instance, in the Artificial Grammar Learning paradigm, 

participants are told to memorize a set of letter strings 

generated by a finite-state grammar, are later informed that 

the memorized strings follow grammatical rules, and are finally 

asked to classify new strings as grammatical or not (Reber, as 

cited by Cleeremans, et al., 1998). Thus, subjects classify 

these new strings as grammatical or not based on their previous 

experience with the strings during the memorization phase 

(Buchner & Wippich, 1998). Other paradigms for studying 

implicit learning include Statistical Learning, Sequence 

Learning and Dynamic System Control (for a review, see 

Cleeremans, et al., 1998).  

 

On the other hand, implicit memory tasks do not require 

for the knowledge acquisition to be incidental, but such 

knowledge can ease performance on a test without any explicit 

reference to the learning episode (Jacoby & Dallas, as cited by 

Buchner & Wippich, 1998). One of the most common ways to study 

implicit memory is through priming, in which a response to a 

test item is faster or more accurate because it has been 

recently encountered (Goldstein, 2008). Unlike tests of 

implicit learning, priming tests do not direct the participant 

to recall past events, but are instead instructed to complete a 

task as well and as quickly as possible (Buchner & Wippich, 
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1998). Thus, subjects’ retention is inferred from how the test 

situation has been affected by such recent encounter in 

comparison to a control condition (Buchner & Wippich, 1998).  

 

Regarding the neural basis of implicit learning and 

memory, Reber (2013) states that unlike explicit memory, a 

localized system for implicit memory has not been observed. 

Explicit memory is known to be dependent on the medial temporal 

lobe (MTL), leading to the notion that any kind of memory that 

is non-dependent on the MTL is implicit. A handful of other 

brain structures have been found to be implicated in implicit 

memory, such as the basal ganglia, the sensory and motor 

cortices, posterior cortical areas, and the cerebellum, 

depending on the implicit task at hand (for a review, see 

Reber, 2013). However, unlike other implicit learning and 

memory tasks, the contextual cueing task is MTL dependent (Chun 

& Phelps, 1999), which suggests that this particular task 

requires a more complex interaction among memory systems than 

others (Reber, 2013). The contextual cueing paradigm will be 

discussed in further detail below.  

 

Finally, as mentioned above, statistical learning is a 

form of implicit learning. As Goujon, et al., (2015) point out, 

contextual cueing employs statistical learning mechanisms to 
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detect contextual regularities during visual search. That is to 

say, in the contextual cueing task the subject makes 

predictions about the location of the target by implicitly 

detecting regularities in the visual context. Due to its 

fundamental relation to the mechanisms underlying contextual 

cueing, a more detailed description of statistical learning 

will be discussed below.  

 

 Statistical learning. 

 

Statistical learning (SL) is understood as “an unconscious 

cognitive process in which repeated patterns, or regularities, 

are extracted from sensory inputs” (Turk-Browne, as cited by 

Goujon, et al., 2015). It is an essential process when facing a 

complex environment, given that it allows the prediction of 

upcoming events on the basis of previous ones (Bertels, 

Boursain, Destrebecqz, & Gaillard, 2015). SL research has been 

mostly directed at studying how humans are able to extract 

auditory statistical regularities in the acquisition of 

language, but recently, evidence for SL has been found in the 

visual domain as well, suggesting that it is a domain-general 

process (for a review, see Krogh, Vlach, & Johnson, 2013). 

Furthermore, SL has been generally considered to be an implicit 

form of learning (Roser, Fiser, Aslin, & Gazzaniga, 2011). 
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Experiments for studying visual statistical learning seek 

to determine whether subjects can extract first and higher 

order statistical features from visual input (Krogh, et al., 

2013). Co-occurrence statistics, a form of first order 

statistical feature, allow the individual to assess the 

likelihood of two events occurring together, but provide no 

certainty as to the likelihood of an event occurring if another 

one has taken place (Krogh, et al., 2013). Conditional 

probabilistic statistics, on the other hand, allow the subject 

to assess the power of a given event to predict the occurrence 

of another (Krogh, et al., 2013).  

 

Hemispheric asymmetry in statistical learning. 

	
Recent studies have found a right-hemisphere advantage for 

visual statistical learning. The first of these, conducted by 

Roser, et al. (2011), aimed to find hemispheric asymmetries in 

the statistical learning of new visual feature combinations. 

Control subjects and a split-brain (callostomy) patient took 

part in the experiment, in which they were shown the stimuli in 

the left and right visual fields separately. The right 

hemisphere was evaluated through stimuli presented in the left 

visual field, and vice versa. Given that the split-brain 

patient did not have callosal transmission between the two 
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hemispheres, each hemisphere could be evaluated in isolation. 

Results showed that in the callostomy patient, right hemisphere 

performance significantly exceeded left hemisphere performance. 

This was not the case for the control group, given that these 

subjects had intact callosal transmission, and thus the 

information presented to either visual field was available to 

the right hemisphere. Due to the fact that none of the 

participants reported explicit recognition of the learned 

information, these findings show that the processes underlying 

visual statistical learning are implicit and controlled by the 

right hemisphere.  

 

A second study, conducted by Janacsek, Ambrus, Paulus, 

Antal, and Nemeth (2015), used anodal transcranial direct 

current stimulation (tDCS) to increase neural excitability in 

the left or right dorsolateral prefrontal cortex (DLPFC) and 

evaluate its role in statistical learning. Participants 

received left DLPFC stimulation, right DLPFC stimulation, or no 

stimulation (control group) while being trained in a 

probabilistic learning sequence task. The findings showed that 

the tDCS over the right DLPFC resulted in enhanced learning 

performance in the task, even 2 and 24 hours after training, 

whereas tDCS over the left DLPFC had no effect on learning. 
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These results, along with the former study, show that the right 

hemisphere predominantly controls visual statistical learning.   

 

Contextual cueing and memory-guided attention 

	
The natural environment is overloaded by stimuli, which is 

why attentional mechanisms must intervene to prioritize and 

select relevant information while ignoring irrelevant aspects 

(Chun, 2000). Attention can be guided by visual cues, 

particularly when an object is salient; that is, when it is 

characterized by a distinct feature, such as color, size or 

orientation (Chun, 2000). However, these salient, bottom-up 

visual cues are too numerous or otherwise absent in the natural 

environment to successfully guide attention towards them, 

meaning that other cues, such as visual context, serve this 

purpose (Chun, 2000). Given that events and objects don’t 

usually appear in isolation, visual context is present in daily 

perception and can direct eye movements to the most relevant 

aspects of a scene (Chun, 2000). 

 

Therefore, in spite of the great amount of information 

contained in visual contexts, these contain meaningful 

regularities and covariation between visual objects and events, 

forming invariants that are stable over time (Chun & Jiang, 

1998). Thus, as Reber (cited in Chun & Jiang, 1998) points out, 
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people learn to exploit the structure of the environment to 

guide their behavior in a coherent way. In an effort to study 

how visual context can be defined, how it influences visual 

processing and how contextual knowledge is acquired and 

represented, Chun and Jiang (1998) developed the contextual 

cueing paradigm. They presented three proposals: First, that 

visual context guides the deployment of visual attention 

through a process in which the global properties of a scene 

prioritize objects for selection, recognition, and control of 

action. This process is referred to as contextual cueing, and 

it shows that people are sensitive to regularities and 

covariances between objects and events in visual scenes. 

Second, such contextual knowledge is acquired through implicit 

learning, meaning that it is acquired without intention or 

awareness. Furthermore, said knowledge forms a robust implicit 

memory for context. As mentioned above, implicit learning and 

implicit memory are distinct processes, but in contextual 

cueing, the learning process and the resulting memory are both 

implicit. Third, contextual cueing is considered a form of 

memory-based automaticity. This means that in the first stages 

of the task (detailed in the methodology section of this 

document), target detection is mediated by generic attentional 

mechanisms, but as the individual progresses in the task, 

memory traces of the interactions are established and provide a 
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quicker solution to the localization of the target. Thus, the 

general objective of the study was to further understand the 

interaction of memory and attention to optimize visual search 

(Chun & Jiang, 1998).  

 

As mentioned above, contextual cueing, albeit an implicit 

form of learning and memory, is MTL dependent (Chun & Phelps, 

1999). Studies with neuropsychological patients and healthy 

subjects have found that lesions in the hippocampus and 

surrounding areas result in impaired performance in the 

contextual cueing task (Chun & Phelps, 1999; Park, et al., 

2004). Park et al. (2004) suggest that these findings question 

the notion that memory systems should be categorized in terms 

of conscious accessibility instead of the informational 

requirements of the task. This means that when a particular 

task requires the associative processing of information, 

amnesiacs are vulnerable whether the task is explicit or 

implicit in nature, which is the case for contextual cueing 

(Park et al., 2004).  

 

To sum up, several studies have found a right-hemispheric 

asymmetry in visuospatial attention and, more recently, in 

statistical learning, which are both necessary mechanisms for 

contextual cueing. Even so, more studies need to be conducted 
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in which contextual cueing itself and its hemispheric 

differences are the main focus of attention to reliably make 

assumptions about the lateralization of this cognitive process.  

 

 

Variables 

 

Independent variables 

 

- Context: Two levels (new and repeated display). 

Context refers to the spatial configuration of the 

target and the surrounding distractors in each visual 

display. Such configuration can be new or repeated. 

New configurations are generated randomly and thus are 

different in every trial, whereas repeated 

configurations are a set of invariant spatial layouts 

that are repeated throughout blocks.  

 

- Epoch: Two levels (Epoch 1 and Epoch 4). Epoch refers 

to the grouping of the 20 blocks of the experiment 

into four consecutive sets of five blocks each. 

Therefore, Epoch 1 corresponds to the first five 

blocks of the experiment, and Epoch 4 corresponds to 

the last five blocks. 
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- Visual hemifield: Two levels (left and right). Visual 

hemifield refers to one half of the visual field, 

which is divided vertically into the left visual 

hemifield and the right visual hemifield.  

 

Dependent variables 

 

- Reaction Time (measured in ms.): Reaction time refers 

to the time that it takes the subject to identify the 

target in each display and indicate its orientation by 

pressing the correspondent key on the keyboard. 

 

 

Method 

	
Design and Type of Study 

	
This study used a quantitative, experimental approach to 

assess the effect of two or more independent variables on the 

dependent variable. The experiment used a 3x1 within-subjects 

design in which the independent variables were Context, Epoch 

and Visual Hemifield, and the dependent variable was reaction 

time.  
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Subjects 

	
All participants were healthy volunteers with normal or 

corrected-to-normal vision who were enrolled in an 

undergraduate program of the Health Sciences faculty at 

Universidad Autónoma de Bucaramanga at the time of 

experimentation. A total of 33 subjects between the ages of 18 

to 25 years (mean age=20; SD=1.82) took part in the study, and 

all gave informed consent before the experimentation phase. 

Participants were chosen by convenience, meaning that the 

sample was non-probabilistic.  

 

Task 

	
Each task consisted of a 25-minute session in which 

participants completed a version of the Contextual Cueing task 

(Chun & Jiang, 1998) implemented and executed in Matlab 

(Natick, MA, USA). Subjects were encouraged to search a target 

item embedded in a spatial array of distractor items. The 

target was a T stimulus rotated 90 degrees to the right or to 

the left. The distractor stimulus was an L shape presented 

randomly in one of four orientations (0°, 90°, 180°, 270°) with 

a 10-pixel offset at the line junctions. Each display consisted 

of 12 items (a single target and 11 distractors) randomly 

positioned in an invisible 8 × 6 matrix (37.2° × 28.3°). For 
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repeated display, the target appeared in the same location 

within an invariant configuration of distractors across blocks. 

For new display, the distractor configurations were newly 

generated in each block. Visual stimuli were presented on a 

gray background in a ThinkVision L197 19-inch Wide Monitor. 

Participants were seated 50 cm in front of the computer 

monitor. 

	
Figure 1. Sample displays from the contextual cueing task. The target was a rotated T 
and the distractors were rotated Ls. The spatial configuration of the target and 
distractors defined the visual context.  

	
Each trial consisted of the presentation of a fixation 

cross during 500 ms, a display presentation (for a maximum of 6 

sec) and a variable duration intertrialinterval (ITI; range 

500–1000 ms). During the display presentation, subjects pressed 

one of the two buttons (“C” or “M”) on a computer keyboard, 

corresponding to whether the bottom of the T was pointed to the 

right or to the left. An example of the trial sequence is shown 

in Fig. 1. Following one practice block, each subject performed 

20 blocks of the search task. Each block contained 24 

intermixed trials of 12 repeated and 12 new displays. There 

were rest periods of 10 sec between blocks. After block 20, an 
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explicit recognition test was carried out to assess awareness 

of the contextual displays. In this test, the 12 repeated 

displays used in the experimental session and 12 new novel 

displays were presented in random order. Participants were 

instructed to indicate whether each display presented was 

‘‘repeated’’ or ‘‘new’’ by responding with one of two keys. 

 

Procedure 

	
The experiment lasted about 30 minutes, including the 

visual search task and the subsequent explicit recognition 

task. Before initiating the experiment, participants filled out 

the Edinburgh Handedness Inventory (Oldfield, 1971), which was 

immediately revised by the experimenters to confirm right-

handedness. Then, a video clip containing instructions for the 

visual search task was played. The clip showed an example of a 

display, discerning between the T-shaped target and the L-

shaped distractors. Participants were then instructed to detect 

the target on the screen as quick as possible, and to indicate 

whether it was oriented to the left or right (“C” and “M” keys, 

respectively). They were allowed to clarify doubts with the 

experimenter if the instructions were not entirely understood. 

Importantly, they were not instructed to detect regularities 

among the displays. After ensuring that instructions were 

clear, the positions of the monitor, chin rest, and chair were 



	 47	

adjusted so that the participant’s gaze was fixated on the 

center of the screen at a 50 cm distance. They were asked to 

keep their head in place throughout the duration of the 

tasks.  Subjects then pressed the “space” key to initiate the 

visual search task, which consisted of 20 blocks, each 

containing 24 intermixed trials of 12 repeated and 12 new 

displays. After completion of block 20, participants responded 

to the explicit recognition test, indicating whether they 

recognized each display or not (“J” and “N” keys, 

respectively).  

 

Data Analysis 

	
For analysis purposes, search reaction times (RTs) of the 

20 blocks were grouped into sets of five yielding four epochs 

and analyzed using two-way repeated measures ANOVA, based on 

trials performed correctly within [0.4, 3] sec. The independent 

variables were (1) Context (new vs. repeated), and (2) Epoch (1 

vs. 4). The contextual cueing effect was calculated as the 

difference in reaction times (RTs) between Repeated and New 

arrays collapsed across epochs 3–4 (Chun & Phelps, 1999). 

Differences in the magnitude of contextual cueing effect 

between hemifields were evaluated with Student’s t-test.  
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Results 

	
As mentioned above, each block contained 24 intermixed 

trials of 12 repeated and 12 new displays. Subjects performed 

20 blocks of search and were instructed to perform the search  

task with no instructions to detect regularities in the 

displays. The ANOVA analysis revealed a main effect of context, 

F(1,32) 104.289, p <0.001, indicating that search RTs were 

faster for repeated context than for new contexts, thus 

evidencing significant contextual cueing. Secondly, there was a 

main effect of epoch, F(1, 32) 32.503,  p <0.001, which shows 

that search RTs decreased during the task for both types of 

contexts due to perceptual/skill learning (see Fig. 2). In 

addition, we did not find a significant interaction between 

context and epoch, F(1,32) 2.891, p >0.05. Importantly, the 

explicit recognition test revealed that participants had little 

or no explicit awareness of the repeated displays throughout 

the experiment.  

 

Figure 2. Reaction time data is shown as a function of epoch 1 
and 4, and context.  
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Finally, the Student’s t-test analysis did not reveal a 

significant difference between the magnitude of the contextual 

cueing effect in the left visual hemifield (M=56.29, SD=67.55) 

and the right visual hemifield (M=72,73, SD=75,22) conditions; 

t(32)=-0.982, p=0.333. This indicates that target location in 

the left or right hemifields did not have an effect on 

contextual cueing (see Fig. 3).   

 

 

 

Discussion 

 

The present study aimed to detect performance differences 

in contextual cueing depending on the visuospatial location of 

the target. The expected contextual cueing effect was observed, 

but no significant differences were revealed when comparing the 

magnitude of this effect in the left visual hemifield against 

Figure 3. Contextual cueing effect data shown for each subject as a function of 
hemifield. The two bars on the right represent the average contextual cueing effect 
for the left and right visual hemifields, respectively.  
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the right visual hemifield. These results suggest that 

contextual cueing is not predominantly governed by any of the 

two cerebral hemispheres, but rather, both hemispheres are 

involved in its functioning. However, these findings do not 

coincide with the extensive body of evidence demonstrating the 

right-hemispheric dominance in visuospatial attention (Müri, et 

al.,2002; Shulman, et al., 2010; Malhotra, et al., 2009; Becker 

& Karnath, 2007; Thiebaut de Schotten, et al., 2011; Wu et al., 

2016). Such contradiction may be due to a few reasons. First, 

the paradigms used to assess visuospatial attention in the 

aforementioned studies were different from the contextual 

cueing paradigm. Even though visuospatial attention is inferred 

to be a critical mechanism in contextual cueing (Chun & Phelps, 

1999), the latter is a distinct process that cannot be directly 

compared to other attentional tasks due to the intervention of 

memory in guiding attention. Therefore, as Güntürkün and 

Ocklenberg (2017) point out, asymmetries in one neural system 

should be relevant solely for that specific function. Second, 

even though it is collectively thought that visuospatial 

attention is controlled by the right hemisphere, a few studies 

have found that the left hemisphere is dominant in some 

visuospatial attention tasks (Chokron, et al., 2000; Kingstone, 

et al., 1995). Furthermore, the studies that have aimed to find 

hemispheric differences in the contextual cueing paradigm 
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itself are scarce and have reported contradictory results. Two 

studies have found a functional bias towards the right 

hippocampus in contextual cueing (Manelis & Reder, 2012; Negash 

et al., 2015), suggesting that facilitated visual search relies 

mainly on the right hippocampus. On the contrary, a behavioral 

study detected improved performance on the task when stimuli 

were presented to the right visual hemifield, thus suggesting a 

left-hemisphere dominance in contextual cueing (Olson & Chun, 

2002). 

 

A possible explanation for such inconclusive results 

concerning the lateralization of contextual cueing might be 

rooted in the assumption that memory-guided attention shares 

features of both stimulus-driven and goal-directed attention 

(Hutchinson & Turk-Browne, 2012). As Hutchinson and Turk-Browne 

(2012) explain, guidance of attention from memory depends on 

endogenous representations, as is the case in goal-directed 

attention, yet these representations can orient attention 

automatically without voluntary control. As mentioned before, 

the dorsal attentional network is involved in goal-directed 

attention, while the ventral system is associated with 

stimulus-driven attention (Corbetta & Shulman, 2002). 

Furthermore, the dorsal system is thought to be organized 

bilaterally in the brain, while the ventral network has been 
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repeatedly traced to the right hemisphere (Corbetta & Shulman, 

2002; Vossel, et al., 2014). Therefore, as contextual cueing 

involves both networks, it is possible that a distinct 

hemispheric asymmetry for this mechanism does not exist. 

 

Nonetheless, although the above supposition is a plausible 

one, our findings could also be due to individual variation. As 

shown by Figure 3 in the results section of this document, 

there is a great deal of disparity among participants regarding 

each person’s dominant visual hemifield in contextual 

cueing.  Therefore, it is possible that contextual cueing is 

lateralized to one of the two hemispheres, but the direction of 

this bias varies among subjects. Individual differences in the 

strength and direction of hemispheric lateralization have been 

found in different animal species, so it is likely that this is 

the case for humans as well (Reddon & Hurd, 2009). Furthermore, 

our sample size was relatively small and chosen by convenience, 

which gives us an insight into the mechanisms behind our 

studied phenomenon but prevents our results from being 

generalized. Thus, further research needs to be conducted to 

provide a more conclusive answer to the issues presented in 

this study.  
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Conclusion 

	
Our study aimed to find visual hemifield differences in 

contextual cueing to provide further insight into the 

underlying neurocognitive principles that govern this 

mechanism. As a relatively new development in neurocognitive 

science, researchers are only beginning to understand the 

neural substrate involved in contextual cueing and how 

different systems, like attention and memory, interact to 

enable its functioning. Consequently, there is still a 

substantial amount of work to be done in order to have a better 

comprehension of this matter. As mentioned before, our results 

did not show a significant difference in contextual cueing 

depending on the visuospatial location of the target. The reach 

of our findings is limited due to the characteristics of our 

sample, which constrains us from making valid statistical 

inferences about the general population from our obtained data. 

Therefore, further studies with larger samples need to be 

conducted in order to truly learn how contextual cueing 

operates at the neural level in the population as a whole. 

Moreover, the visual hemifield data in our study was gathered 

with behavioral measurements. Other methods such as 

neuroimaging, electrophysiological recordings, and TMS should 

be able to reveal the cerebral structures involved in 

contextual cueing in a more reliable manner and further clarify 
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whether hemispheric asymmetries are present in this cognitive 

mechanism.  
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