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Abstract

Previous research has shown that visual recognition is a process that is automatic, fast and reliable, with natural and complex scenes being processed at a rate of under 150 milliseconds (Thorpe, Fize & Marlot, 1996). Findings from Mills, Hollingworth,Van der Stigchel, Hoffman and Dodd (2011), have suggested that global processing is constrained within early visual processing, with global processing beginning within two seconds of detecting a scene. Following global processing, local processing dominates the visual field. The purpose of study was to explore whether participants, induced into either a global or local processing condition via the Navon letter task, would differ in their ability to detect changes in both the periphery and the centre of a scene, through a flicker paradigm task. It was hypothesised that participants induced into the global processing condition would be better at detecting changes that occur in the periphery, and the centre of a scene compared to those induced into the local processing condition. The design of the study was a 2x2 mixed experimental design. Overall a total 40 participants registered to participate through the Experimental Management System (EMS), of which there were 27 females and 13 males. Twenty participants were randomized into both global and local groups, with the global group consisting of 11 females and 9 males, and 16 females and 14 males partaking in the local group. Participants in the global group were required to identify the large letters of the Navon’s (1977) letter task, while the local group were to identify the small letters. All participants were required to complete a change detection task. The results of the study found no significant different between the two groups, suggesting there was no difference in participants’ ability to detect a change in the peripheral or central details of a scene. A number of limitations to the design of the study and the influence of individual differences are discussed, that could have contradicted previous literature. Future suggestions for further research involve exploring individual differences as certain factors have been suggested to influence global and local processing on scene perception. 
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Introduction

		Attention is commonly known as a mental effort and selective processing (Johnston & Heinz 1978; Posner & Boies 1971). The interpretation that attention is a mental effort, originates from the belief that processing capacity is restricted to a central procedure (Kahneman 1973, Shiffrin & Schneider 1977). The procedure is related to controlled processing and consciousness, and it also restricts divided attention. Divided attention is the amount of attention that can be refined at the same time; while selective attention allows individuals to process stimuli that is interpreted as important, while ignoring irrelevant stimuli (Kahneman, 1973).
[bookmark: _Hlk37800761]		In everyday life individuals are surrounded by sensory information. Selective attention allows individuals to attain information that is essential to the task they are undertaking, whilst allowing them to ignore irrelevant stimuli in the environment (Broadbent, 1958). Previous research conducted on selective attention has investigated whether stimuli that is considered irrelevant is filtered out (Driver, 2001). The early selection filter model states that focused attention can inhibit distractor processing, prior to semantic processing in the initial stages, due to a limited processing capacity (Broadbent, 1958; Treisman, 1969). In opposition, the late-selection view anticipated that perception is automatic and consists of an unlimited capacity (Deutsch & Deutsch, 1963; Duncan, 1980). Future studies found evidence suggesting that depending on the requirements of the task, the filter related to selective attention may perhaps move (Yantis & Johnston, 1990). More precisely, the load theory of selective attention proposed that the movement of the filter is caused by the perceptual load of the task (Lavie & Cox, 1997; Lavie & Tsal, 1994). In accordance with the load theory, it was proposed that selected attention would use information irrelevant to the task, and varies on adequate attention resources. However, if the task carries out high perceptual load that captivates the attentional resources altogether, there would be no resources left for the processing of irrelevant information. Alternatively, if a task involves low perceptual load that preoccupies a small portion of the attention resources, the unattended resources will involuntarily be distributed as information deemed irrelevent (Lavie & Cox, 1997; Lavie & Tsal, 1994). The load theory has however received criticism concerning the term perceptual load, because the term does not have a defined meaning (Murphy, Groeger, & Greene, 2016).  Lavie (2005) proposed that an enhanced perceptual load means that the quantity of different items that need to be recognised has increased, and that perceptual identification for the same number of items requires more attention. Therefore, perceptual load should not only mirror the amount of information that is required to be processed, but also the requirements of the processing need to be taking into consideration. Although high processing demands intensifies task complexity, it does not ensure high perceptual load (Lavie & de Fockert, 2003). 
[bookmark: _Hlk38969829]		Cluttered and complex scenes are a part of everyday life, such as walking through a crowded street, exploring a garden, to living in a house (Manassi, Liberman, Chaney & Whitney, 2017). It has been suggested that the visual system continuously changes from local representations to global representations within a single scene; such as observing a lone person compared to observing multiple people in a crowded scene. The visual system also has a natural predisposition and the ability to characterize groups of items that are similar, by using summary statistics (Alvarez, 2011; Whitney, Haberman, & Sweeny, 2014). This natural disposition results in the disadvantage of individuals losing information about single items (Herzog & Manassi, 2015; Manassi, Sayim & Herzog, 2012). However, it gives individuals the advantage of condensing environments that are extremely cluttered and complex into global representations e.g. seeing the forest instead of individual trees (Cavanagh, 2001; Parkes, Lund, Angelucci, Solomon & Morgan, 2001). The physical involvement from the complex scenes are thought to continuously change due to head, eye and body movements; discontinuities are then presented by eye blinks. Cluttered and complex scenes include additional changes induced by variations of lighting and sounds; therefore, to attain perceptual constancy of the environment, it is vital for the visual system to stabilize the representations within the cluttered and complex scenes (Manassi et al., 2017).
[bookmark: _Hlk38969562][bookmark: _Hlk38111691]	Within the last two decades, scenes that include more natural and realistic stimuli have progressively became more of a scientific interest. This is because scenes including the perception of stimuli that are more realistic and compound than drawings and simple objects (Kauffmann, Ramanoël, & Peyrin, 2014). Researchers agree that visual recognition is a process that is automatic, fast and reliable, with experimental studies showing that natural and complex scenes are grouped quickly at a rate of under 150 milliseconds (Thorpe, Fize & Marlot, 1996), suggesting that there is an effective and simple coding procedure involved. Spatial frequencies are suggested to be an important factor when involving images in scene recognition (Hughes, Nozawa, & Kitterle,1996; Tolhurst, Tadmor, & Chao, 1992). Further research suggests that the primary visual cortex is influenced by complex cells which react better to spatial frequencies  (De Valois, Yund & Hepler, 1982; ). With findings from simulation and psychophysical experiments suggesting that low/medium frequencies support scene categorization (Torralba & Oliva, 2003). 
[bookmark: _Hlk38969689] 	Navon (1977) put forward a paradigm of vision regarding global-to-local processing (Navon, 1977), most research involving visual processing has adopted the method that there are different sequences of information that is processed in the visual field. Furthermore, it has been suggested that visual processing could be created in a certain hierarchical way, in which different parts of the brain work together to involve the individual mechanisms in order to form a visual image as a whole. The latest model, the Reverse Hierarchy-Theory (Hochstein & Ahissar, 2002) proposed that in visual processing, the lower-level visual regions advance quickly to the higher-level prefrontal regions, and response networks along this route are stimulated when a further visual analyses is needed. Precisely, the feedforward development is involuntary, which precedes either a global, or coarse visual image. The stimulation progress inclines from the prefrontal regions, when additional information is needed (Hochstein & Ahissar, 2002). The model a suggests that throughout the effortful sequential visual search, re-activation of low-level regions can progress in a sequential manner when necessary (Treisman & Gelade, 1980). This would signify that a glance at a scene is functionally correspondent to the global precedence, suggested by Navon (1997), and the process is mainly a result of fast feed-forward networks to higher-level regions in the primary visual regions (Patai, Buckley & Nobre, 2013). The overall perception of course-to-fine processing rules the discipline of visual representation (Bullier, 2001; Hegdé, 2008; Laycock, Crewther & Crewther, 2008), and has been widely specified and explored using magnetoencephalography and magnetic resonance imaging (Bar, 2007; Bar, 2009; Kveraga, Boshyan, & Bar, 2007). 
	It has been suggested that low spatial frequencies provide course information, such as the structure of a scene and the global shape of a visual stimulus, and low spatial frequencies are transported by fast magnocellular pathways (Kauffmann, Ramanoël & Peyrin, 2014). The high spatial frequencies provide greater information such as the borders of an object and the edges of a scene; high spatial frequencies are then transported more gradually by the parvocellular pathways (Kauffmann et al., 2014). Low and high spatial frequencies define individual elements that cover the large parts of an image (global features) or small parts of a scene (local feature) (Malinowski, Hübner, Keil, & Gruber 2002; Jiang & Han, 2005; Volberg & Hübner, 2004). It has been suggested that in order to enhance the effectiveness in scene recognition, a classification of stages increases the smaller portions of the visual field, which results in individuals identifying the global features earlier than the local features (Bar, 2004; Navon, 1977). Additional research that has used random-dot stereograms, has indicated that human processing vision pursues a coarse-to-fine direction, signifying that the procedure begins with the basic visual input level (Neri, 2011) Furthermore, it has been anticipated that the neural signals that influence  global and local processing, are connected to low and high spatial frequencies; low frequency information fluctuates in the theta band which then coincides to global information processing, and the beta band activity linked to higher frequency is essential for local processing (Romei, Driver, Schyns, & Thut, 2011; Smith,  Gosselin & Schyns, 2006). The findings support the hypothesis course-to-fine; that higher-order regions might come first and develop neural activity in primary visual cortices.  Furthermore, the visual transmission has an advantage for the peripheral vision which is likely to be important in processing the recognition of a basic-level category at early stages of scene processing in real world scenes (Patai, Buckley, & Nobre, 2013). Neurophysiological studies of macaques have reported that visual information conveyed by the magnocellular retinal ganglion cells is roughly 20 milliseconds faster than information conveyed by the parvocellular retinal ganglion cells, when reaching the lateral geniculate body to the primary visual cortex (Nowak, Munk, Girard, & Bullier,1995; Schmolesky et al., 1998).
	David Navon (1977) developed a paradigm in order to tackle a central problem regarding the sequence of perceptual processing “Do we perceive a visual scene feature-by-feature? Or is the process instantaneous and simultaneous as some Gestalt psychologists believed? Or is it somewhere in between?” (Navon, 1977, p. 353). The paradigm is made up of compound stimuli which presents a large letter known as the global level, and is made up of smaller letters known as the local level. The global and local letters in the paradigm can be consistent and made up of the same letters, or inconsistent and made up of different letters. Navon (1977) claimed that “the notion that global processing is a necessary stage of perception prior to more fine-grained analysis” (Navon, 1977, p. 371) which supported the two effects he had found, which were that participants’ responses were faster at identifying the global level than the local level, and that the information from the global level delayed the responses towards the local level. However, the local level did not have any effect on the global level. Navon (1977) developed a study where participants were shown the same large and small letter or a different large letter and a small letter, the task was measured by timing participants reading the large and small letters. Navon (1977) suggested that when participants were instructed as to what letter to read, the visual system automatically identifies the overall global pattern. Navon (1977) was also interested in the outcome if participants were instructed  to pay attention to only one of the levels of the paradigm and ignore the other; would the participants be able to control their own perceptual process, and if so, would they be able to ignore any aspect of the paradigm? The study involved participants responding to visual stimuli only (Navon, 1977). Participants were required to either respond to the global level or the local level and the hypothesis was, if participants did notice the other level, their performance would be affected.  It was also suggested that if individuals could look at the global local paradigm for an unlimited time, it was very likely they would not be able to concentrate well on either of the paradigm levels. Navon (1977) The overall outcome of the study, suggests that people have the capability to restrict their attention, although, this is thought to only be achievable when processing the global pattern as it is believed that people can ‘turn off’ the recognition processing, after the identification of the global level is complete. It has been further suggested that attention cannot effectively be diverted from the local features, implying that global processing is possibly an essential stage in perception (Navon, 1977).  Global precedence is a hypothesis that proposes that global elements are attained faster than the local elements in the scene (Navon, 1997). 
	When observing complex scenes that involve real-world settings, viewers can understand a range of semantic and perceptual information (Oliva, 2005). The extraordinary involvement of understanding everything all at once, irrespective of the complexity of the scene, can be processed such as watching television and switching quickly through different channels; with a simple glance of each picture, the viewer can comprehend what each picture means such as, the news, cartoons, a politician or a car chase etc. with regard to the variety of details and clutter within the scene. People usually describe a scene of an image with basic terms such a bedroom or a person raking leaves; this is known as a gist of scene. Individuals are thought to be able to reach the semantic categorization of a scene within a single eye fixation exceptionally fast (Biederman, Rabinowitz, Glass, & Stacy, 1974; Castelhano & Henderson, 2008; Friedman, 1979; Greene & Oliva, 2009; Loschky & Larson, 2010; Malcolm, Nuthmann, & Schyns, 201; Potter, 1976). Behavioural studies have reported that in under 100 milliseconds viewers can identify the basic-level category of a scene (Potter 1976), the spatial layout (Schyns & Olivia, 1994) and other global information (Oliva, 2005).  
[bookmark: _Hlk37694047]	All levels of visual information are found within a gist, alternating from low level features, to intermediate, to high-level features (Oliva, 2005).  A gist can be characterized at two different levels; perceptual and conceptual. The perceptual level is assigned to the structural deposition of a scene constructed throughout perception, while the conceptual level consists of the semantic information that is understood while observing a scene, or shortly after the scene has gone from the view of the observer.  Mary Potter’s (1967) work explored conceptual information and reported that viewers can rapidly understand a picture. A study conducted by Potter & Levy (1969) tested viewers memory through displaying a sequence of meaningful pictures, with the viewers required to take one, quick glimpse of the image. Participants easily remembered each image, when the image was displayed on its own for 100 milliseconds. Potter (1967) has also demonstrated that people are still fairly good at noticing details of a scene when a sequence of scenes are displayed at a frequency of 113 milliseconds. It is believed that elements of a scene are not only fixed for instant visual classification, but reserved in the memory intended for future recollection and identification (VanRullen & Koch, 2003). A comparative study conducted by VanRullen and Koch (2003), demonstrated everyday scenes such as a farm or bedroom. All the scenes presented consisted of ten masked items displayed for 250 milliseconds. The findings of the study found that participants had the capability of remembering the name of approximately 2.5 items. Additionally, when participant were required to select from a range of items, participants were capable in selecting a further 2.5 items. Participants were then later required to complete a picture Y word matching task, the findings relating to the task were negative, suggesting the other five objects that were not remembered remained in the visual memory. On the concept of memory, it was concluded that five of the items were stored in the working memory and the other five items were stored in the implicit memory within a single glance at a visual scene, suggesting much can be retained from a scene (VanRullen & Koch, 2003).
[bookmark: _Hlk37694575][bookmark: _Hlk37694797]	Many studies are alternatively pessimistic concerning the volume of visual details the visual system processes. When individuals are required to notice a visual change amongst two recurring scenes, individuals frequently spend quite a few seconds reviewing the images, even when the change has been pointed out and is noticeable to the observer (Rensink, O’Regan, & Clark, 1997; Scholl, Simons, & Levin, 2004). The lack of ability to notice visual changes, identified as change blindness; is an outstanding phenomenon that goes against one’s perceptions about possessing complex and detailed representations of the visual world (Andermane, Bosten, Seth, & Ward, 2019).  Long-standing behavioural research has reported, when unexpected and sudden changes happen in the visual environment, people have the tendency to be surprisingly poor at noticing the changes, whether the changes happen in a real-world setting or occur in a static display of visual scenes (Rensink et al.,1997 ; Simons and Rensink 2005; Simon & Levin, 1998). It was argued that visual features in a scene are not effectivity preserved in memory, even after observers have viewed a representation for several seconds (Simons & Chabris, 1999; Wolfe, Klempen, & Dahlen, 2000). O’Regan (1992) propositioned that people open their eyes and look when visual information is required, and the working memory does not preserve any detailed visual information from the visual system. He proposed that when information is needed from the outside world, the immediate memory is not referred to, however a shift in attention is needed, and when attention is reserved form the object, the representation from the object reduces into basic visual structures (O’Regan, 1992). 
	Inattentional blindness is another phenomenon in which individuals fail to detect items or an event that is unexpected, when their attention is concentrated elsewhere (Mack & Rock, 1998; Simons, Franconeri, & Reimer, 2000). The thought that people overlook a considerable amount of information in the visual world at any time is thought to be surprising. Neisser (1979), was first to report that selective seeing contributes to inattentional blindness. Neisser (1976) conducted a study, where participant were required to watch a video involving two superimposed teams, competing in a ball-passing game (Mack & Rock, 1998). The video displayed team players that were either wearing black or white basketball outfits. Participants were required to count how many times the ball was passed to the players in one of the teams, and when asked to report what they had seen in the video, only 21% of observers had reported seeing a women unpredictably walk through the basketball court holding an open umbrella, yet the woman was in clear view of the observers for a considerable time (Neisser, 1976). The study was replicated by Simons & Chabris (1999) in which a man dressed in a gorilla costume walked through the basketball court and stopped to thump his chest. The gorilla was in clear view for roughly five to nine seconds (Simons & Chabris, 1999). It was concluded that the failure of detecting the gorilla and the woman carrying the umbrella may have stemmed from the observers not looking straight at them, with other conclusions suggesting that the observers were highly committed on counting how many ball passes the team made, which concluded in missing the surprising event that was displayed in clear view. Further research conducted by Mack & Rock (1998) proposes that observers might not always see what they are intended to identify, when they are required to focus on demanding perceptual tasks at the same time (Mack & Rock, 1998). In change blindness studies, even though several items that are set in a scene can emerge or disappear for several minutes without being detected, observers can instantly notice when a gist of a scene has been changed (Rensink et al., 1997; Simons & Levin, 1997). As previously stated, semantic information can be obtained in less than a 150 milliseconds, however, this is thought to be overly quick for focused attention to take place (Biederman, 1972; Potter, 1975; Thorpe et al, 1996).
	 Rensink et al (1997) developed a flicker paradigm in order to eliminate concerns e.g limited display methods may not always provide viewers with enough time in order to develop sufficient representations. The flicker Paradigm is built up of an original image, with a short-term blank image positioned between the modified image of the original scene (Rensink et al., 1997). The observer will then be required to watch a display of the paradigm flickering, until they have detected a change. Findings from flicker paradigms suggest that the length of time the paradigm is displayed for does not matter, and that observers are still subjected to difficulties in noticing a change between the images. This can occur when changes to images are large, the observers are pre-informed there will be a change, and when the images are identified quickly in the task as repetitive (Rensink et al., 1997). The findings conclude, that in the presence of focused attention not being obtainable, the images used in the early stages of visual processing, are not sufficiently clear in supporting claims that perception of change is effortless (Rensink etal.,1997). If attention is briefly captivated by the alteration in the representation (Klein, Kingstone, & Pontefract,1992) it is thought the change would be detected, if not it would go unnoticed. Humans are also believed by some to have an extremely limited attentional capacity with only a limited number of objects detected simultaneously (Rensink et al., 1997).
	Change blindness and object identification studies have both proposed that for objects and visual details to be identified they both require a direct or close fixation. It is suggested that fixation duration is an essential feature of observational control (Henderson & Hollingworth, 1999; Hollingworth, Schrock, & Henderson, 2001). Additional research suggests that long-term memory (Henderson & Hollingworth, 1999; Hollingworth & Henderson, 2002; Irwin & Gordon, 1998) and short-term memory are both associated with fixation duration (Hollingworth & Henderson, 2002; Loftus, Nelson, & Kallman, 1983; Nelson & Loftus, 1980). Fixation duration is an essential feature regarding observational control. Hollingworth and Henderson (2002) have put forward that long-term memory and short-term memory are both used, in order to create a strong visual representation that can contain more than five to six items (Hollingworth, 2003; Hollingworth & Henderson, 2002.). The visual memory theory of scene representations proposes that, the visual memory performs a central part in online images of difficult scenes. Sensory images are produced within the visual field during a fixation and, furthermore, high levels of visual representation is created when an individual is focused on an object which is extracted from specific sensory properties Hollingworth, 2003; Hollingworth & Henderson, 2002). During eye movements, the sensory depositions are absent, however, the higher-level visual representations are preserved in the long-term memory and short-term memory. Across several eye movements and paying attention to different objects in a scene, visual short-term memory imitates objects that were recently attended, whereas objects attended previously are preserved in the visual long-term memory. Both methods of representation sustain plenty of detail to attain refined visual judgements, such as the recognition of object rotation, or the change of an object with a different object from the same basic-level group (Hollingworth, 2003; Hollingworth & Henderson, 2002).
	High-precision visual information is only attainable towards a small section of the visual field, which is located at the centre of the eye. Low-resolution is then progressed due to a decline in visual acuity and colour sensitivity (Henderson, 2003). In order to centre new visual information, individuals must shift their eyes from one setting or object to another where the resolution is at a high level (Henderson, 2003) It was found that fixations are shorter during early observation, with fixations happening at 215 milliseconds, fixations observed later were longer at 310 milliseconds (Antes, 1974). A two visual systems hypothesis was proposed; the association within fixation durations, and saccade amounts over a period is indicative and systematic of two different methods of visualising, known as global and local processing (Pannasch, Helmert, Roth, Herbold & Walter, 2008; Pannasch & Velichkovsky, 2009; Velichkovsky, Joos, Helmer, & Pannasch, 2005). It is thought that the global processing is a positioning stage that obtains the gist of a scene and determines areas of interest due to control of a larger scale and short fixations, whereas the local processing is connected to longer fixations, signifying an analysis which is more detailed and object centred. Furthermore, it has been suggested that global processing is constrained in early visual processing, with global processing beginning within two seconds of detecting a scene, after global processing, local processing influences the visual field (Mills, Hollingworth,Van der Stigchel, Hoffman & Dodd, 2011).
	In scene gist recognition it has been argued that both central and peripheral vision are important, with retinal receptors thought to be considerably better in the parafoveal and foveal, than the periphery vision, which permits the central vision to convert higher spatial frequencies (Larson & Loschky, 2009). The assembling of information to the retinal ganglion from the retinal receptors is superior in the visual periphery, which results in visual resolution in the periphery being lost, therefore the primary visual cortex and the lateral geniculate nucleus produce more cells into the central vision, known as cortical magnification (Larson & Loschky, 2009). The higher special frequencies determine the detail information, which is refined in the central vision, while lower spatial frequencies retains the same information, however, it is distended and determined in the visual periphery (Virsu, Näsänen, & Osmoviita, 1987; Virsu & Rovamo, 1979). This is a justification that individuals fixate on objects, therefore they can recognize them. If gist recognition entails that detailed information is obtained first, then central information would be critical due to high spatial frequencies processed in the central vision only. On the other hand, it has been argued that the peripheral vision is more essential due to low spatial frequencies, which can stimulate scene gist recognition (Larson & Loschky, 2009). Schyns and Olivia (1994) exhibited a preference that observers in early processing would identify scenes programmed by lower spatial frequencies, whereas higher frequencies would take place later in processing (Larson & Loschky, 2009). Additionally, it has been proposed that the global layout of the scene may be more essential than objects recognition , due to individuals being able to identify scenes that include low special frequencies; however, they cannot identify single objects that occur in the scenes (Sanocki, 2003; Sanocki & Epstein, 1997). The peripheral vison may be more essential than the central vision in identifying scene gist because it has the tenacity for low special frequencies, therefore it would be more beneficial for gist recognition. Further arguments have suggested that the peripheral vision is more superior because the periphery has a greater visual field (Larson & Loschky, 2009). 
[bookmark: _Hlk37768864]	The question that remains unanswered refers to intentional blindness, that some individual are intentionally blind whereas others are not. Little research has looked at the difference that makes individuals more prone to intentional blindness (Richards, Hannon, & Derakshan, 2010).  For further research, it has been suggested that individual differences in processing styles could have an impact on inattention blindness such as the focus of examining global and local processing. When analysing a visual scene, Navon (1997) observed “global precedence”. The local changes in the display were identified more quickly and accurately than the local changes in the display, however, many researchers have instead investigated the interaction between top-down (endogenous) and stimulus-driven (exogenous) mechanisms, as many researchers propose that an individual’s attention set is a more reliable predictor on performance on a global/local detection task (Richards, Hannon, & Derakshan, 2010). , Taking into consideration evidence, suggesting that performance in Navon’s paradigm is linked to visual object recognition, there has been a limited amount of group-based studies that have examined how attention to Navon’s (1997) paradigm may bias object processing. Although Navon’s paradigm is discussed in many cognitive psychology textbooks on visual object recognition, there are a few published studies demonstrating interference effects and global precedence related to an individual’s ability to recognize common objects (Gerlach & Poirel,2018).  
[bookmark: _Hlk38110626]	Therefore, the purpose of this study will be to examine whether inducing participants into a global or local state will influence their ability to notice changes within a visual scene. Given the previous literature, it is suggested that participants induced into the global processing condition will be better at detecting changes that occur in the periphery, and the centre of a scene compared to those induced into the local processing condition.   


Methods

Participants 
	
	The participant group was a student cohort from the University of Wales Trinity Saint David. Only students studying on one of the Psychology degree programmes were required to take part in the study via the department’s Experimental Management System in exchange for course credit. All participants were aged 18 years or older.  The exclusion criteria for the study was individuals with colour vision deficiency (colour blindness), and participants were required to have normal or corrected-to-normal vision, due to some images involving changes in colour. It was also advised that participants should not take part in the study if they felt that viewing flickering images would make them feel uncomfortable or trigger a particular medical conditions they may have e.g., migraines, epilepsy, etc. and could lead to other general feelings in terms of visual disturbances, feelings of motion sickness, etc. Participants were randomly allocated in to two different groups, the global group and the local group. A total of 20 participated in the local group consisted of 11 females and 9 males. Ages ranged from years 20-50 years (Mean= 33.15 Standard Deviation =10.54). The total of participants in the global group was 20 which consisted of 16 females and 4 males. Ages ranged from 18-55 years of age (Mean =29.25, Standard Deviation= 10.70).  All participants were required to take part in the change detection task which consisted of a total of 40 participants. These included 27 females and 13 males. Ages ranged from 18-55 years (Mean = 31.2, Standard Deviation=10.67). 
Design 
	The design of the study was a 2x2 mixed experimental design. The first independent variable (IV) was the Navon letter task, which consists of two levels of global and local letter processing. The Navon letter task was a between subjects variable due to participants being allocated in to one of the two different letter processing groups. The second independent variable (IV) was the type of change in the detection task, which also consisted of two levels. These were changes to the centre of ten images and changes to the periphery of ten images. All images presented included a change. The change detection task was the within subject’s variable, due to participants all participating in this task under the same conditions. The dependant variable (DV) was to examine whether those who were induced into the global processing condition were more accurate at detecting changes that occur in the centre and periphery of a scene compared to those who were induced into a local processing condition. Therefore, the DV was the total accuracy for the number of changes detected within the 20 presented scenes. This was assessed through a 2x2 mixed ANOVA, which will display the main effect of group; differences in changes detected between the local and global group letter processing group (between), and the other main effect of location of scene change: difference in changes detected for peripheral and central details (within). The two independent variables will also provide an interaction. 	
Materials
	The materials that were used for the study included a consent form (See Appendix A) and demographic data (See Appendix B). Other Materials included instructions for the study (See appendix C). The Navon letter task (Navon, 1977) which is composed of a series of large letters that are made up of small letters. In Navon letter trials which were presented to the participants in paper form, with a total of 40 letter trials altogether. See figure one below for an example of one the Navon letter trials (Navon 1977). See Appendix D for all the Navon letter trials used. The change detection task was created by firstly gathering mundane/neutral images that display everyday scenes from Google images. These images were free to use under their licensing agreement. All 20 images used in the study included a change, the changes that were made to the images were created by using photo editor online- pixlr.com and photopad image editor. See figure two below for an example of an original and a changed image of one a scene used during the study. See Appendix E for all original and changed items used. The changes to the images were created using a ‘Lenovo V130 -151KB, laptop Model name: B1HN, S/N: R90RQYPD. A flicker paradigm was created using the images, and a grey screen. The flicker paradigm was created through PowerPoint by recording a slide show of the original image, the grey filler screen, and then the changed image, with each slide being displayed for one second each using the duration timer which can be found in the transitions setting, the PowerPoint was recorded via the setting record time show and then play from the beginning option to ensure the flicker was running efficiently. Once the slide show was recorded, the PowerPoint slides were converted into a short video. This process was conducted for all 20 trials. The flicker paradigms were uploaded on Superlab and set to display for ten seconds each. Superlab was accessed by using a computer in the psychology labs at the University of Wales Trinity Saint David SA1 campus. The computer used to upload the flicker paradigm was HP ProOne 400 G5 20” HD + Non-Touch Aio with I5. To record the answers from the change detection task, participants were provided with a piece of paper to write down their answers (See Appendix F). All participants were debriefed at the end of the study (See appendix G). To compare the answers at the end of study the researcher had a piece of paper with the correct answers (See Appendix H). 
Figure 1- Example of the Navon letter task used in the study. 

[image: See the source image]












Figure 2- Example of an original and a changed image used during the study, with the change in this example occurring in the periphery of the scene.  
[image: ][image: ]




Pilot study
	Four participants volunteered to pilot the study, two of the participants participated in the global processing group while the other two participated in the local processing group, all four participants took part in the change detection task. Piloting of the study took place in the psychology labs in the University of Wales Trinity Saint David, SA1 campus. Feedback was given from the participants to reduce the number of flicker trials as too many was considered uncomfortable, which raised concern that participants may feel uncomfortable or experience other general feelings in terms of visual disturbances such as migraines. The flicker paradigm was reduced from 40 to 20 trials, and participants were advised not to take part if viewing flickering images would make them feel uncomfortable in any way. Feedback was also given to the researcher to mix the Navon letter trials; therefore, they would not be repetitive to participants. After taking on board the feedback, the study was piloted again using the same number of participants to ensure the study ran appropriately. After the pilot study was running successfully, the study was made active via EMS, available to all Psychology students, allowing the researcher to carry out data collection. 
Ethical considerations
	The researcher was required to complete a dissertation proposal (See Appendix I) where the researchers supervisor granted approval on the final research proposal. Once approved, the researcher completed an application for ethical approval (See Appendix J), which was granted approval by the School Research Ethics Committee, before beginning data collection, ensuring that both participants and researcher are protected from harm, and that the rights and dignity of the participant are respected. 
	The nature of the study was deemed to be low risk to participants due to the study comprising of a change detection task that was constructed from mundane/neutral images that are displayed in everyday scenes. However, due to the change detection task involving scenes where participant are required to find a change under a time limit, there was a possibility that participant may have become frustrated if they were unable to detect a change. As a result of this it was important that the researcher advertised information via Experimental Management system (EMS) and consent form system to ensure that any participants were informed of what the study involved prior to signing up. It was also possible that participants who may not be able to see colour information may become distressed if they are unable to detect a change in colour. Again, as a result of this, the researcher ensured that the risk was alleviated by placing a disclaimer on EMS, that participants who can only perceive colour were eligible to take part in the study. However, if a participant became distressed whilst participating in the study, the researcher will remind them of the option to withdraw from the study, without penalty, at any time. Participant will be fully debriefed, with the contact details of the researcher and supervisor available on the debrief form for further enquires. Participants will be reassured that if they did not detect a change in colour to not be concerned due to the task relating to change detection ability. It is also important to note that the study did involve a flicker paradigm, therefore a disclaimer was displayed on EMS and the consent form, that any participant with a medical condition e.g., epilepsy, migraines would be advised to not take part. The previous study was lab based; therefore, the researcher was in a one-to-one environment with the participant, to mitigate the risk to the researcher and participant, the study only took place Monday to Friday, 9am-5pm to ensure both researcher and participant  were not isolated in the building at any time. 
Study procedure
	Participants were required to sign-up to the study via the departments Experiment Management system, participant signup deadline was 24 hours before the study occurred. On arrival, participants were taken into the lab by the researcher. The research study was conducted on the second floor SA1 labs at the University of Wales Trinity Saint David SA1 Swansea campus. Participants were informed of what the study will consist of on both the EMS and the consent form. They were also informed that they have the right to withdraw at any time without a penalty. Participants were given a consent form to read through carefully and demographic data to complete. If participants were happy with the study, they were required to sign the consent form. Participants were allocated at random into one of the Navon letter task groups. Participants allocated to the global processing group were instructed to read out the big overall letters in the Navon letter task to the researcher. Participants allocated to the local processing group were instructed to read out the small letters on the Navon letter task to the researcher. The participants were presented with a pack of 40 number of letter trials, with each trial printed one image to one single A4 White page. After reading aloud the designated letter (based on their allocated group) on the first sheet, they were asked to turn the sheet over in order to view the next letter. This process continued until all 40 Navon trials had been read. After the participants completed the Navon letter task, the participants were required to complete a change detection task on the computer. Further instructions were given by the researcher and displayed on the computer screen. The images that were used in the change detection task included 20 images of scenes. The participants were shown each image flicker between the original and changed version for a total of ten seconds per image. Twenty images included a change in the centre of a scene, and 20 images included a change in the periphery. After the ten seconds of the image flicker had elapsed, participants were required to record their answer by writing down on a recording sheet provided to them, whether they believed there was a change in the scene; and what they believed the change to be. The study presentation was conducted via Superlab programme. If the participant took longer than ten seconds to respond, this was automatically recorded as an incorrect answer. After all, 20 change detection task trials were complete, the participant was provided with a debrief and any questions were answered by the researcher. Participants were informed that the supervisors contact details were provided on the debrief sheet if a follow up discussion was required  
                                                                     Results
	In order to prepare the data from both local and global groups ready for analyses, the piece of paper containing participants answers ( See Appendix E) were compared with the researcher’s corrects answers (See Appendix G) of whether the change occurred in the centre or peripheral of the scene. If the change identified was incorrect or if there was no change identified this was recorded as a wrong answer. Once participants responses were reviewed, the researchers was able to transfer the data to SPSS.
	Table 1 below reports the mean and standard deviation of local and global processing group scores on detecting changes in the centre, and peripheral details of a scene. 
Table 1. 
      Descriptive statistics. 
	
	Navon 
	Mean
	Std. Deviation
	    N

	
Total Centre


	Local
Global
Total
	8.3500
7,7000
8.0250
	1.26803
0.97872
1.16548
	   20
   20
   20

	
Total Peripheral


	Local 
Global
Total
	7.4500
7.6000
7.5250
	1.79106
1.63514
1.69445
	   20
   20
   20



[bookmark: _Hlk38970972]	A 2x2 mixed between-within ANOVA was conducted to assess the impact of global and local processing on change detection ability for central and peripheral details of a scene. There was no significant interaction between the two different groups of global and local on the ability to detect change to the central and peripheral details of a scene, Wilks’ Lambda = .95, F (1, 38) = 1.94, p = .17, partial eta squared = .05. The main effect of the change detection task was not significant, Wilks’ Lambda = .93 F (1, 38) = 3.03, p = .09, partial eta squared = .07 suggesting there was no difference in participants’ ability to detect a change in the peripheral or central details of a scene. The main effect comparing change detection ability between the local and global processing groups was not significant, F (1, 38) = .49, p= .49, partial eta squared = .03, suggesting no difference in changes detected between the local and global group. The results did not support the research hypothesis, as there was no difference in the change detection scores between participants induced into the global group than the local group at detecting changes that occur in the periphery and the centre of a scene. 

Discussion

	The main aim of the present study was to explore the impact of global and local processing on change detection ability for central and peripheral details of a scene. The findings from the study demonstrate there was no significant differences relating to the research question; Do participants induced into a local or global processing condition via the Navon letter task differ in their ability to detects changes to a scene depending on whether those changes occur in the centre or periphery? The results reported in the study contradict the research hypothesis that participants induced into the global processing condition would be better at detecting changes that occur in the periphery and the centre of a scene compared to those induced into the local processing condition. 
	The results from the study did not find a significant difference between the two global and local groups on the ability to detect a change to the central and peripheral details of a scene, this is contrary to findings of researchers in visual hierarchy that the visual system follows a course-to-fine processing; the global information is identified faster and more accurately than the local features known as the global precedence effect. The global precedence effect implies that the global information is processed sooner than local information, based on the theory that global information is transported by low spatial frequencies, while local information is transported by high spatial frequencies  (Badcock, Whitworth, Badcock, & Lovegrove, 1990; Lamb, & Yund, 1993). There may be several reason for this; firstly, the assumption that global information is transported by low spatial frequencies while local processing is conveyed by high spatial frequencies is thought to be far from univocal regarding the hierarchical visual forms (Palmer, 1993). Findings reported by (Mermillod et al., 2005) who used connectionist stimuli suggested that the description of natural images may possibly operate on either low spatial frequencies or high spatial frequencies, and is thought to depend on the semantic distribution of the natural scenes that have been used. Interestingly, it was found that the distribution of natural images involving mountain, forest or indoor scenes were processed better when situated on high spatial frequency information, while natural images involving beaches and cities were in fact processed better from low spatial frequency information (Mermillod et al., 2005). It was suggested that the assortment of spatial frequencies throughout natural scenes could possibly rely on connections between the information that is required for a certain characterised task with top down processing required and perceptual information that is available with bottom down processing being required (Mermillod et al., 2005). The findings suggest that depending on the requirements of the task and the perceptual properties of categories, the order of spatial frequency information might be flexible, with some tasks having a preference for fine-to-course analyses, and others preferring a course-to-fine strategy (Gosselin, Frédéric, & Philippe, Schyns, 2002). 
[bookmark: _GoBack]	The finding from the previous study could be used to support the flexible usage hypothesis (Olivia & Schyns; 1997; Olivia & Schyns, 1999). The flexible-usage hypothesis proposes that categorization procedures modify into hierarchies that characterizes the information that is appropriate towards the task at hand. The hypothesis must take into consideration two factors which are; the category of the task that entails essential visual information in order to determine the categorization; and the visual information amongst the different spatial hierarchies on the many levels of images. Furthermore, flexible use may possibly be the outcome of only selecting some of the levels depending on the task at hand (Peterson & Rhodes, 2003).  Olivia and Schyn (1997) conducted a study where participants were required to identify scenes such as a motorway, living room, bedroom or a city, each scene was displayed for one 135 milliseconds. Firstly, participants only viewed the representations that were relevant at low spatial frequencies and high spatial frequencies, followed by hybrid representations for example, low spatial frequencies represented a motorway and high spatial frequencies represented a city. The viewers recognised the hybrid representations the same way as the analytic information was originally displayed. This means that the viewers induced to fine hierarchy identified the high spatial frequency element within the hybrid scene, while the viewers induced to the course visual information identified the low spatial frequencies within the duplicate hybrid. The findings from the study propose that the hierarchy procedure is flexible and adjusts into the hierarchy at which the analytical information is characterized (Musel, Chauvin, Guyader, Chokron, & Peyrin, 2012).
	Circadian variations have been found to influence individuals performances on cognitive tasks suggesting that the visual threshold changes depending on the time of the day (Tassi, Pellerin, Moessinger, Eschenlauer, & Muzet, 2000). Hollingworth and Henderson (2002) proposed that the long-term memory and short-term memory are both required to create robust visual representations in which the memory can hold five to six items or more (Hollingworth, 2003; Hollingworth & Henderson, 2002). During numerous eye movement and paying attention to several objects located in a scene, the visual short-term memory stores objects that were recently focused on, while objects focused on in the past are stored in the visual long-term memory. Both methods of short-term memory and long-term memory are suggested to play a crucial role in the recognition of detecting a change of an object to a varying object, and object rotation from the same basic-level category which is essential in early visual processing (Hollingworth, 2003; Hollingworth & Henderson, 2002). However, the results obtained from the previous study may have contradicted previous literature on short-term and long-term memory relating to cognitive performance on change detection task, as they have failed to take into consideration the time course of circadian rhythms. It has been suggested that different times of the day can affect short-term memory, with findings suggesting from 08:00 to 20:00 there is a decline in short term memory on performance, while performance on long term memory is at its lowest earlier on in the morning and highest in the evening (Folkard & Monk,1980). Additionally, on the idea of memory VanRullen & Koch (2003) proposed that within a single look at a visual scene, a sizeable amount of information can be preserved, with the working memory storing at least five items. A study exploring the working memory has proposed that the working memory may also decrease throughout the day (Blake, 1967; Folkard & Monk, 1979). Blake (1967) reported findings on a digit span test, which additionally found a decline in performances depending on the time of day. Also supporting a decline in the working memory on time throughout the day Folkard & Monk (1979) observed subjects recalling a word list at three hourly intervals throughout the day at 8am, 11am, 2pm, 5pm and 8pm. The findings of the study found the recall of the word list diminished throughout the times of the day from both the central position and pre-eminence of the word lists (Folkard & Monk 1979). It is assumed that the recall from the positions in the list mirrors the effectiveness of rehearsal processors (Brodie & Prytulak, 1975). The results of the study could in fact indicate that the effectiveness of the working memory across different times of the day decreases (Folkard & Monk 1979) 
[bookmark: B5][bookmark: B14]	Other factors that could have influenced the findings that there were no difference between the two groups ability to detect changes in the centre and peripheral details of a scene could have been down to the individuals mood on the day. A number of studies have found that an individual’s mood can influence whether a person processes local or global information (Basso, Schefft, Ri, & Dember; 1996; Derryberry & Tucker, 1994) which contradicts Navon’s (1977) global precedence hypothesis that all individuals will detect global features more rapidly and accurately than local features (Navon, 1977). Findings from research studies have demonstrated that the global level of processing could be influenced by positive moods, whereas negative moods are more susceptible to produce local processing (Clore, Gasper, & Garvin 2001; Fredrickson & Branigan, 2005; Gasper, 2004). In addition, Frederick and Branigan (2005) proposed that participants in a positive frame of mind were more tending to widen their scope of attention, which was compatible with their global formation, compared to participants in the neutral state of mind. Participants in a negative frame of mind tended to limit their attention, which coincided with their local formations (Frederick & Branigan, 2005). 
	The present study has many methodological issues that occurred throughout data collection which should be acknowledged for future studies. The Navon letter task (1977) that was used to induce participants has been tremendously effective in influencing the understanding of the sequence of perceptual processing in healthy populations. However, there is a potential limitation to the paradigm, concerning whether the outcomes obtained from compound stimuli conveys to visual object processing; taking into that compound stimuli are different from common objects. 
	The compound stimuli are in fact a formation of components and not actual objects, however the components that compose the global shape are suggested to be objects within their own rights and not features (Navon, 2003). Furthermore, findings reported from the paradigm suggest that the compound stimuli does to some extent respond straight to the visual recognition of everyday objects, whilst global precedence and individual differences can justify a substantial amount of variation between two object paradigms; superordinate classification and difficult object decision. Other findings from Navon’s letter task (1977) suggest that the global to local interference effect, and global precedence uses different processes in visual object recognition (Gerlach & Poirel, 2018) therefore it was reliable to use the Navon letter task in the study. However, the design of the previous study displayed a Navon letter on white A4 paper appeared to be problematic for some participants due to the number of pages they had to turn manually in order to view the next letter. 
A more effective way of displaying the stimuli in future studies would be to display the stimuli in black against a white background via Superlab. The global letter of the Navon letter task could be displayed at a visual angle of roughly 6.5° in height with a width of 5.5°. It has been suggested that the visual angle of 6-7° on the global level is equivalent to the visual field with the small letters 0.47° x 0.67° (Lachmann, Schmitt, Braet, & van Leeuwen, 2014).
[bookmark: B1]	The Flicker paradigm that was used in the study is a reliable method of change blindness, with the change blindness paradigm bringing to light people’s incapability to perceive a change in two visual images that are presented one after the other when interrupted by a flicker (Rensink, 2002). If there was no disruption, participants would find the change easy to detect. The disruption in the flicker emphasises the limit of people’s ability to maintain and balance information from one visual scene to another (Simons & Rensink, 2005). Contrary to this, there has been a lack of research comparing on screen perception to the real word regardless of both methods being used to explore visual perception in humans. Cameras used to gather change blindness images are only capable of capturing and presenting light from a single aspect known as the monocular cues to visual depths, which is only available when observing on-screen conditions. The monocular depths provide object occlusion, linear perspective and motion parallax (Albertazzi, Van Tonder, & Vishwanath, 2010). However, when observing scenes in the real-world environment, binocular depth cues also become available due to both eyes capturing the reflection of light from the three-dimensional environment. Findings have suggested that the binocular stereoscopic visions is superior over the monocular visions when analysing difficult visual scenes  (Jones & Lee, 1981). Recent findings from Attwood, Harris, Humphreys and Antoniades (2018) found there was no difference between viewing change blindness on a computer to the real world, with findings supporting that visual scenes displayed on a computer and in the real-world relates to bottom up processing which decided which features in the visual scene are characterized and contrasted throughout the development of change perception. 
	It is important to note that participants had the opportunity to take part in the previous study anytime from 09.00-17.00, however referring back to the circadian rhythms, previous research has suggested that circadian variations in healthy adult individuals with an intermediate chronotype, experience oscillates in cognitive performance throughout the day. The circadian rhythms in healthy individuals who sleep from 23:00 to 07.00 (Parker, Lishman, & Hughes,1996). experience low levels in their cognitive performance from 07:00-10:00 in the morning, furthermore, sleep inertia also occurs early in the morning, impacting individuals ability to perform cognitive tasks to their best ability (Lamb & Yund, 1993). Performance increases throughout the day from 10:00-14:00, with a decrease in performance from 14:00-16:00 due to a post-dip lunch (Shulman, Sullivan, Gish, & Sakoda, 1986). There is a rise in performance from 16:00-22:00 where performance is believed to be at its highest level in where individuals perform at their best. Regardless of the limitations related to the time of day, it is beneficial to acknowledge the effects on cognitive performance throughout the day, when it is not always possible to control the environment. However, for future studies it would be interesting to see whether participants induced into the global processing condition would be better at detecting changes that occur in the periphery and the centre of a scene, compared to those induced into the local processing condition, if the study was conducted at a time period where cognitive performance is considered to be at its highest (Valdez, Ramírez, & García, 2012). 
	Lastly it has been suggested that individuals are differentiated by particular perceptual styles with some individuals displaying a bias for local processing styles, while others are more global (Lachmann et al., 2014). Individuals with Autistic Spectrum Disorder are thought to display a slower reaction to the global features (Van der Hallen, Evers, Brewaeys, Van den Noortgate, & Wagemans, 2015), whereas musicians and people who are creative are more likely to have a local advantage (Chamberlain, McManus, Riley, Rankin & Brunswick, 2013). Interestingly, the global precedence effect has been explored within cultural differences, with findings suggesting the global precedence effect is not considered universal, although the effect may potentially be culturally specific. Navon’s studies were conducted using a large sample of White British participants, however, furthermore studies exploring global precedence within cultural differences have found consistent findings that Western Caucasians have the tendency to apply and process local elements more efficiently, whereas Eastern Asians display a global processing bias (Hedden, Ketay, Aron, Markus, & Gabrieli, 2008) while African cultures were found to have a local precedence effect (Davidoff, Fontenenau, & Fagot, 2008) which could have contradicted the research hypothesis. 
Conclusion
	The overall study did not support the research hypothesis; however, it is important to note that the visual system is complex and somewhat flexible in the way individuals perceive global and local processing. The findings support that natural scenes are processed by both local and global processing which supports flexible-usage hypothesis. Individual differences have been highlighted to have a great influence contributing to the way individuals perceive scenes; such as individual’s mood at the current time, ASD, people who are creative; artists and musicians. Also there have been identified variations found in culture differences, which contradicts Navon (1977) research. Further research is required to explore culture differences, to fully explore and appreciate the extent of how varying cultures undertake global and local processing differently. Furthermore, the findings of the previous study suggest that global and local processing is not a procedure that works efficiently on its own, and certain factors need to be acknowledge such as circadian rhythms throughout the day, which can have a significant effect on the individuals cognitive performance. Circadian rhythms have also been suggested to have an effect on the memory with the short-term memory declining throughout the day effecting individuals cognitive performance. The findings may have contradicted previous literature because short-term memory is believed to be essential in scene detection (Hollingworth & Henderson, 2002). The previous study was dependent on a moderately small sample size. The limitation in power could be beneficial for future studies to replicate the study with higher numbers of participants and explore whether the findings could be generalized and used in other populations. Research has suggested that individual differences influences global and local processing on the ability to detect changes in a scene which provides the opportunity to explore whether the influences reported in the study can contribute to the current findings. 
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Study Consent Form


I understand that this research study is being carried out by a 3rd year Psychology Student for their dissertation, and that taking part in this study will involve the completion of a Navon letter task, which will involve reporting either a big or small letter from a series of presented letters (further instructions will be provided at the beginning of the task), followed by a change detection task involving 20 scenes. Please be advised that viewing flickering images could trigger a number of conditions (e.g., migraine, epilepsy, etc.), and could lead to other general feelings of discomfort in terms of visual disturbances, feelings of motion sickness, etc. Therefore, you are advised not to take part if you feel that viewing flickering images would be too uncomfortable or trigger a particular condition that you may have. 

This study will take approximately 15 minutes to complete. 

I understand that participation in this study is voluntary and I am free to withdraw participation during or at the end of the study without giving a reason. I understand that once I leave the study, I will not be able to withdraw my data, as it will be anonymised. I am aware that if I have concerns about the study, I can discuss these concerns with the researcher at any time during or after the study. I understand that I will be provided with the contact details of the research supervisor at the end of the study, should I have any concerns.
I understand that the information provided by me will be held confidentially, with a code assigned in place of my name. These data will be stored indefinitely in accordance with the Data Protection Act.
I also understand that at the end of the study I will be provided with a debrief form and the opportunity to discuss any issues with the researcher.


I, ___________________________________(NAME) consent to participate in the study conducted by Bethan Howard, Academic Discipline of Psychology and Counselling, University of Wales Trinity Saint David,  Swansea under the supervision of Dr Kate Williams.

Participant Signature:________________________________________________
Date:___________________
Name and signature of researcher taking consent 
__________________________________________________________________
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Demographic Data


1. What is your age?


2. To which gender identity do you most identify?




           Male     

          

           Female   


          Other         






























Appendix C;

Thank you for finding the time to take part in a third year dissertation project 


Instructions-
This study will involve a change detection task. On the screen you will be presented with a series of 20 images rapidly switching back and forth with a altered image. your task is to detect a change in all the images presented. You will have 10 seconds to notice whether a change occurred in the images. 

Please write down your answer on the piece of paper provided to you by the researcher, if you did not detect a change in the image, please write ‘no change’

Press the space bar to continue. 
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Please write what you believe the change to be in each of the images that are presented. If you do not spot a change, please write ‘no change’. 
	
	Change Identified

	Image 1       

	

	Image 2       

	

	Image 3       

	

	Image 4       

	

	Image 5      

	

	Image 6      

	

	Image 7      

	

	Image 8     

	

	Image 9     

	

	Image 10    

	

	Image 11  

	

	Image 12   

	

	Image 13  

	

	Image 14   

	

	Image 15   

	

	Image 16   

	

	Image 17   

	

	Image 18  

	

	Image 19  
	

	Image 20 
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Study Debrief Sheet  
 
The impact of global and local processing on change detection ability for central and peripheral details of a scene.  
 
Thank you for taking part in the study.   
 
The aim of this study was to see whether participants induced into a local or global processing condition, via the Navon letter task, differ in their ability to detect changes to a scene depending on whether those changes occur in the centre or periphery. 
During the study, participants were divided into two different groups, based on the type of task they had to complete with the Navon letters. We specifically wanted to find out whether participants who were induced into a global processing condition, by reading out the big overall letter on the Navon task, would be better (more accurate) at detecting changes that occur in both the centre and periphery of the scenes compared to those who had been induced into the local processing condition by reading the smaller letters on the Navon task.   
 
If you wish to withdraw your data from the study, you must tell the researcher now.  After this point, all of your data will be anonymised and we will not be able to trace it back to you. 
 
 
If taking part in this study has raised any questions, please speak to the researcher on Bethan Howard 1703402@student,uwtsd.ac.uk or contact the academic supervisor Dr Kate Williams kate.williams@uwtsd.ac.uk. 
 
 
Thank you once again for taking time to participate in this study. 
 
Bethan Howard 
 
BSc Honours Psychology  
 
University of Wales Trinity Saint David, Swansea  
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	        Researchers answers 
	Change Identified

	Image 1        Peripheral change 

	Boat changed from yellow to blue

	Image 2     Peripheral change 

	Rock disappeared 

	Image 3     Centre change

	Wing disappeared 


	Image 4      Peripheral change 

	Tent changed from blue to green 

	Image 5      Centre change

	Bridge disappeared 

	Image 6      Centre change

	Dog disappeared 


	Image 7      Centre change

	Life jacket changed colour

	Image 8    Peripheral change 

	Flowers disappeared 

	Image 9      Centre change

	Clock hand disappeared 

	Image 10    Peripheral change 
              
	Logo on surfboard disappeared

	Image 11    Peripheral change 

	River disappeared

	Image 12    Peripheral change 
                     
	Turtle disappeared

	Image 13     Peripheral change 

	Zebra crossing disappeared 

	Image 14     Centre change

	Couple on steps disappeared

	Image 15     Centre change

	Number on bus disappeared 

	Image 16    Centre change

	Traffic lights disappeared 

	Image 17    Centre change

	Beak changed colour

	Image 18    Peripheral change 

	House changed from blue to green

	Image 19    Peripheral change 
	Branch disappeared 

	Image 20   Centre change

	Sign disappeared 
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DISSERTATION PROPOSAL 2019-2020 
 
	 

	Student Name 
	Bethan Howard 
 

	Dissertation Supervisor  
 
	 
Dr Kate Williams 

	Date submitted  
 
	23/10/2019 


 
 
 
 
Title of Research (this must reflect the essence of your proposed research question, study design and study population and should be more specific than the broad topic area provided in the dissertation topics selection book). 
 
The impact of global and local processing on change detection ability for central and peripheral details of a scene.  
 
 
Please state your main research question(s) and hypothesis/hypotheses  
 
Do participants induced into a local or global processing condition via the Navon letter task differ in their ability to detect changes to a scene depending on whether those changes occur in the centre or periphery? 
 
Hypothesis- participants induced into the global processing condition will be better (more accurate) at detecting changes that occur in the periphery and the centre compared to those induced into the local processing condition.   
 
 
 
 
	What empirical evidence supports your research question? (Please provide a 1500 word review of relevant psychological literature and theory and a minimum of eight references).  If you have already drafted a review of literature, please attach it to the end of this document – you do not need to complete this section if so). 
 
Attention is the focusing of mental resources and improves the cognitive processing that is needed in order to complete many tasks. People can only pay attention to a limited amount of information at any time. Attention has been labelled by psychologist as selective attention, divided attention, sustained attention and executive attention due to individuals being able to allocate their attention in different ways (Columbo, Brez & Curtendale, 2013; Fisher & Others, 2013; Rueda & Posner, 2013).   
 
People are often blind to unexpected events that occur around them when their attention is engaged in a visual task, this is knows as intentional blindness (Mack, 2003). Neisser 1979 reported that individuals miss a significant amount of the visual world which can be startling.( Neisser was the first to report evidence of selective seeing. Neisser 1979 conducted a study where he asked participants to view a ball-passing game. One team were in white uniforms and the other team were in black uniforms, the participants were required to count the number of passes between one of the groups. The participants were later asked to report what they had seen, only 21% of reported seeing a woman stroll through the basketball court, carrying an open umbrella, in clear view. It is suggested that it could have been possible that the observers did not pick up on the women with the umbrella as they were not directly looking at her or another explanation  could be that they did not notice her because they were so focused on counting the passes (Mack, 2003). 
Rensink O’ Regan and Clark (1997) developed the flicker paradigm to test whether insensitivity to changes in a scene is caused by general property of visual perception (Hollingworth, Schrock & Henderson, 2001). The flicker paradigm was created to simulate visual events that are caused by moving the eyes. The flicker paradigm involved a series of images which alternated between the original image and a modified image of the same scene. A blank interval was shown between the two images, which is the equivalent of saccadic eye movements from visual suppression. Saccade-contingent studies have suggested that participants have often failed to detect some major changes, the phenomenon to detect changes to a visual scenes from artificial disruptions and across eye movements is known as change blindness (Hollingworth, Schrock & Henderson, 2001). 
Naon (1997) developed a paradigm to tackle the central problem of perceptual processing “Do we perceive a visual scene feature-by-feature? Or is the process instantaneous and simultaneous as some Gestalt psychologists believed? Or is it somewhere in between?” (Gerlach & Poirel,2018, p. 353). This can be assessed through Navon’s letter task global level which involves a large letter that’s made up from small letters. The global letters and local letters could be made up of the same letters or different letters. From the global and local letter paradigm Navon suggested that global processing is a necessary stage of perception. The findings suggested that participants responses towards global processing were much faster than the responses towards the local processing (Gerlach & Poirel, 2018). The term used for the identifying global features better is known as global precedence (Navon, 1977). Navon’s 1977 paradigm has become a classic and it has been used in various studies, where different effects have been obtained such as letter spacing, attentional demands or masking, however the same responses are usually found that global processing leads to faster responses than local processing (Gerlach & Poirel,2018).  
The question that remains unanswered is “why are some individuals intentionally blind whereas others are not? It was suggested that that very little research has looked at the difference that makes individuals more prone to intentional blindness (Richards, Hannon, & Derakshan, 2010).  For further research it has been suggested that individual differences in processing styles, could have an impact on inattention blindness such as the focus of examining global and local processing. When analysing a visual scene Navon (1997) observed a “global precedence”. The global changes in the display were identified more quickly and accurately than the local changes in the display, however, many researchers have instead investigated the interaction between top down (endogenous) and stimulus driven (exogenous) mechanisms, as many researchers propose that an individual’s attention set is a more reliable predictor on performance on a global/local detection task (Richards, Hannon, & Derakshan, 2010). However, considering that evidence suggests that performance in Navon’s paradigm is linked to visual object recognition there have been a limited amount of group-based studies that have examined how attention to Navon’s (1997) paradigm may bias object processing. Despite that Navon’s paradigm is classical and can be found in most cognitive psychology textbooks on visual object recognition, there is a surprising unawareness of any published studies which demonstrate that interference effects and global precedence relate to individual’s ability to recognize common objects (Gerlach & Poirel,2018). 
 
 
 
 

	 


 
 
 
 
 
 
 
 
 
 
Please describe your participant group (including anticipated number of participants required) and any specific inclusion/exclusion criteria.   
 
The participant group will be a student cohort from the university of Wales Trinity Saint David, only students studying on one of the Psychology degree programmes will be taking part in the study and will be required to sign up via the EMS in exchange for course credit All participants will be over the age of 18. The number of participants that is anticipated for the study is 100 participants. The participants will be randomly allocated to two different groups. The exclusion criteria for the study will be individuals with colour vision deficiency (colour blindness) due to some images involving changes in colour.  
 
 
 
 
 
Please provide brief details of the anticipated design (e.g., between, within, mixed, regression, focus groups, interviews, experimental, questionnaires) and main procedure for your study (it should be clear from this how you are actually planning to carry out your study, and what will be happening to your participants). 
 
The design of the study will be a 2x2 mixed experimental design. The first IV is the Navon letter task, which includes two levels of global and local letter processing. The Navon letter task will be between subjects due to participants being allocated in to two different groups. The second IV is the type of change in the detection task, which also consists of two levels being brief changes to the centre of twenty images and brief changes to the peripheral of twenty images. All images will include a change. 
The Change detection task will be within subjects due to participants all participating in this task. Participants will be randomly allocated in to one of the Navon Task groups, participants that will be allocated to the global processing group will be instructed to read out the big overall letters in the Navon letter task. Participants allocated to the local condition will be instructed to read out the local letters of the Navon letter task (5 minutes). After the participants have completed the Navon letter task, the participants will be required to complete a change detection task. The images that will be used in the change detection task will include 40 images. Overall the participants will be shown the same image twice, to detect a possible change. Twenty images will include a change in the centre, and 20 images will include a change in the periphery. The participants will have 10 seconds to notice the change and record their answer by writing down on a piece of paper provided to them what they believe the change to be.  The study presentation will take place via super lab. If the participant takes longer than 10 seconds to respond this will automatically be recorded as an incorrect answer. After the study is complete the participant will be fully debriefed, and any questions will be answered by the researcher and participants will be informed that the supervisors contact details will be provided on the debrief sheet.  
 
 What measures are you planning to use for data collection and how will this data be used in the analysis in order to answer your research question?  (Be as specific as possible here – what type of data will you be obtaining, what specific topics/measures/scales/instruments will you be using and what will you do with this data?) 
 
The data that will be going through SPSS will be the total number of correct changes detected by participants in both central and peripheral change conditions between the two (Navon) groups.  
 
A 2x2 mixed subject’s ANOVA will be used to analyse the data. The main ANOVA output will display the main effect of group: differences in changes detected between the local and global group (between)  
The other main effect will be location of change; difference in changes detected for peripheral and central details (within) 
The two independent variables will also provide an interaction.  
 
 
 
 
What are the main ethical issues that you will need to address in this study? (Please note all students will need to complete the full ethics form prior to final approval for data collection being given). 
Fully informed consent, following BPS and UWTSD ethical guidelines, providing a debrief sheet, participants having the right to withdraw without penalty, participants offered opportunity to ask questions. The images that will be used in the change detection task will be mundane/neutral and display everyday scenes- e.g., a garden. So, it is unlikely that viewing the images would cause offence.  
 
 
 
 
 
Student Name (Please print clearly) 

Bethan Howard__________________________________________ 
 
Student Signature   Bethan Howard 


Date________23/10/2019_______ 
 
 
 
 
 
 
 
 
	Proposal Outcome  
 
	Supervisor to tick one only 

	Satisfactory proposal (all final materials have been approved by the supervisor; proceed to submitting the ethics form to the discipline research ethics committee). 
 
	X 

	Minor revisions (some areas require clarification before submitting ethics to the discipline research ethics committee - see below for required actions) 
 
	 

	Unsatisfactory (proposal lacks significant detail and must be resubmitted to supervisor within seven days following feedback - see below for required actions)  
 
	 

	Unsatisfactory - proposal is considered unethical/unworkable in practice.  New proposal to be developed following feedback from supervisor (see below) 
 
	 

	Proposal is satisfactory but requires full consideration by the Faculty research ethics committee due to the nature of the study 
 
	 

	 
 
 
 
 
 
	 

	Supervisory team additional comments/feedback: 
 
 
 
 
 
 
 
 
 
 
 
 
Action required:  
 
 
 
 
 
 
Date of comments/feedback : 
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Supervisor’s Signature:  ___________________________          Date: _23/10/2019__ 
 
 
 



Appendix J;

APPLICATION FOR ETHICAL APPROVAL

In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the University’s insurance if ethical approval has not been obtained prior to commencement.

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing within normal educational requirements, and literary or artistic criticism.

Please read the notes for guidance before completing ALL sections of the form.

This form must be completed and approved prior to undertaking any research activity. Please see Checklist for details of process for different categories of application.  

Delete the Guidance Notes at the end of the form BEFORE submitting your application


SECTION A: About You (Principal Researcher)
	Full Name:
	
Bethan Anna Howard

	Tick all boxes which apply:

	Member of staff:
	☐
	Honorary research fellow:
	☐

	Undergraduate Student
	☒	Taught Postgraduate Student
	☐	Postgraduate Research Student
	☐


	Faculty/School/Centre:
	
Yr Athrofa: Academic Discipline of Psychology and Counselling


	Campus:
	
SA1 Campus: Swansea  


	E-mail address:
	
1703402@student.uwtsd .ac.uk

	Contact Telephone Number:
	
07531167457

	For students:

	Student Number:
	
1703402

	Programme of Study:
	
BSc (Hons) Psychology 

	Director of Studies/Supervisor:
	
Dr Kate Williams


SECTION B: Approval for Research Activity
	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	☒	NO
	☐
	
	Date

	If Yes, please indicate source of approval (and date where known): Approval in principle must be obtained from the relevant source prior to seeking ethical approval
	Research Degrees Committee
	☐	

	
	Faculty Research Committee
	☐	

	
	Other (write in): Supervisor – Dr Kate Williams

	☒	23/10/2019



SECTION C:  Internal and External Ethical Guidance Materials
	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines.

	UWTSD Research Ethics & Integrity Code of Practice
	☒
	UWTSD Research Data Management Policy
	☒

	BPS Code of Ethics and Conduct (2017)
	☒

	BPS Code of Human Research Ethics (2014)
	☒



SECTION D: External Collaborative Research Activity
	Does the research activity involve collaborators outside of the University?
	YES
	☐
	NO
	☒

	
If Yes, please provide the name of the external organisation and name and contact details for the main contact person and confirmation this person has consented to their personal data being shared.as part of this collaboration.

	Institution
	
N/A

	Contact person name
	
N/A


	Contact person e-mail address

	N/A

	Has this individual consented to sharing their details on this form?
	YES
	☐
	NO
	☐

	Are you in receipt of a KESS scholarship?
	YES
	☐
	NO
	☐

	Is your research externally funded
	YES
	☐
	NO
	☐

	Are you specifically employed to undertake this research in either a paid or voluntary capacity?
	Voluntary
	YES
	☐
	NO
	☐

	
	Employed
	YES
	☐
	NO
	☐

	Is the research being undertaken within an existing UWTSD Athrofa Professional Learning Partnership (APLP)
	If YES then the permission question below does not need to be answered.
	YES
	☐
	NO
	☐

	Permission to undertake the research has been provided by the partner organisation
	(If YES attach copy)
If NO the application cannot continue
	YES
	☐
	NO
	☐




Where research activity is carried out in collaboration with an external organisation
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☐

	
If Yes, please attach a copy of any final approval (or interim approval) from the organisation




SECTION E: Details of Research Activity
	Indicative title:
	The impact of global and local processing on change detection ability for central and peripheral details of a scene. 

	Proposed start date:
	November 2019
	Proposed end date:
	July 2020

	Introduction to the Research (maximum 300 words)
Ensure that you write for a Non-Specialist Audience when outlining your response to the three points below:
· Purpose of Research Activity
· Proposed Research Question
· Aims of Research Activity
· Objectives of Research Activity
Demonstrate, briefly, how Existing Research has informed the proposed activity and explain
· What the research activity will add to the body of knowledge 
· How it addresses an area of importance. 

	Purpose of Research Activity

The question that remains unanswered is “why are some individuals intentionally blind whereas others are not?” It has been suggested that that very little research has looked at the difference that makes individuals more prone to intentional blindness (Richards, Hannon, & Derakshan, 2010).  For further research it has been suggested that individual differences in processing styles, could have an impact on inattentional blindness, such as the focus of examining global and local processing. When analysing a visual scene, Navon (1997) observed a “global precedence”. The global changes in the display were identified more quickly and accurately than the local changes in the display. However, many researchers have instead investigated the interaction between top down (endogenous) and stimulus driven (exogenous) mechanisms, as many researchers propose that an individual’s attention set is a more reliable predictor on performance on a global/local detection task (Richards, Hannon, & Derakshan, 2010). However, considering that evidence suggests that performance in Navon’s paradigm is linked to visual object recognition there have been a limited amount of group-based studies that have examined how attention to Navon’s (1997) paradigm may bias object processing. Despite that, Navon’s paradigm is classical and can be found in most cognitive psychology textbooks on visual object recognition. There is a surprising unawareness of any published studies which demonstrate that interference effects and global precedence relate to individual’s ability to recognize common objects (Gerlach & Poirel,2018).




(the box should expand as you type)

	Research Question

[bookmark: _Hlk38197503]Do participants induced into a local or global processing condition via the Navon letter task differ in their ability to detects changes to a scene depending on whether those changes occur in the centre or periphery?


(this box should expand as you type)

	Aims of Research Activity

The aim of the study is to induced participants into either a global or a local processing condition via the Navon letter task to examine whether there will be differences in their ability to detect changes in both the periphery and the centre of a scene, through a flicker paradigm task.  


(this box should expand as you type)

	Objectives of Research Activity

To examine whether those who are induced into a global processing condition are better at detecting changes that occur in the centre and periphery of a scene compared to those who are induced into a local processing condition. This will be assessed through a 2x2 within subjects ANOVA, which will display the main effect of group: differences in changes detected between the local and global group (between), and the other main effect will be location of scene change; difference in changes detected for peripheral and central details (within).
The two independent variables will also provide an interaction. 	

(this box should expand as you type)

	Proposed methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed.

	
The design of the study will be a 2x2 mixed experimental design. The first IV is the Navon letter task, which includes two levels of global and local letter processing. The Navon letter task will be between subjects due to participants being allocated in to two different groups. The second IV is the type of change in the detection task, which also consists of two levels being brief changes to the centre of twenty images and brief changes to the peripheral of twenty images. All images will include a change. Please see appendix for images. The Change detection task will be within subjects due to participants all participating in this task. Participants will sign-up to the study via the Experiment Management system. When they arrive participant’s will be asked to read the consent form, if the participant are happy to participate, they will be required to sign the consent form. Participants will be randomly allocated in to one of the Navon Task groups, participants that will be allocated to the global processing group will be instructed to read out the big overall letters in the Navon letter task. Participants allocated to the local condition will be instructed to read out the local letters of the Navon letter task (5 minutes). After the participants have completed the Navon letter task, the participants will be required to complete a change detection task. The images that will be used in the change detection task will include 40 images. Overall the participants will be shown the same image twice, to detect a possible change. Twenty images will include a change in the centre, and 20 images will include a change in the periphery. The participants will have 10 seconds to notice the change and record their answer by writing down on a piece of paper provided to them what they believe the change to be.  The study presentation will take place via super lab. If the participant takes longer than 10 seconds to respond this will automatically be recorded as an incorrect answer. After the study is complete the participant will be fully debriefed, and any questions will be answered by the researcher and participants will be informed that the supervisors contact details will be provided on the debrief sheet. 


(this box should expand as you type)



	Location of research activity
Identify all locations where research activity will take place.

	
The location of the research activity will be taking place in the psychology labs located at SA1 campus, University of Wales Trinity Saint David. 

(this box should expand as you type)

	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural and/or legal sensitivities or vulnerabilities of participants.

	
N/A
(this box should expand as you type)

	Use of documentation not in the public domain: Are any documents NOT publicly available?   

	NO
	☒

	
	YES
	☐

	If Yes, please provide details here of how you will gain access to specific documentation that is not in the public domain and that this is in accordance with prevailing data protection law of the country in question and England and Wales.



(this box should expand as you type)





SECTION F: Scope of Research Activity
	Will the research activity include:
	
YES
	
NO

	Use of a questionnaire or similar research instrument?
	☐
	☒

	Use of interviews?
	☐
	☒

	Use of diaries?
	☐
	☒

	Participant observation with their knowledge?
	☐
	☒

	Participant observation without their knowledge?
	☐
	☒

	Use of video or audio recording?
	☐
	☒

	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	Investigation of participants involved in illegal activities?
	☐
	☒

	Use of procedures that involve deception?
	☐
	☒

	Administration of any substance, agent or placebo?
	☐
	☒

	Working with live vertebrate animals?
	☐
	☒

	Other primary data collection methods, please explain in this box
For example, ‘focus groups’. Please indicate the type of data collection method(s) in this box and tick the accompany box.
	☒
	☐

	Details of any other primary data collection method:

Participants will be required to use super lab to complete the change detection task. All answers will be recorded on a sheet of paper provided to the participants. These answers will detail what they believe the change that has taken place to be.  



(this box should expand as you type)
	
	


If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 



SECTION G: Intended Participants
	Who are the intended participants:
	
YES
	
NO

	Students or staff at the University?
	☒
	☐

	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	Vulnerable adults?
	☐
	☒

	Children and Young People under the age of 8? (Consent from Parent, Carer or Guardian will be required)
	☐
	☒

	Prisoners?
	☐
	☒

	Young offenders?
	☐
	☒

	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	People engaged in illegal activities?
	☐
	☒

	Others (please identify specifically any group who may be unable to give consent) please indicate here and tick the appropriate box.

	☐
	☒

	Other – please indicate here:



(this box should expand as you type)
	
	



	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	How many participants are expected?

	
The expected It is expected that 100 participants will take part. This is to ensure there are sufficient numbers of participants in each of the two groups (50) in order to conduct a robust analysis. 

(this box should expand as you type)

	Who will the participants be?

	
The participant group will be a student cohort from the university of Wales Trinity Saint David. Only students studying on one of the Psychology degree programmes will be taking part in the study, all participants will be over the age of 18. 
(this box should expand as you type)

	How will you identify the participants?
	 All participants will be required to sign up via the EMS and will only be identified by their unique EMS Identity code. 





	Information for participants:
	
YES
	NO
	
N/A

	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	Will you obtain written consent for participation?
	☒
	☐
	☐

	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☒

	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☐
	☐
	☒

	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	If NO to any of above questions, please give an explanation 

	


(this box should expand as you type)



	Information for participants:
	
YES
	NO
	
N/A

	Will participants be paid?
	☐
	☒
	☐

	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	If YES to any question, please provide full details 

	
(this box should expand as you type)





SECTION H: Anticipated Risks
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	Full risk assessment completed and appended? 

	Yes 
	☐

	
	No
	☒

	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	Risk to Participant:

1.The images that will be used in the change detection task will be mundane/neutral and display everyday scenes- e.g., a garden. So, it is unlikely that viewing the images would cause offence. However, participants may feel uncomfortable in lab settings or using a computer. 

2. Also, participants may become frustrated if they are unable to detect a change in the scenes displayed.

3.Participants who are unable to see colour information may become distressed if they are unable to notice a change in the colour of an item within the scenes being displayed

(this box should expand as you type)
	How will you mitigate the Risk to participant?

1. The Risk to the participants will be reduced by ensuring that The British Psychological Society Code of Ethics and Conduct (2017), BPS Code of Human Research Ethics (2014) and UWTSD Research Ethics & Integrity Code of Practice will be adhered to at all times. Participants will be informed that the study is voluntary, and they can withdraw at any time. Participants will be given the opportunity to ask any questions they are concerned about with the researcher; any further concerns will be addressed with the supervisor. Full contact details for the supervisor will be on the debrief form. Further concerns will be addressed by the supervisor to ensure they are dealt with appropriately and professionally, all concerns/complaints will be followed up by appropriate actions and addressed as quickly as possible. All information will be kept as confidential and will only be used to contact the participant to follow up the concern or complaint that has been reported. 

2.Furthermore, on the EMS advertisement and on the consent form there will be information to explain to participants that this study will involve detecting changes between scenes being displayed. Therefore, if participants have any concerns about completing a study of this nature, they are aware before signing up. 

3.To alleviate this risk, a disclaimer will be placed on the EMS to inform participants that only those who are able to perceive colour are eligible to participate in the study. If a participant does become distressed for not being able to detect a colour change, they will be reminded that the study relates to change detection ability and they should therefore not be too concerned if they are unable to detect the colour change. If participants report not being able to perceive colour after the study has started they will be reminded that they can withdraw from the study without penalty. At the point that they withdraw, they will be provided with a debrief explaining the purpose of the study. This will also contain the contact details of the researcher and supervisor should they have any further queries. The researcher will also ensure that the participant is happy when they leave the study. 




	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
N/A

(this box should expand as you type)

	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	Risk to Investigator:

1.As this is a lab based study, the researcher will be in a situation where they are in a one-to-one environment with the participants.

2.The researcher may be accused of harm/impropriety whilst conducting the research.

(this box should expand as you type)
	How will you mitigate the Risk to Investigator:

1.It will be ensured that research only takes place between the hours of 9am to 5pm Mondays to Fridays during term time, to avoid the researcher being in the lab with the participant in complete isolation in the building.

2.To mitigate this, the researcher will ensure all BPS and UWTSD ethical guidelines are followed with regards to interacting with participants, and that they behave at all times in a professional and appropriate manner. 

(this box should expand as you type)

	University/institutional risks
For example: adverse publicity, financial loss, data protection

	Risk to University:

The risk to the university could come from the inappropriate conducting of the research, which could lead to adverse publicity, financial loss, and issues in regard to data protection.

(this box should expand as you type)
	How will you mitigate the Risk to  University:

To mitigate this, the researcher will ensure to abide by the UWTSD and BPS guidelines for conducting research studies, and will ensure all data protection protocols are followed. 

(this box should expand as you type)



	Disclosure and Barring Service

	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	YES

	NO

	N/A


	Does your research require you to hold a current DBS Certificate?
	☐
	☐
	☒



SECTION I: Feedback, Consent and Confidentiality
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
Participants will be given a debrief sheet immediately at the end of study. The debrief sheet will contain information on what the research was exploring. During the debrief process, it will be ensured that the participant is happy leaving the study and they are comfortable to continue allowing their data to be used for the research. They will be given the opportunity to ask any questions or raise any concerns over the study. The contact details of the researcher and supervisor will also be available on the debrief sheet. If any participants withdraw from the study before the end, they will be appropriately debriefed at that time point.  

(this box should expand as you type)

	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
Participants will be informed of what the study will involve on the EMS and on the consent form, and they will be informed that they have the right to withdraw at any time without a penalty. If the participant is happy to carry on with the study, a consent form will be given and they will be asked to read through the consent form properly. If they have any concerns or questions they should ask the researcher before agreeing to take part. If they are happy to continue they will be required to sign a written consent form to agree to taking part in the study. The participants will have the right to withdraw from the study even if they have signed the consent form and ask for their data to be removed from the study if they wish. If they wish to remove their data they must do so before leaving the lab, otherwise the data cannot be traced back to them. 

(this box should expand as you type)

	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
Anonymity for the participants will be ensured by keeping their signed consent form completely separate to the data they generate during the study. Each participant signing-up via the EMS will do so using their unique Identity codes. Participants will be informed that their data will stay anonymous and can not be traced back to them. The researcher will ensure confidentiality by storing all data securely in a locked cupboard at their home until a time when the data can be submitted to the secure SA1 lab storage facility. At all times, the consent forms and data will be stored separately. 


(this box should expand as you type)





SECTION J: Data Protection and Storage
In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person.
	☒
	☐

	If YES, provide a description of the data and explain why this data needs to be collected:

	Names of participants will be collected on the consent forms.
Participants’ age and gender will also be collected. However, this information will never be linked or stored to their names on the consent forms. 


(this box should expand as you type)

	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	
☐
	
☒

	If YES, provide a description of the special category data and explain why this data needs to be collected:

	


(this box should expand as you type)

	
Will the research activity involve storing personal data and/or special category data on one of the following:
	YES
	NO

	Manual files (i.e. in paper form)?
	☒
	☐

	University computers?
	☐
	☒

	Private company computers?
	☐
	☒

	Home or other personal computers?
	☐
	☒

	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☐
	☒

	“Cloud” storage or websites?
	☐
	☒

	Other – specify:

	☐
	☒

	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of password protection, encryption, anonymisation and pseudonymisation:

	Paper copies of consent forms will be stored in a locked cabinet at the researchers home until they can be submitted to the secure SA1 lab storage facility. Consent forms will be kept separate to all collected data.
Age and gender responses and the change detection responses provided by participants on paper sheets will be locked away in the researchers home until they can be submitted to the secure SA1 lab storage facility. 
Once paper responses to the change detection task has been uploaded to SPSS on the researchers personal laptop and university student cloud account, these will be completely anonymous and password protected with a password only known to the researcher.  

(this box should expand as you type)

	All Data Storage

	Will the research activity involve any of the following activities:
	YES
	NO

	Electronic transfer of data in any form?
	☐
	☒

	Sharing of data with others at the University?
	☐
	☒

	Sharing of data with other organisations?
	☐
	☒

	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	Publication of data that might allow identification of individuals?
	☐
	☒

	Use of data management system?
	☐
	☒

	Data archiving?
	☐
	☒

	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and DPA (and/or any international equivalent):

	


(this box should expand as you type)

	List all who will have access to the data generated by the research activity:

	
The researcher (Bethan Howard) and supervisor (Dr Kate Williams)
(this box should expand as you type)

	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
The Researcher (Bethan Howard) and the supervisor (Dr Kate Williams) 
(this box should expand as you type)

	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
Paper copies of consent forms will be stored in a locked cabinet at the researchers home until they can be submitted to the secure SA1 lab storage facility. Consent forms will be kept separate to all collected data.
Age and gender responses and the change detection responses provided by participants on paper sheets will be locked away in the researchers home until they can be submitted to the secure SA1 lab storage facility. 
Once paper responses to the change detection task has been uploaded to SPSS on the researchers personal laptop and university student cloud account, these will be completely anonymous and password protected with a password only known to the researcher.  
As this is an undergraduate student dissertation project, data archiving is not required. Data will be stored until the final dissertation thesis has been reviewed by the relevant examination board. After this point it will be destroyed. 

(this box should expand as you type)

	Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 

	N/A


(this box should expand as you type)

	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)

	YES
	☒

	
	NO
	☐

	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	YES
	☒

	
	NO
	☐





SECTION K: Declaration;
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice

	Signature of applicant:
	
	Date:




For STUDENT Submissions:
	Director of Studies/Supervisor:
	Dr Kate Williams
	Date: 23/10/2019

	Signature:
	[image: ]

	



For STAFF Submissions:
	Head of School/Assistant Dean:
	
	Date:

	Signature:
	

	



Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☐
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☐
	I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)  ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT

	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☒
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Head of School.

	☒

	I have deleted the guidance notes before submitting the PG2 for consideration






	RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.
You will be informed of the outcome of your claim by email; therefore it is important that you check your University and personal email accounts regularly.



STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit  this form (and receive the outcome) via systems explained to you by the supervisor/module leader.

This form is available electronically from the Academic Office web pages: http://www.uwtsd.ac.uk/academic-office/













































Appendix K;
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