Change Blindness 
Cognition is typically concerned with basic actions our brain performs including attention, seeing, problem-solving and memory, among other functions we take for granted.  Cognition is what allows us to build representations of our reality and the world around us in an unconscious way (Power & Dalgleish, 2016).  We rely on our cognitive abilities to work flawlessly at all times, for example, when looking around a room, we imagine ourselves building a vivid and detailed picture of our surroundings, particularly when in a familiar environment, and feel confident that when we close our eyes, we can accurately recall the scene and identify changes made once we reopen them.  However, our perception and ability to identify changes may be far less toned than we may assume (Eysenck & Keane, 2020).   This is known as ‘Change Blindness’ often defined as a failure to detect visual changes after a brief visual disruption.  This perceptual phenomenon is similar but not to be confused with inattentional blindness, change blindness refers to being unable to identify what should be large, obvious changes to a scene, even when actively looking for one (Jensen et al., 2011).  This essay will compile and evaluate research, explanations and the theory behind change blindness and its relevancy and implications in real-world situations.
Images form in our brain thanks to the retina, a tissue layer which receives light and converts it to neural signals and sent to the brain to create clear images and visuals, while the light is being projected onto the retina, some aspects of visual input may be enhanced while others may be neglected or outright discarded/forgotten (Tortora & Derrickson, 2005).  Whenever our eyes make sudden and rapid shifts known as Saccades, the image being printed onto our retina changes.  The functionality of our visual representations during saccades was tested during an experiment in which an office scene was presented to participants with grey bars obscuring parts of the image, participant’s eye movements were monitored by an eye tracker and whenever their gaze would pass through one of three distinct invisible boundaries, the image would change during this split second.  Participants were told to identify a change as soon as one occurred, however, the results showed that many struggled to identify any changes at all demonstrating the global transsaccadic change-blindness effect (Henderson & Hollingworth, 2003). 
Given that simple saccades can interrupt our retina’s processing of a scene, we can also assume that other interruptions such as blinking or other brief obstructions to a scene can also cause change blindness.  Evidence for this that we regularly see (but perhaps don’t notice) can be found in continuity errors in movies (Simons, 2000).  One of many examples would be in the movie Ace Ventura in which pieces on a chess board disappear after a change in the shot, most viewers don’t notice this despite the chess pieces even being interacted with earlier in the scene.  This blindness can be explained by camera cuts away from the chessboard paired with our attention being given more to the characters on screen than a peripheral set prop (Simons & Levin, 1997). 
As above, a key factor in our ability to detect changes is the level of attention one pays to the aspect of the scene that is changed.  When looking at a scene, we will naturally place more importance and significance on ‘high interest’ parts of the scene, usually the more central, prominent or brightest parts of the scene (Eysenck & Keane, 2020).  In 1997, Rensink, O’Regan and Clark tested this and developed the flicker paradigm, an example of a brief interstimulus interval, in this, original image A would alternate with modified image A’ (both 240ms) with a brief (80ms) blank field placed between the successive images.  Participants would hit a key and be asked to identify the change when it is noticed, with the changes in two different scenes being the height of a background railing and the elevation of a helicopter respectively.  Results found that flicker conditions take a long time to identify significant changes, only when changes were made to areas of great interest would changes be detected faster. Given that the study was designed to minimise the need for saccades, the researchers concluded that change in an object can only be identified if the object is specifically focused on.  This was deduced as the peripheral railing height change in one image was less likely to be identified as the significant change in the elevation of a helicopter, this is because we would place more importance on an object as significant as a helicopter over a metal railing and so more attention would be placed on it (Rensink et al., 1997).  Implications of this are that our minds prioritise objects of “central attention” over objects of “marginal attention” as well as objects relating to the thematic context of the scene, this may be beneficial to our evolutionary survival as we attend more to objects that may become important later while supporting features may be forgotten due to the high quantity of competing stimuli (Smith & Kosslyn, 2014).  
Simmons and Levin pointed out that previous work on change blindness may not reflect our capacity to identify changes in real-life objects as previous work had only been done on still images and motion pictures as these are only viewed passively and would not fully engage us.  Simmons and Levin conducted an experiment where one experimenter would approach pedestrians on a campus with a map asking for directions, during this interaction, two men with a door would interrupt and walk through the conversation, briefly obscuring the view at which point the initial experimenter would quickly swap places with another who was carrying the door and continue the interaction with the pedestrian (Simons & Levin, 1998).  Despite clear differences in appearance and clothing, results found that only around half of the participants reported noticing the switch after it occurred, even though they made eye contact before and after the change, implying our ability to identify differences and changes in faces may not be as reliable as we would assume (Davies & Hine, 2007). Further implications of this facial recall ability in real-world situations will be discussed shortly. 
Interestingly, Simmons and Levin drew further conclusions from their door experiment and proposed that a contributor to change blindness in people could be social grouping.  Only those participants of a similar age to the two experimenters (20 – 30 years) were able to notice the change between the two men, contrasted with the older half of participants (35+) who did not notice the change.  This could mean that younger generations are more likely to encode distinct facial features of those within their age bracket whereas older individuals may encode the experimenters as part of a social group other than their own and so may not feel the need to differentiate between features (Simons & Levin, 1998).  In social psychology, this theory is known as “in-grouping” and “out-grouping” and, in summary, states that when engaging with someone from an in-group, we place more importance on defining features to differentiate different individuals of this group we would interact with more often.  When interacting with members of an out-group, we are more likely to encode traits of the out-group as a whole rather than individual differences (Rothbart & John, 1985). 
We can further observe how change blindness tasks affect different social groups by looking at differences in cultures.  An experiment tested American and East Asian abilities to detect contextual (Clouds, buildings, etc) and focal object (Machinery, vehicles) changes in 30 alternating images.  It was found that Japanese participants identified contextual changes significantly faster than Americans, however, there were no significant differences in detecting object changes (with Americans being faster in other studies).  These findings may be due to ecological differences between how these two cultures live, for example, Japanese cities, in general, contain more objects and so the people from these cities may be more used to encoding environmental context rather than objects (Miyamoto et al., 2006).  More importantly, the results show observable cultural variation in attention patterns reflecting the reasoning styles of each culture with Easterners embracing a holistic view versus more analytical approaches by Westerners (Masuda & Nisbett, 2006).  
From what has been discussed so far regarding the ability to recall aspects of a scene or characteristics of an individual, whether on a screen or as in-person interactions, it is clear that change blindness has the potential to obscure our perception of reality and what we perceive to be accurate.  This is highlighted by inaccurate accounts of eyewitness testimony and was investigated by a study inspired by Simons and Levin’s 1998 findings on facial recall in which researchers made a mock burglary of a student house in which the identity of the burglar would change halfway through the film.  Half the participants were informed that they would receive questions post-viewing (intentional conditions) and the other half were told to watch as part of a danger of unsecured property campaign (Incidental conditions).  Both groups were asked to identify the suspect from a line-up.  It was found that only 5/40 of the incidental group detected the change while 26/40 of the intentional group noticed the change (Davies & Hine, 2007).  A separate but similar study found that those who witnessed a more severe crime like a $500 theft were more accurate in their identification of the perpetrator than those who witnessed a $5 theft, supporting the theory that more attention is given to more significant events, however, 95% of the participants in this study did NOT notice the swap in burglar identities during the actor change conditions (Nelson et al., 2011).  The findings of these studies imply that the fallibility of eyewitness statements comes down to many factors depending on the given situation.  There are many limitations to conducting this kind of research in a laboratory as it cannot recreate the sensation of being in a real crime scene and the variables that come with this high-stress environment such as heightened awareness of danger and high emotional stress that would certainly play a part in recall abilities when compared to viewing a crime on screen (Deffenbacher et al., 2004).   It’s possible that the actors in Nelson et al’s study were more alike than those in Davies and Hine’s, thus the discrepancies between identification rates, there is room for further research in determining if the many other factors of a crime scene affecting recall in change blindness paradigms concerning eyewitness. 
A more common situation we face daily is driving.  Quickly detecting and reacting to changes when driving is critical for safety.  Competent drivers should constantly be analysing their environments for changes that could potentially cause hazards, different types of drivers use different scanning patterns with more experienced drivers naturally having a more extensive search (Underwood et al., 2002).  An experiment was conducted using a flicker paradigm to induce change blindness, both drivers and non-drivers were shown images of road settings and during each flicker, there would be a change in either a relevant (cars, road signs, pedestrians) or irrelevant (windows in a building) aspects of the scene.  It was found that changes to relevant details were identified more often and faster than irrelevant details, meaning participants embodied the role of a real driver but interestingly changes to the far left or right of the scene were identified faster than central changes implying that more attention was given to the outskirts of a vehicles field of view rather than what was directly ahead, even if changes were irrelevant to the driving task, for example, participants would encode changes in bus stop advertisements more than potential hazards on the central horizon (Galpin et al., 2009).  Another study used a similar method to test differences between urban and rural driving environments.  In this, researchers found that licenced drivers are more likely to identify changes in a rural environment likely due to there being fewer visuals to process at one time as well as the majority of drivers being more accustomed to urban areas and so may not attend as strongly as if in an unfamiliar environment (Beanland et al., 2017).  Once again, the findings of these results may not reflect the reality of driving due to the limitations of lab-based studies on real-world scenarios.

The research covered here has greatly advanced our understanding of visual perceptions, how and why malfunctions occur and what real-world events may occur because of this phenomenon such as inaccurate eyewitness testimony, traffic incidents as well as other disastrous situations not covered such as air-traffic control or the nuclear power industry (DiVita et al., 2004).  On the surface, these studies give insight into our attention and encoding abilities as they are able to induce change blindness, track eye movements and compare different individuals’ perceptions to previous studies for construct validity and getting a holistic view of change blindness causes.  However, the findings of these lab-biased studies lack total validity when reflecting the real-life situations the lab aims to imitate, viewing scenarios on a screen cannot accurately recreate facing these scenarios in person and the numerous other factors that would likely affect our recall abilities (Winkler & Murphy, 1973). 
Word Count: 2194










