
                                              Change Blindness and its effects in real life scenarios. 

Change blindness Is the phenomena to fail visually to see obvious changes in the environment that are very noticeable once attention has been placed on them. It is believed that it is not because items are not clearly visible but because visual perceptual factors come into play. It is thought that to be able to see changes in the environment attention must be focused on the change at the moment it changes; a moments distraction can render the change invisible to the observer (Rensink, 2009) Experiments have been carried out to see how change blindness may have an effect on real life situations (Davies, 2007)
In the early twentieth century, filmmakers noticed an interesting phenomena that if their audiences attention was drawn from one side of the screen to the other, there could be huge changes happening on the opposite side of where the audience’s attention was drawn and they would not notice (Rensink, 2009). Studies have since been carried out to try and understand humans’ inability to notice these changes. Some experiments try to understand the role saccades have in change blindness. Saccades are eye movements that take place every three to four seconds to visually take in the world around us (Simons & Levin, 1997 ). Other experiments have tried to understand change blindness by making changes to a scene during a flicker. Other experiments such as splat contingent techniques involve making changes when there is a distraction taking place such as a splat (Rensink, 2009) 
It has been theorised that movements of the eyes (saccades) can create change blindness because the eye is trying to process changes in the environment from all locations and the mind only takes an accurate account of what is considered important (Simons & Levin, Change Blindness, 1997 ). It was thought that if this was true that any change with a distraction would create the same kind of change blindness. Experimenters created flicker induced change blindness which is a technique that involves a rapidly flickering screen where change is taking place; with one screen being the original, the second a white screen and on the third screen the change taking place. This happens on repeat. The changes may be of a door disappearing and reappearing on a house (Albery & Sharma Dinkar, 2011). Participants taking part in this experiment press a button when they notice a change. Experimenters observed that participants took a long time to recognise and report these changes but noticed that people that had a pre-interest in what was being shown to them; for example, if a participant was a footballer and the change was football related they would pick up on these changes quicker. This could be due to having prior knowledge of what to expect (Albery & Sharma Dinkar, 2011). One criticism of this technique is that perhaps the white screen or an eye movement creates a kind of mask stopping the participant from processing the change (Simons & Levin, 1997 ). To try and remove these masks another experiment using splat marks instead of a white screen or eye movement was created (Simons & Levin, 1997 ).
One splat contingent technique experiment consisted of having forty-eight pairs of pictures. One picture was modified - the other being the original picture. These were displayed for three seconds to participants with an 80 millisecond gap. Other participants had the same picture and timings but with the interference of splats appearing on their screen as the change occurred but not concealing the change. The changes consisted of the picture shifting its location or changing colour or of an item disappearing. The change could either have been in the centre of attention or in the margins of it. Ten participants were then asked to press a button when they saw the change. Changes that took place at the margins were not seen as often as often as changes that took place in the centre. Changes that took place in the margins with splats were not observed at all by participants (O'Regan, Rensink, & Clark, 1999). One theory suggests that these changes were not observed  because attention was being disrupted by the splats but does not explain why changes were not observed without the splats (O'Regan, Rensink, & Clark, 1999). A further theory suggests that our visual perception of the world is only accurate when objects or situations have our focused attention on them (O'Regan, Rensink, & Clark, 1999). This theory is also shown to be correct in experiments carried out by Hollingworth and Henderson 2002: they carried out experiments that studied the role of attention in change blindness. In this experiment eye movements were recorded while participants witnessed a scene such as a household room. When the participant’s eyes were fixated on an object, it was thought that item had the participants attention. The changes in these scenes were either an object being changed into a completely different object or an object being changed into a similar class of object. The findings showed that the change was detected more often when the item had been given attention before the change took place there was a lot less evidence to suggest that participants see change if they hadn’t given the object prior attention to the change. Along with these findings it was shown that 60% of participants were still unable to see the change even if they had given the object attention prior to the change. Items that had been swapped for similar things, such as a fork to a spoon, were harder to spot then objects of different natures such as an apple to a telephone, (Eysenck & Keane, 2015). This showed that although attention is necessary to be able to spot change in the environment it is not all that is required for change detection (Eysenck & Keane, 2015). Hollingworth and Henderson also observed the length of time after an object had been given attention to when the change was observed and found that the memory held on to the visual representation for a long period of time after being given attention (Eysenck & Keane, 2015).

To further report on the effects of attention in change blindness, motion pictures showed participants an actor walking across the screen. When the angle of the camera changed the actor was also changed and although the actor was the main focus with the participants attention, only 33% of participants reported this change (Simons & Levin, 1998). Again, these findings show that attention is not all that is needed to detect change in the environment. These findings can, however, be criticised due to the fact they are not entirely relatable to the real world. Splats on the screen are artificial. Switching scenes via camera point is not very realistic to real life either. Perhaps changes would be more easily detected in real life situations (Simons & Levin, 1998). 

An experiment that brought theory to the real world was to change a person in mid conversation. This was carried out by getting approximately fifteen unaware participants that were pedestrians off the street from the age of twenty to sixty-five. The experimenter then carried a map and asked a pedestrian directions to a local building whilst the experimenter and participant were talking to other participants. A door would then be carried in the middle of their conversation, used as a distraction to exchange one experimenter for another. The two experimenters wore different clothing, varied in height by five centimetres and were visually very different. After the participant had finished giving directions they were told that the experimenter was doing an experiment and asked whether the participant noticed anything strange or unusual when the door passed by (Simons & Levin, 1998). The results showed that most people did not notice the change in the experimenter even though there were clear differences. Even though they had not stated they had noticed the change, once told some participants decided that they had noticed. Other findings show that participants aged around twenty to thirty were more likely to notice the switch. This has been theorised to be due to the fact that the experimenter and the participant were of the same age and considered the experimenter to be part of their in-group. An older generation may have considered them an out-group - as in us and them - therefore not recognising or paying attention to potential similarities (Simons & Levin, Brief Reports, 1998). To test this theory another experiment was carried out using the same procedure as the experimenter asking for directions but this time 
both experimenters dressed as construction workers but with obvious differences such as one wearing a hat one wearing different coloured jumper with writing and one wore tools. The same experiment was carried out in the same way. When participants were asked the same questions far fewer of the participants reported a change (Simons & Levin, 1998). It was then theorised that participants who shared attributes with the experimenter would encode this information and be more likely to recognise the change and that the reason the construction workers were not recognised was because they were instantly put into the construction worker schema, therefore instead of visually taking in information it was theorised the mind filled in the gaps when not encoding visual facts (Simons & Levin, 1998).

The results from these experiments have also suggested that visual memory only holds a small amount of what is visually available in the world (Brady, Konkle, Aude, & Alvarez, 2009).One experiment gave participants six objects. These objects were laid out in front of them in rows of three. The objects then disappeared for one second. One item reappeared at a time and the participant was then asked if this was one of the original objects they had seen in that location. This experiment was carried out again but with participants having a longer period of time to look at the objects (Brady, Konkle, Aude, & Alvarez, 2009). Findings showed that people who had longer to view the objects were better at identifying the correct object. These findings showed that given time to encode information to long-term memory, participants could remember details of objects but with less time to encode information there was lower chance of remembering objects, thus showing change blindness could be related to memory (Brady, Konkle, Aude, & Alvarez, 2009). This showed that having time to encode information was necessary to detect change (Brady, Konkle, Aude, & Alvarez, 2009).
In other experiments it was shown that participants could be aware that change had taken place but were unable to show where the change had occurred, suggesting that the participants had taken in the information in an implicit way but were not consciously aware of the information (Eysenck & Keane, 2015). In 2014 Fischer and Whitney suggested that for human beings to be able to live and not be overwhelmed by their environments that visual perception accuracy is sacrificed to some degree - that in day-to-day life, if humans were to take in all of the changes that were happening around them they would not be able to function. Humans take in what is actually important to survive (Eysenck & Keane, 2015)
To conclude, many variables seem to come into the notion that to create the phenomena of change blindness and saccades creating a visual representation of our surroundings, this shows that when the eye is not resting on an exact location the mind may not have a reliable account of its surroundings (Simons & Levin, 1997 ). Experiments have shown that prior attention is necessary to see change in the present. Also shown in experiments is that participants’ previous knowledge about an object can support them to notice changes (Simons & Levin, 1997 ). Changes more noticeable when the change involves a subject that is in the same category as the changed item (Eysenck & Keane, 2015). Change blindness in real life scenarios, such as on the street with pedestrians as participants, showed people could recognise change better when they could relate to the person - such as age, class, occupation and so on. This is thought to involve in and out-group mentality. It is important that objects have been encoded into the memory to be able to recognise when change has taken place. It is also important that it has been encoded before and after the object was changed (Eysenck & Keane, 2015). It was also identified through experimentation that people may be aware that change has taken place but might be unable to identify the exact place changes happened because of not being consciously aware. In real life situations change blindness may have implications on driving particularly if the driver is overly confident and doesn’t know that their perception is limited to attention and the ability to visually encode information whilst not being distracted (Gunnel, Kunar, & Watson, 2019) Eye witness accounts could also be challenged by change blindness due to witnesses not encoding and remembering details correctly (Davies, 2007)
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