Describe change blindness and discuss what this phenomenon tells us about human attentional capabilities in real-world settings.
Change blindness is commonly defined as an inability for the human brain to detect changes to an object or scene (Simons and Levin, 1997). To the surprise of many researchers, changes to these scenes can sometimes be large, obvious differences that remain unnoticed by observers. This is typically demonstrated where an object is temporarily obstructed from view before a changed version is presented (Simons and Levin, 1998). This is known as the flicker paradigm, where usually a blank interval will be shown between images. In addition to this, rapid eye movement across scenes or images, known as saccades, has been demonstrated to reveal a similar effect of change blindness as seen with the flicker paradigm (Rensink et al., 1997). This indicates that human understanding and comprehension of visual space is not as complexly developed as previously believed.
Early theories of change blindness began to develop from film editors noticing that their audience would fail to notice inconsistencies between scenes (Reisz and Miller, 1953). Psychologists began to officially study this phenomenon in the 1970s, relating experiments to eye movement tests (e.g., Grimes, 1996). 
According to Rensink et al. (1997), a person’s attention is a fundamental contributor to their ability to detect change. This is argued to be the case as central changes to images were found to be perceived more quickly when compared to non-central changes. This indicates that people are more likely to notice a change if they can focus their attention onto the object that is changing. Surprisingly however, most individuals still struggle to detect changes even when they are focusing their attention onto the task. This may be due to them focusing on the central elements of the image, placing their focus away from the actual area in the image that is changing (Zuiderbaan, Leeuwen and Dumoulin, 2017).
[bookmark: _Int_3bi8V24h]Many people tend to overestimate their ability to detect changes in scenes, believing they have a clear ability to avoid change blindness. This has been dubbed ‘change blindness blindness’ by Levin et al. (2002). In these scenarios, participants were asked to predict whether they believed they would be able to identify a change in the scene presented. Many participants agreed they would be able to spot the change, however, results from the experiment show many overestimated themselves. Additionally, participants also believed other people would be likely to spot the change. The phenomenon of change blindness can be linked as well to inattentional blindness, which describes instances where, when distracted, individuals have failed to notice an object in a scene, despite said object being fully visible (Jensen et al., 2011).
Real-world field studies have been conducted in to test the various hypotheses regarding change blindness. One of these studies, conducted by Simons and Levin (1998), incorporates tests done outside of a laboratory. This experiment involved several participants who would be greeted by the researcher before being separated from view. Here, the researcher would swap places with somebody else and the participant’s ability to recognise the change would be recorded. Each researcher was wearing different clothes and had different sounding voices. Of the 15 pedestrian participants, only 7 reported that they had noticed that they person they were talking to had changed. Most of the participants who did notice the change were estimated to be around the same age bracket as the researchers, whereas most of the participants who did not notice the change were older. This experiment was later repeated where only a third of the participants noticed the change. The study concluded that people are unlikely to notice changes happening around them, even when said changes are significant. However, participants in the experiment were not asked beforehand if they were willing to take part in the study. Additionally, there may have been an expectation felt by participants to give a certain answer to the researcher, potentially affecting the findings of the study. For example, participants may have felt pressured when asked to agree that they had noticed a change, even if they had not.
Another experiment on change blindness conducted by Ball and colleagues (2014), demonstrated the effects of the flicker paradigm. Participants were shown a series of photographs, which had been paired together with one being edited to produce a visual change in the scene and the other remaining untouched. In this experiment, participants viewed the original and altered images in each pair of photographs, which were separated by a blank screen (with each pair being shown one at a time). The original and altered images would cycle until the participant pressed a button to indicate they had spotted the difference within the photographs. Participants were also asked to indicate exactly where in each photograph they had spotted a change. The results of this experiment show that participants needed between 8 and 14 image cycles to identify the difference between the photographs. Additionally, changes to the position of an object within the images were detected more quickly compared to changes in the colour of an object or the deletion of an object. Before the experiment took place, participants were asked to predict where they believed the changes would occur in each image. This may have directed the attention of the participants to certain areas of the images, potentially influencing their response time. Furthermore, asking the participants to indicate where in the image they spotted the change may have put additionally stress onto them. However, this prevents false responses from being recorded, where a participant may pretend to notice a change. A similar study conducted by Grimes (1996) asked participants to observe photographs for a later memory test. During this period of observation, a change occurred to each photograph using a saccade. When tested on the photographs, an alarming number of participants had failed to notice that a change had occurred.
The studies conducted by Simons and Levin (1998) indicate that eye-witness reports from pedestrians are not a reliable source of information, as many of the participants of these studies were unable to properly identify the person they had previously spoken to. This could lead witnesses of crimes to misidentify the offender (Ross et al., 1994). Furthermore, a study by Davies and Hine (2007) supports this, wherein participants were shown a video of a burglary where the actor playing the offender was replaced part-way through the recording. Results from this study revealed that over 60% of participants failed to notice the burglar was in fact played by two different actors.
Additionally, the implications of change blindness can crucially impact drivers on the road. There are many different things drivers must place attention onto while driving, as such these factors can be affected by change blindness. Depending on how many distracting factors there are, drivers’ ability to detect changes differs. Urban settings are more likely to cause drivers to overlook changes compared to rural environments, as there are usually much more visual stimuli present (Beanland, Filtness and Jeans, 2017). Drivers also reportedly notice road changes more readily when they are related to road hazards. According to Beanland, Filtness and Jeans (2017), drivers are more likely to notice things such as the poor behaviour of other drivers, or an animal on the road. This suggests that these hazardous signs on the road are paid more attention to, further indicating that a person’s ability to focus on an object or scene impacts the likelihood of them noticing a change to said object or scene. Additionally, other distractions, such as a stain of mud on the driver’s car windscreen can impact their ability to detect changes (O’Regan, Rensink and Clark, 1999). This is more apparent when the stain is not covering the area where a change is made, as the stain can direct focus away from this area. 
Research conducted by Masuda and Nisbett (2006) suggests that there are additional factors to consider when evaluating a person’s responses to change blindness testing. According to their study, there are cultural differences between people that influence what the participant is likely to notice. For example, American participants are more likely to notice changes to objects, as they are theorised to have a greater general focus on analysation. Whereas participants from East Asia picked up more on the contextual changes to scenes, implying that their culture has a greater focus elsewhere. Masuda and Nisbett (2001) had previously found that these cultural changes seem to persist into other tasks, such as describing a scene. Here, Asian participants were more likely to begin by describing the context of the scene (such as its location) compared to American participants, who mostly begin by describing the most obvious object in the scene. This can be linked back to Rensink’s (1997) assumption that attention is a major contributor to detecting changes, as the participants from each culture shared an attentional focus within their cultural group.
To conclude, change blindness is a phenomenon that occurs when individuals fail to notice changes to their environment, or within an object or scene. This can occur even when the change presented can seem obvious (Simons and Levin, 1997). The effects of change blindness are most optimally viewed when the change is interrupted briefly by a blank interval, known as a flicker paradigm (Simons and Levin, 1998). This was developed after analysis determined that people can often miss changes during periods of rapid eye movement, known as a saccade (Rensink et al., 1997; Grimes, 1996). Such instances were initially observed by film editors, as their audience would often fail to notice inconsistencies and continuity errors between film shots (Reisz and Miller, 1953). Research by Rensink et al. (1997) indicates that central changes to scenes are more frequently detected compared to non-central changes. This suggests that a person’s attentional capabilities play a role in their ability to detect changes. In addition to this, people often overestimate both their ability as well as the ability of others to detect changes, resulting in a blindness to change blindness (Levin et al., 2002). This can be linked to inattentional blindness, where a fully visible object fails to be noticed (Jensen et al., 2011).
Various field studies have run to investigate the phenomenon of change blindness. These studies have all concluded that change blindness is very common amongst participants. This implies that humans are poor at detecting changes, meaning that eye-witness reports and the like are less reliable than the importance sometimes placed on them as misidentification could occur (Ross et al., 1994). Blindness to change to also affect other real-life situations, such as driving. More distracting stimuli are present around roads in urban areas, which can cause impairment to the visual processing of drivers (Beanland, Filtness and Jeans, 2017). Cultural differences also play a role in a person’s ability to detect changes, as research by Masuda and Nisbett (2006) suggest that cultural upbringing can affect where in an image a person will focus first. This links back to Rensink’s (1997) assumption that attention is a key factor in change detection.
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