
Describe change blindness and discuss what this phenomenon tells us about human attentional capabilities in real-world settings.

 
Change blindness has been described by Simons and Levin (1997) as “the inability to detect changes to an object or scene” (p. 261). Typically, this happens when a change in an image or scene does not occur within a specific area on the retina of the eyes, or during momentary visual disruption, which leads to the inability to accurately identify, retain and compare the viewed information (Simons & Levin, 1997; Simons & Ambinder, 2005; Jensen et al, 2011). This can include details changing within an image or video, or during real life scenarios such as the change of traffic lights or witnessing a crime. This essay will explore the topic of change blindness and how it can be applied to real-world settings while examining a range of theoretical assumptions to explain why this phenomenon occurs. 
 
 
The first instances of change blindness occurred in the 1950’s due to a large number of participants in various change-detection studies being unable to identify both subtle and obvious changes within images or sequences (DiLollo, 1980). For example, early studies on change detection included the use of dots on computer screens, where participants were asked to observe the position of the dots and identify whether a change in their order or positioning had occurred (Rensink, 2009). These early studies found that many people do in fact miss a large number of subtle changes that occur around them, which during this time became very obvious during filmmaking. Producers in the early 1930’s discovered that the audiences were very likely to miss a change, such as the change of a character, if it occurred during the blinks or eye movements of the audience members (Rensink, 2009). Change blindness also had an effect on the producers as they would often miss subtle changes to props, positioning or outfits of the cast. (Rensink, 2009). In addition to this, this research also resulted in the idea that a limited-capacity visual short-term memory (vSTM) was responsible for the inability to detect these changes (Rensink, 2009). However, research into this phenomenon remained limited until Ron Rensink developed the flicker task that focused primarily on detecting eye movements, also known as saccades (Simons & Ambinder, 2016). Rensink’s flicker task involved showing participants a series of images that would include subtle changes, with a blank screen being shown in between each image, until the participants could identify the alterations (Simons & Ambinder, 2016). Using the blank image as a mask allowed the experimenters to hide when the images were being altered, this was thought to mimic a blink of an eye or eye movements (saccades) that would naturally occur (Simons & Ambinder, 2016). From this it was believed that change perception requires attention, and therefore change blindness occurs whenever accompanying motion signals fail to draw attention to those changes (Simons & Rensink, 2005). O'Regan, however, incorporated small black shapes within his experiment on change blindness in order to mimic the appearance of ‘mudsplashes’ on a windshield as the main form of attentional distraction (O’Regan et al, 1999). The results found that the participants were able to accurately identify the changes if they were within a central-interest element and that if participants knew where the change would occur then they could accurately identify it (O’Regan et al, 1999). However, much of the early research into change blindness contained images of artificial or unnatural scenes or objects, with very few studies containing natural, real-world settings or images (Ball et al, 2013). Although this may of benefit to the researcher as it allows for greater control of the images and the changes that can be made, it is not as ‘true to life’ as other possible scenarios. Including natural images such as forests or busy streets could produce results that would support the idea of change blindness occurring in real-world settings and increase ecological validity in comparison to the use of artificial images within a laboratory environment (Ball et al, 2013). 

 
Simons’ and Levin’s (1997) conducted a study that focused particularly on the influence of memory on change detection (Shapiro, 2000). They discovered that participants were able use their memory to determine whether they had viewed an image before, however their memory on certain aspects or details within those images were very limited (Shapiro, 2000). From this it was believed that attention is one of the main, if not biggest components within change detection (Shapiro, 2000). Attention can be drawn to and captured by focal visual transients. This change of attention is frequently accompanied by saccadic eye movements that draws the central vision to focus on the alterations or changes that have been made (Cavanaugh & Wurtz, 2004). In contrast, if the local feature change is hidden in a global visual transient, such as a blank image or distracting patches, the change will likely go unnoticed (Cavanaugh & Wurtz, 2004). However, during further experiments by Simons’ and Levin (1997) that aimed to explore the possibility of memory playing a crucial role within change blindness, it was found that, although participants were instructed to pay close attention to the objects within the location of the change, they were still unable to identify them (Shapiro, 2000). This was also the case during Simons’ and Levin’s (1997) third study, where the main actor within a short film changed mid scene, which also went unnoticed by the audience (Shapiro, 2000). This confirmed that the participant’s attention alone is not enough to prevent change blindness (Shapiro, 2000). 
Further studies have revealed that even when staring directly at a change, people often fail to recognise it (Caplovitz et al, 2008; O’Regan et al, 2000). Caplovits’ and colleagues’ (2008) examined the connection between “attentive blank stares” and change blindness though using the flicker paradigm. Participants within this study were required to observe a series of images that they were told would contain subtle changes. While keeping their attention fixed on the images, once the participants had believed they had located the change, they were required to lock their gaze on that particular area in order to secure their answer (Caplovits et al, 2008). Using SensoriMotor Instruments (SMI) and eye tracking systems, the experimenters were able to observe the participants methods of identifying the change, whether through fixation or scanning the images, and also observe specific area in which the participant believed they had identified the change. (Caplovitz et al, 2008). The results of this experiment found that roughly 60% of participants accurately identified the change after direct fixation within the area surrounding the change, however, 40% of the participants either fixated their eyes on the wrong location or fixated in the correct spot, but were still unable to accurately identify the change (Caplovitz et al, 2008). This demonstrates that even though participants actively searched for the change, while focusing all of their attention on the image, with most having focused their gaze near or directly on the correct location, change blindness can still occur (Caplovitz et al, 2008). However, there are many limitations within this study, including the very limited sample size of 13 participants, three of which had their data removed due to issues with the calibration of results and inaccurate detection of responses (Caplovitz et al, 2008). Furthermore, it is hard to know whether participants would notice those changes even if there were no warning, or whether they would detect them in a natural setting. O’Regan’s (1999) study where he incorporated shapes to mimic ‘mudsplashes’ also supports the notion that attention is a crucial component of change blindness, as it demonstrates that if the change occurs when a visual transient diverts attention from the change signals, then the change will not be noticed (Simons et al, 2000). 


Despite the fact that most of the research surrounding change blindness includes the use of laboratory settings and computer-generated images or scenarios, the theories of change blindness can still be applied to real-world situations. For example, ‘failure to look/see’ has been recognized as an important and common recurrent error in traffic collisions, with drivers who fail to recognise dangers being responsible for roughly 9% of serious traffic collisions (Galpin et al, 2009; Beanland et al, 2013). This could occur due to driving scenes being interrupted by mudsplashes on a windscreen, saccades or even due to attention being focused elsewhere, known as inattention blindness (Galpin et al, 2009). However, saccades may be the most common explanation for this, as driving is very visually demanding, requiring you to perform many visual checks per minute, which increases the number of saccades to more than what would typically occur (Galpin et al, 2009). The increase in saccades increases the chances of changes within a drivers view going unnoticed due to their lack of visual memory of their current environment, which may also have a negative effect on their  response or reaction to those changes (Galpin et al, 2009). Lee and colleagues (2016) conducted a driving simulation where they asked participants to complete four short drives whereby they would press a response button when they could identify the changes that had occurred, while also undergoing an audio task. (Lee et al, 2016). The results of this found that the audio task reduced the participants confidence and ability to accurately detect the changes, however, the safety-relevant changes were the most commonly detected. (Lee et al, 2016). This suggests that cognitive load and visual disruptions can contribute negatively to the ability to detect traffic or roadside changes (Lee et al, 2016). Similarly to driving, change blindness can affect many other occupations and result in serious consequences. For example, a study conducted by Solomon and colleagues (2021) explored the effects of different degrees of changes, such as safety-relevant and safety-irrelevant changes, on the ability to identify a potential hazard within a construction site (Solomon et al, 2021). The findings show that the safety-relevant changes were much more likely to be identified compared to the safety-irrelevant changes that were much less of a threat to the participants (Solomon et al, 2021). However, both studies included very small samples that can not accurately represent the wider population. 
Finally, change blindness has also been associated within eyewitness testimonies and the wrongful convictions of innocent people due to people’s inability to recognise certain details or changes. Nelson and colleagues (2011) investigated whether participants could detect the change of appearance of a ‘criminal’ within multiple brief videos containing various degrees of crimes (Nelson et al, 2011). The results found that only 17 (4.5%) of the 374 participants were able to recognise the changes from actor A to actor B within the video, with only nine participants being able to accurately identify the ‘criminal’ within a line-up (Nelson et al, 2011). This demonstrates that change blindness can affect a person’s ability to accurately identify another person, in this case a criminal, which therefore contributes to the wrongful convictions of innocent people.


To summarise, due to the lack of current understanding regarding change blindness and why it occurs, it is difficult to reflect that onto explaining our attentional capabilities. There is a significant amount of outdated research and literature available, with small sample sizes and many studies removing large quantities of participant data due to technical errors both from the experimenter and the participant. While many of the included studies were able to prove that change blindness occurred, they provided very little information regarding why it occurred. There was limited relevant literature available that explained the mechanisms attributed to change blindness, with most focus only on memory and attention, ignoring other aspects of cognition or external influences. Identifying the true cause of change blindness is necessary to determine how it can explain human attentional capabilities. Due to the fact that different theories provide different explanations for why change blindness occurs, it can be difficult to use them to explain attentional abilities as some conclusions may be appropriate and some may not.
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