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

When it comes to vision and perception, people tend to believe that every part of what can be seen is noticed and memorised. For instance, when a person looks at an image or takes in an environment, it is believed that the information is processed and stored in the brain, ready to be accessed when needed (Gunnell et al., 2019). So, if something were to change in that visual field, would it be immediately noticeable? Many people would say yes, but research has shown that there is too much information for the brain to process when something changes in the environment. It simply cannot process every bit of data at every moment (McConkie & Loschky, 2006). This phenomenon is known as change blindness. 

Eysneck and Keane (2006) defined change blindness as failing to realise that an object has disappeared or moved. This phenomenon is observed even when the object is large and seemingly obvious. This paper will consider significant theories and empirical research regarding change blindness and why and when it occurs. Also being discussed are the strengths and limitations of those theories. Furthermore, this paper will look at what this research tells the psychological community about human attentional capabilities, how change blindness affects people in real-life settings and finally, will end with a conclusion.

The concept of change blindness has been discussed since the 1800s. In his book Principles of Psychology, William James (1890, as cited in Simons and Levin, 1997) was the first to write about the inability to detect obvious changes. Only a little later, when motion pictures were beginning to be edited, the editors quickly realised that the people watching the movie were not noticing changes in the background (Simons & Levin, 1997).

Perceptual load theory proposes that people can only pay attention to and process a certain amount of information at one time. Research showed that by making a flicker task paradigm more attention-grabbing to the participant, they would be more likely to notice a change. Contrastingly, the higher the perceptual load, the less likely they would notice a change. The greater the amount of information that needs to be processed, the higher the chance of change blindness (Lavie, 2006).

Some interesting experiments have been created to explore the phenomenon of change blindness. Notably, McConkie and Raynor (1975) oversaw the first lab studies of change blindness using words and text and how much text could be seen during a fixed eye point and saccadic eye movements. A saccade is the rapid movement of both eyes to focal points of the same direction (McConkie & Loschky, 2006). The environment is projected onto different parts of the retina at different angles with every fractional difference in the saccade. This allows a person to form a 3-D mental image that corresponds to the environment they are currently in (Simons & Levin, 1997).

Later, Grimes (1996, cited in Simons, 2000) introduced the use of photographs in his experiment, where he showed participants a picture of a natural environment. While the participants were studying the image, part of the image would change during a saccade. This is known as the Saccade forcing paradigm. Grimes found that these changes were commonly missed, even though the changes were quite obvious, i.e., two people's heads swopping around. A strength of Grimes’ findings was that his results were consistent with other experiments on failure to take in information during a saccade (Irwin, 1991; Henderson, 1997), confirming that during a saccadic movement, people lose the ability to access many of the details from the view before. It should also be noted that by using photographs rather than text, this change blindness experiment allowed a greater understanding of how the phenomenon might affect real-life settings (Simons, 2000). Another similar but more technical experiment was created by Blackmore et al. (1995). In this experiment, the saccades were forced as the image used was deliberately and unexpectedly moved. At the same time, they would make a change in the image. This extra step made detecting change almost impossible, but they also noted that when the eye was fixated on the area of change, the participant quickly saw the change. 

This experiment is closely related to the flicker paradigm, where one unaltered image is switched between an altered image whilst having a blank screen placed in between them, mimicking a saccade. The images were then repeated at speed, and the participants were told to press a button once they noticed a difference between the two pictures. This experiment yielded two significant results; the first was that even when instructed to look for a change, it took some time before the change was noticed, with many failing to notice a change at all during the initial test cycle. In some cases, it took over a minute for participants to find the change. The second important finding was that changes in what would be considered a central or more exciting area of an image were detected more quickly than if they were in the peripheral area or an area of marginal interest (Rensink et al., 1997).

People who participate in tests using the forced choice paradigm only view two images once before being asked to make a choice on what the difference is. Both images are viewed within the same timeframe. The flicker and forced choice paradigms are known as intentional change detection tasks. This means that the participants are aware that there will be a change and that they much intentionally search for a difference in the images. This is helpful to know as it proves that people can exhibit change blindness even when their sole task is to find a change (Simons & Levin, 1997). There have also been experiments with images that use mudsplashes. These are shapes that are ‘splashed’ over an image but do not inhibit the view completely. This mudsplash makes it difficult for someone to see a change in the image, even if the change is not covered. As seen in the other experiments, changes were quickly noticed if they occurred in central-interest areas. However, if they occurred in marginal-interest or peripheral areas, up to 30% of participants did not detect a change in the forty-second viewing (O'Regan et al., 1999).

The above experiments, whilst yielding some fundamental and ground-breaking research, they lack ecological value. Could these results be replicated in a real-life, natural setting with naïve participants? Simons and Levin (1998) set out to prove just that. They devised an experiment where a confederate would approach fifteen separate naïve pedestrians, aged between 20 and 65 and would ask them for directions. Whilst receiving directions, two more confederates carrying a large door would rudely barge between the person looking for directions and the pedestrian. While the person looking for directions was occluded from view, they would swap places with another confederate who looked and dressed very differently. The original confederate would then walk off behind the door out of view of the pedestrian. The entire interaction took between two to five minutes, and the confederates made sure to make eye contact with the pedestrian. This experiment aimed to see if the naïve participant would notice that the person in front of them had changed. Once the experiment was over, the pedestrians were told that they were, in fact, performing an experiment and asked if they had noticed anything when the door passed by. If they failed to notice a difference, they were informed that they were a different person than had originally initiated contact and were then fully debriefed. 

This experiment showed that people do not always notice changes in real-life settings. Most of the pedestrians answered only that they had found the people with the door rather rude, but despite the confederates looking, dressing, and sounding completely different, only 7 out of the 15 pedestrians noticed there was a change. An exciting discovery was that the pedestrians who noticed the change were in the same age group as the confederates, possibly due to them being in the same social group and generation, so more effort or attention was expended due to there being a possible social gain, whereas the people who did not notice the change were older than the experimenters backing up that hypothesis as they would have nothing to gain from paying more attention (Simons & Levin, 1998).

Change blindness affects everyone in their day-to-day lives. One daily occurrence where it happens is during driving. If a driver is not paying attention to all of the surroundings or if their vision is suddenly obscured, they could miss road signs or hit a pedestrian. Many times, people have said, “I just did not see the car/bike/person”. Whilst driving, a lot of stimuli are processed and must be prioritised by the brain leading us to make subconscious decisions that might not always be the correct ones. It has been said that even educating people on change blindness might make a difference in attentional capabilities whilst driving (Galpin et al., 2009). Age is also a factor when it comes to change blindness. Drivers who are elderly are more likely to make mistakes while driving. This is due to them noticing relevant changes much later than younger people.  (Caird et al., 2005).

It has been discussed that change blindness can affect eyewitness testimony (Eysenck & Keane, 2020). As the pedestrian experiment shows, people cannot be trusted to consistently provide a true account of what they have seen. Research by Davies and Hine (2007) further supported this by showing participants a video of a burglary. Halfway through, the actor playing the thief was replaced by a completely different-looking man. 61% of participants did not notice the change. Even when participants were warned that a change would take place, 35% of them did not notice a change. Additionally, the people who did not notice the change also consequentially did not correctly identify the actor from the ‘line up’ photos.

In conclusion, change blindness can happen to anyone. People think visual information is processed and stored in abundance for future use, but research has shown this is not the case. Empirical research using photographs and flicker paradigms to real-life experiments where people have failed to notice the person in front of them being replaced has confirmed that even the most astute people will fail to notice clear and obvious changes. It has also been shown that change blindness affects people in real-life settings. Driving a car needs a lot of attention, but too much stimuli can be overwhelming, leading to sometimes fatal mistakes. Eyewitness testimonies can be deemed untrustworthy after experiments found that people failed to notice a change of person during a video of a crime while also failing to pick the correct person out in a line-up. 

Change blindness might sound negative, but research into this phenomenon has been instrumental in gaining a greater understanding of memory, perception and especially the importance of attention. Furthermore, it is a reminder that human beings are not perfect. If those imperfections are embraced, it gives people further scope to grow.
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