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A critical evaluation of cognitive factors that influence eyewitness memory

According to the American Psychological Association (APA, n.d.), eyewitness memory can be defined as “an individual’s recollection of an event, often a crime or accident of some kind, that they personally saw or experienced” (para. 1). Memory is fallible and can be influenced by many cognitive factors, including visibility during the event, misleading information, weapon-focus, stress, eyewitness ageing, lineup procedures and interview techniques (Bernstein & Loftus, 2009; Eysenck & Keane 2020; Loftus et al., 1978). This malleability of memory has serious implications for people in the criminal justice system because if eyewitness memory is treated as infallible it can lead to wrongful convictions (Weir, 2016). This is why researching eyewitness memory is so important as legislations can then be put in place to protect those in the criminal justice system from being wrongfully convicted (Findley, 2016). During the university’s Cognition in Action module, students were given the opportunity to participate in two mock eyewitness scenarios: an in-class eyewitness account and an in-class police lineup. To begin, this essay will outline those procedures taken for the mock eyewitness scenarios. It will then critically evaluate lineup procedure presentation and stress using the academic literature and mock scenarios. The aim of this is to investigate cognitive factors that can influence eyewitness memory.
During the module, the opportunity to observe the fallibility of eyewitness memory was presented through the participation in the in-class mock scenarios. On February 2, 2026, the class participated in the mock eyewitness account scenario. The class was split into pairs and given one of two roles: those that would witness the stimulus and those that would roleplay the investigator. To begin, the investigator group left the classroom, and an identical image of a man standing in a room was placed in front of each eyewitness. The group was tasked with observing the image individually for thirty seconds to enable memory encoding. Once time was up, the lecturer collected the image, and the eyewitnesses entered their own separate lab rooms. The investigators followed and requested a description from their eyewitness. The eyewitness verbally recalled the memory, which the investigator wrote down. When the account was complete, it was submitted to the lecturer and made available to the class online for comparison. Whilst these eyewitness accounts held similarities, there were also subtle differences. For example, most eyewitnesses agreed on seeing a man in jeans, who had brown hair with facial hair, in a messy room strewn with books and clothes. However, the biggest difference was in regard to whether he was wearing a blue or grey shirt. The following week, the class participated in the police lineup scenario. The investigators were asked to identify the suspect the eyewitnesses had described in their accounts. The investigators identified the man correctly out of the three foils. They claimed they were able to do this based on the man’s shirt looking bluer against the foils’ grey, the direction of the light source and the man’s more sinister facial expression. Based on the different aspects of the image the eyewitnesses reported on and the debate on the man’s shirt colour, it is evident that eyewitness memory is not perfectly accurate and can be influenced.
The first cognitive factor to be evaluated in this essay is lineup procedures. Wells (1978) highlights how lineup procedures are a variable that the criminal justice system can control in order to enhance eyewitness memory accuracy. This is because the influence of lineup procedures is not present until the witnessed event has already happened and investigators want the eyewitness to identify the perpetrator. The influence of lineup procedures on eyewitness memory and decisions can be explained by signal-detection theory (Wixted, 2020). As described by Wickens (2002), signal-detection theory provides an understanding of how decisions are made in uncertain situations. Take the in-class mock lineup, for example. Witnesses were asked to identify the perpetrator. When making the decision, the signal the witnesses were trying to detect was weak because the memory they were trying to recall was a briefly viewed image from a week ago. This was complicated by the noise of interfering information, such as competing memories if the eyewitness had difficulty distinguishing the perpetrator from the similar looking foils. For the yes-no response, possible decision outcomes include a hit, a miss, a false alarm or a correct rejection. Whilst the classic signal-detection model provides a logical base understanding of how decisions are made (Wickens, 2002), it appears limited in regard to explaining the nuance in decision making in more complex, specific situations such as police lineups with multiple foils. This is why Clark (2003) proposed the WITNESS model, which is specific to the complexity of police identification lineups, which incorporates the theory that eyewitnesses consider both absolute and relative information when making their decision and lineup rejections are based solely on absolute match information. Thus, signal detection theory and the specific insights provided by the WITNESS model can help in statistically measuring lineup procedures influence on witness identification accuracy.
Historically, sequential lineups have been thought of as superior to simultaneous lineups when it comes to enhancing eyewitness recognition accuracy (Mickes et al., 2025; Steblay et al., 2011). Lindsay and Wells (1985) argue that this is because there is the risk in simultaneous lineups of over relying on the relative judgement process and misidentifying an innocent suspect in a criminal-absent lineup. Indeed, Lindsay et al. (1991) examined the effect of lineup biases and the sequential procedure on eyewitness recognition accuracy. A series of five staged-crime experiments were conducted in which the participants, whilst waiting for the experiment to begin, would witness a perpetrator stealing an item from the waiting room. After witnessing the staged crime, participants were informed that this was the experiment and were then instructed to identify the perpetrator from either a biased or nonbiased lineup that was presented as either simultaneous or sequential. The study found that the sequential lineup procedures decreased the amount of misidentified innocent suspects and increased the amount of correct rejections of criminal-absent lineups. However, it did not influence the correct identification rates. Certain biased lineup procedures, such as poor foils and attire, were mitigated by the sequential procedure. This suggests that in a real life situation where a person witnesses a crime and is then presented with a police lineup, they are more at risk of misidentifying an innocent suspect and that suspect being wrongfully convicted. A strength of this study is that it has good ecological validity because the participants originally thought that the staged crime was real. This aligns with the in-class mock scenario because students claimed that they were able to identify the perpetrator because they compared the suspects relative to each other and chose him because his shirt looked the bluest. Therefore, this evidence does make it appear that sequential lineups are superior at enhancing eyewitness memory accuracy.
In the current research literature, this idea that sequential lineups are superior is being challenged by the use of new methodologies. For example, Mickes et al. (2012) has criticised the standard use of diagnosticity ratios, which is the comparison of the correct suspect identification rate versus the incorrect innocent suspect identification rate, to measure how reliable a lineup procedure is at enhancing identification accuracy because it is a single-point measure. In their own study, they used Receiver Operating Characteristic (ROC) analysis to measure the superior lineup procedure, meaning they compared their hit rates and misidentification rates across various confidence levels to measure the eyewitnesses overall ability to discriminate guilty versus innocent suspects independent of response bias. In experiment one, participants watched a video of a man stealing a laptop from an unoccupied office, which was followed by a distractor task involving ten anagrams. Participants were then presented with a sequential or simultaneous lineup of photographs that either did or did not include the perpetrator. They were instructed to identify the perpetrator or reject the lineup. Confidence levels for the decision were reported. Experiment two followed a similar procedure but instead the criminal-absent lineups were deliberately unfair by including a look-alike innocent suspect who’s appearance had been altered using photoshop. The study found the simultaneous lineup only had a significant superiority effect in experiment one. There was no significant difference in experiment two, although there was a slight nonsignificant advantage of the simultaneous lineup. The findings suggest that in a real life police lineup, as long as the simultaneous lineup is executed fairly without bias, the eyewitness is more likely to identify the correct suspect because have lower confidence criterion and so more liberal with their identifications compared to a sequential lineup where they may reject suspect. The Mickes et al. (2012) study is supported by other research using ROC analysis including Palmer and Brewer (2012), Wilson et al. (2019) and Mickes and Wixted (2024) meta-analysis. Moreover, the finding that simultaneous lineups are superior has also been supported by the real life lineup scenario of Amendola and Wixted (2015). Mickes and colleagues’ also align with the in-class mock procedures because the students identified the guilty suspect in a simultaneous lineup and were confident in not rejecting the lineup because they assumed the perpetrator was included. However, Mickes et al. (2012) has less ecological validity than Lindsay et al. (1991) because participants knew crime video was part of study. Overall, with new methodology, simultaneous lineups appear to have the superiority effect.
The second cognitive factor to be evaluated in this essay is stress. Wells (1978) highlights how stress is an estimator variable because it cannot be controlled for by the criminal justice system. It is likely to already be present during the event that is witnessed, so it is more useful to use it to estimate the reliability of an eyewitness testimony instead. The influence of stress on eyewitness memory can be explained by Easterbrook’s (1959) cue-utilisation theory, which proposes that increased emotional arousal decreases the number of cues a person can focus on in order to facilitate subsequent coping behaviours. The idea that stress can narrow attention to prioritise the encoding of certain stimuli in memory has been supported by empirical research studies (Chajut & Algom, 2003; Cohen, 1980; Öhman et al., 2001). Furthermore, van Steenbergen et al. (2011) states that it is specifically stimuli that elicits negative emotions, called negative affective valence stimuli, rather than emotional arousal alone that leads to attentional narrowing. This is because the brain appears to adjust cognitive control within the prefrontal cortex (Miller & Cohen, 2001). According to this literature, the eyewitnesses in the in-class mock were able to encode information from a wide range of cues because the image was neutral and did not include any threatening or unpleasant stimuli that might elicit negative emotional arousal. Therefore, the eyewitnesses were able to report back more details from the image, and thus, the other students were able to identify the correct suspect.
A study that supports these theories is Pezdek et al. (2021) who aimed to examine whether stress affected face-recognition accuracy and confidence-specific accuracy. In the experiment, participants were randomly split into the low-stress or high-stress condition. All participants were presented with twenty slides, each slide featuring an image of a different face. Participants were instructed to rate the pleasantness of the face and to then hold that rating in their head whilst they viewed an in-between image. In the low-stress condition, the in-between images were positive valence images and in the high-stress condition they were negative valence images. This was then followed by an old/new recognition-memory test where participants viewed forty faces: the target faces and twenty new faces. Participants responded with whether they thought each face was ‘new’ or ‘old’ and reported their confidence level. The study found that elevated stress impaired eyewitness discrimination accuracy. What was interesting was that the amount of correct responses for identified target faces did not significantly differ between stress conditions at high levels of confidence, indicating that confidence is a stronger predictor of eyewitness identification accuracy than acute stress. These findings suggest that if a person is to experience a stressful crime and then are asked to identify the perpetrator, they are more at risk of incorrectly identifying an innocent suspect than if the event had not been stressful. However, if the person is highly confident that they have identified the correct suspect, then there is a greater chance that their identification is accurate whether the event was stressful or not. This implies that the students in the in-class mock scenario where less at risk of misidentifying an innocent suspect than they would have been if there had been something in the image to elicit negative emotions. It is important to note, however, that studies such as Marr et al. (2021) have found no significant effects of stress on face recognition memory. This may be explained by the large time gap in Marr and colleagues’ study between the initial stressor and face recognition task, which took place about thirty-five minutes apart. Thus, this may imply that in real life stress may have less of an impairing influence on recognition memory the more time passes. However, it could also be that because the participants were conscious the stressful event was just part of the experiment, the attentional narrowing did not occur. 
In conclusion, the empirical literature supports the argument that lineup presentation and stress both have strong influences on eyewitness memory. Regarding the influence of lineup procedures, signal detection theory effectively explains how eyewitnesses discriminate the perpetrator from the innocent suspects and how eyewitnesses tend to identify suspects rather than reject the lineup. Whether sequential or simultaneous lineups are superior in enhancing eyewitness memory appears to depend on preference. Sequential lineups appear to be superior if one wants to prioritise the reduction of misidentifying innocent suspects and simultaneous lineups appear superior if one wants to prioritise correct perpetrator hits. Regarding the influence of stress, Easterbrook’s cue-utilisation theory effectively explains how eyewitnesses can struggle to discriminate between guilty versus innocent suspects because their brain only encoded information from the distressing stimulus whilst ignoring peripheral details like the perpetrators face. However, high levels of confidence appear to be a significant predictor of correct hits regardless of stress. This empirical evidence can be useful for informing the procedures used in the criminal justice system to enhance eyewitness memory and reduce the risk of wrongful convictions in order to protect innocents from potential systemic bias. Overall, these findings suggest that professionals in the legal system need to be aware of the potential cognitive influences, including lineup presentation and stress, that can contaminate eyewitness testimonies so they can make fair, informed decisions that will have large ramifications on the lives of others.
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