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 Critically evaluate with evidence from theory and research, cognitive factors that can influence eyewitness memory.

Before modern psychological research gained momentum in the 1970s, eyewitness memory (EWM), an individual's recollection of a specific event (APA, 2023), was widely assumed to function as an objective and an accurate record of events. The Criminal Justice System generally treated eyewitness accounts as dependable factual evidence, reflecting a longstanding belief that memory operated like a faithful recording rather than a reconstructive and fallible process (Loftus, 1981). Historical analyses highlight that early legal and psychological perspectives assumed memory functioned like a ‘perfect recording’, a misconception later overturned by modern cognitive research, carried out by Loftus (Doyle, 2018). Loftus (Loftus & Palmer, 1974; Loftus, 1993) showed that human memory does not store actual copies of events, instead, it is reconstructed during recall, meaning it can be reshaped by expectations, beliefs, or new information (McDermott & Roediger, 2025). This implies that retrieval is an active process that integrates details from multiple sources and not just a playback of an event.  However, contemporary research emphasises that these distortions arise from identifiable cognitive factors, known as estimator variables, which shape encoding and retention before any investigative procedures occur. 
Errors in EWM can be contaminated or be replaced with false recollection which can have substantial real-world consequences, including wrongful convictions (Helm, 2021). These memory errors are influenced by both estimator variables, and system variables, such as line-up procedures (Cutler et al., 1987), highlighting the critical need to understand how cognitive factors distort memory adopting procedures designed to minimise suggestibility and enhance the reliability of eyewitness evidence. Estimator variables refer to the factors that influence the accuracy of EWM but lie outside the jurisdiction of the criminal justice system (Semmler et al, 2018; Wells, 1978), meaning they cannot be manipulated by police or legal practitioners during an investigation. These variables are naturally occurring conditions present at the time of the crime or during the immediate witnessing experience. Due to estimator variables shaping the initial coding and retention of the witnessed event, they help to explain why some eyewitnesses form more accurate memories than others. Wells (1978) formally distinguished estimator variables from system variables, emphasising that while estimator variables cannot be altered after the fact, understanding the effects is crucial for interpreting eyewitness testimony (EWT) and assessing the likelihood of error. 
While psychological research has established that memory is reconstructive rather than reproductive, debate persists regarding the extent to which cognitive factors impair identification accuracy across different conditions. This essay will critically evaluate two key estimator variables, exposure duration and time lapse, drawing on theoretical frameworks, empirical evidence, and outcomes from the in-class mock eyewitness scenarios to assess how these factors influence memory reliability.
The first mock scenario involved members of the class being paired up and assigned roles as either an eyewitness or detective. The detectives asked the eyewitnesses, “what did you see during the event” where the eyewitnesses provided their account of what they could see in an image they were shown for 30 seconds. The second task involved a line-up in which the detectives attempted to identify the individual described by the eyewitnesses from a line-up of four similar foils.

EWM begins with encoding, which hinges on what is attended and how deeply it is processed. There are many factors, including stress, lighting and visibility, which determine the quality and quantity of information available at this stage. When encoding occurs under suboptimal conditions, the perceptual information gathered is reduced, leaving the memory trace incomplete or degraded even before storage and the retrieval process take place. The Optimality Hypothesis (OH; Deffenbacher, 1980), proposes that the strength of the confidence-accuracy relationship depends on how optimal encoding, storage and retrieval conditions. Under favourable conditions, such as adequate lighting or a clear viewing distance, witnesses should more accurately monitor the quality of their memory, leading to stronger confidence-accuracy correlations. In contrast, suboptimal conditions weaken the memory signal, making confidence a less reliable indicator of accuracy (Alanen, 2025). However, research suggests OH overstates how fragile this relationship becomes under poor conditions. Semmler et al., (2018), demonstrate that although suboptimal estimator variables reduce discriminability, they do not diminish the reliability of high-confidence identifications. This contradicts OH and instead, supports Signal Detection Theory. Signal Detection Theory (SDT; Tanner & Swets, 1954) provides a powerful framework for explaining why eyewitness performance varies under different encoding conditions. Rather than viewing accuracy as a simply correct and incorrect concept, SDT models identification as a discrimination task in which witnesses judge whether a lineup face produces a stronger memory signal than expected from an innocent person (Pastore & Scheirer, 1974). Suboptimal estimator variables primarily reduce discriminability, making guilty and innocent suspects harder to distinguish. Crucially, SDT predicts that high-confidence identifications remain diagnostic when confidence is recorded immediately and without contamination (Swets & Green, 1978).

Exposure duration is a key cognitive factor influencing the accuracy of EWM, as it determines how much perceptual information is available during an event. Longer viewing times typically enhance encoding, allowing witnesses to form more detailed and stable memory traces (Palmer et al., 2013). Research consistently shows that brief exposure, often occurring under high stress conditions, reduces the amount of visual information processed increasing errors in recall and identification (Memon et al., 2003; Moore et al., 2025). From a SDT (Tanner & Swets, 1954) perspective, extended exposure should improve discriminability (d’) by increasing the strength of the memory signal associated with the guilty suspect relative to innocent alternatives. However, the assumption that longer exposure automatically improved accuracy has been criticised for oversimplifying the encoding process (Gabbert et al., 2012). Many laboratory studies use static or low-complexity stimuli, which may artificially inflate the benefits of longer viewing time. In real-world criminal events, witnesses frequently experience only a fleeting glimpse of the perpetrator, often while under acute stress, meaning their perceptual input is already severely limited before memory decay even begins (Morgan et al., 2004). As a result, witnesses may appear confident yet have encoded very little reliable detail, which poses significant challenges for investigative accuracy. 
Studies using simulated crimes demonstrate that participants with longer exposure to a perpetrator exhibit higher accuracy in lineup identification than those who only viewed the perpetrator for a few seconds (Memon et al., 2003). However, the relationship between exposure duration and memory is not purely linear; very long or repeated exposures do not guarantee accurate memory, as attentional resources may fluctuate and individuals can develop unwarranted overconfidence despite incomplete encoding (Wulff & Thomas, 2021). This highlights a methodological limitation in exposure-duration research as studies rarely measure attentional allocation, meaning they cannot determine whether longer exposure genuinely reflects deeper encoding or simply longer viewing. Without accounting for attention, exposure duration alone is an unreliable predictor of memory strength. Additionally, factors such as divided attention or the rapid, dynamic nature of real crimes can reduce the effective exposure duration, even when the clock time is the same. This is further supported by Moore et al., (2025) who found that even when exposure duration was experimentally increased (34 seconds vs. six seconds), memory strength remained weak. Their findings show that longer exposure does not reliably translate into better accuracy when witnessing conditions are complex, immerse or cognitively demanding, suggesting that the perceptual richness and attentional load of real-world events can limit encoding benefits typically associated with longer exposure, making recall less accurate.
[bookmark: _Int_SfdFfTQU]Exposure does not operate in isolation; the effect of a longer duration is constrained by attentional competition and the perceptual demands of the situation. In real criminal events, witnesses rarely have the opportunity to allocate their full attention to the perpetrator because their cognitive resources are pulled toward threat-related stimuli, such as a weapon or sudden movement. One EWT suggests there was a golf club present which they interpreted as a potential weapon, subsequently, this may mean they missed other relevant information due to the presence of a possible weapon. This aligns with the principles of attentional narrowing, where arousal and perceived danger lead to a focus on central, emotional salient cues at the expense of peripheral detail (Ward & Mann, 2022), a phenomenon demonstrated extensively in weapon-focus research (Hatfield, 2015). As a result, even when the temporal duration of viewing is objectively long, the effective exposure may be drastically reduced. In STD terms, such attentional constraints reduce discriminability by weakening the encoding facial signal, even when objective clock time is relatively long. This is consistent with real-world findings showing that optimal viewing time alone does not guarantee reliable encoding when attentional load is high.
Valentine et al. (2003) provide evidence for this complexity: analysing 640 real police lineups where they found that longer opportunities to view the culprit did not reliably predict accurate identification. Instead, accuracy was influenced by a combination of exposure, quality of attention, and contextual factors such as the dynamic nature of the event and witness stress. Their findings challenge the simplistic assumption that more time automatically translates into better memory, suggesting that attention to treat, divided focus, and environmental conditions may overshadow the benefits of extended exposure. This nuance is critical for understanding eyewitness performance outside lab settings, where encoding is shaped less by duration alone and more by the interaction between time, threat, cognitive load and attentional priorities.  Despite this usually generous exposure, recall accuracy varied considerably. This variation mirrors Valentine et al.’s (2003) findings that attention, not duration, is the primary determinant of encoding quality. Although STD would predict improved discriminability under such conditions (Palmer et al., 2013), variability in recall accuracy among participants suggested that attention and individual differences played a substantial role in determining what was encoding. Within the in-class scenario, eyewitnesses were shown a still image for 30 seconds before being asked to recall its details where students focused on central details while overlooking peripheral ones, demonstrating that even under optimal conditions, exposure duration does not guarantee accurate encoding. Although this duration aligns with research indicating that longer exposure should support richer encoding (Palmer et al., 2013), 30 seconds provides a relatively generous viewing period compared with typical real-world fleeting exposures. Memory accuracy still depended on how much perceptual information each eyewitness attended to and encoded, with some individuals reporting detailed and accurate recollections while others overlooked key elements or misremembered aspects of the image. This demonstrates that even with sufficient viewing time, attentional focus, cognitive load, and individual differences can limit the formation of memory traces. It mirrors empirical findings that longer exposure improves encoding in principle but does not ensure accurate recall when attention is divided or the scene contains many competing visual details.

Time lapse is a well-established estimator variable (Wells, 1978), that significantly reduces the accuracy of EWM because the longer the delay between witnessing an event and recalling it, the more vulnerable the memory becomes to decay and distortion (Gustafsson et al., 2022). According to the Trace Decay Theory of Immediate Memory (TDT; Brown, 1958), information held in long-term memory undergoes natural degradation over time as trace strength weakens, making specific details difficult to retrieve (Ricker et al., 2016). This decline in trace strength means retrieval becomes more reconstructive and less perceptual, leaving memories increasingly susceptible to contamination from expectations, schemas, and misleading post-event information. Empirical research consistently supports this relationship; Gustafsson et al. (2022) found that memory accuracy declined significantly after a two-week delay, with incorrect memories becoming more effortful to retrieve, indicating weakening trace strength. This aligns closely with TDT by demonstrating that memory becomes both less precise and more reconstructive over time.
The in-class scenario involved a one-week delay period to identify the suspect from a line-up; it was demonstrated that the suspect was correctly identified amongst three foils. This outcome contrasts with typical lab findings, suggesting that the low-stress, low-interference classroom environment may have preserved memory more effectively than real-world conditions. The absence of post-event misinformation, media exposure, or emotional arousal likely reduced interference, highlighting a major limitation of mock scenarios as they lack ecological validity.
However, research has shown that such accuracy is not always typical. Spearing and Wade (2022) found that a one-week delay produced significantly lower accuracy than immediate recall and impaired the confidence-accuracy relationship, referring to the degree to which a witness’s confidence in their memory corresponds to the actual accuracy of that memory (Leipee & Eisenstadt, 2007). This means that even when witnesses feel certain, the passing of time can erode the underlying reliability of their recollections, increasing the likelihood of confident but mistaken identifications. 
Lin et al. (2019) provide additional evidence on the effects of delay, investigating how time lapse and repeated identification procedures shape eyewitness performance.  Across two experiments, they manipulated both the retention interval before lineup presentation and the delay between repeated lineups. Their findings showed that longer delays impaired eyewitness accuracy, increased the likelihood of incorrect choices, and strengthened decision-commitment effects, in which witnesses persist with an earlier, incorrect, decision even when provided with opportunities to revise it. This suggests that time lapse not only weakens memory traces but also interacts with cognitive biases that further reduce accuracy over time. Therefore, Lin et al. (2019) research reinforces the importance of retention interval as a major estimator variable in eyewitness reliability, directly demonstrating that delays undermine both the quality and flexibility of memory retrieval. 
Importantly, Lin et al.’s (2019) findings also provide strong modern support for the concerns raised in the Devlin Report (1976), which highlights that witnesses frequently overstate their ability to identify a suspect, even when their memory has been compromised by time delays or poor viewing conditions. The Devlin Committee reviewed numerous miscarriages of justice arising from mistaken identifications and concluded that honest, but inaccurate EWT poses a significant risk when uncorroborated. The parallels between the Devlin Committee’s warnings and Lin et al.’s (2019) empirical findings indicate that problems identified almost 50 years ago remain relevant today, emphasising the persistent vulnerability of EWM to time-related degradation. This body of evidence demonstrates that as time passes, witnesses rely heavily on schemas, expectations, and external information, increasing susceptibility to post-event misinformation, blending of details, and error inflation.
Delay effects in EWM can be understood through both trace-decay and interference-based mechanisms. Classic decay accounts (Brown, 1958) argue that memory traces lose strength simple through passage of time, reducing the precision of later retrieval. However, contemporary reviews emphasise that much of this apparent decay reflects interference, with new information accumulated during the retention interval distorting or blending with the original memory (Ricker et al., 2016). In the context of the one-week delay in the class mock lineup, both mechanisms plausibly contributed to reduced accuracy because weakened perceptual traces naturally limiting the fidelity of face recognition. Modern eyewitness research shows that despite these vulnerabilities, initial high-confidence identifications can remain diagnostic when collected under uncontaminated, pristine conditions (Wixted & Wells, 2017). The class mock activities support this: although overall detail loss suggested both decay and interference, those who expressed stronger initial tended to be more accurate, aligning with SDT (Tanner & Swets, 1954) that delays reduce discriminability, but not necessarily the reliability of high-confidence decisions when procedural contamination is minimised. 

In conclusion, modern psychological research has overturned the long-standing misconception that EWM operated as a perfect recording of events, demonstrating that memory is a reconstructive and fallible process influenced by cognitive factors and external variables. The mock scenarios reinforced this by showing that under idealised conditions, participants still displayed variability in accuracy. This underscores that fragility of EWM and the need for investigative procedures that minimise contamination and avoid overreliance on confidence alone. The critical need to understand and minimize the impact of estimator variables, such as exposure duration and time lapse, on EWM is evident, as they significantly shape the initial encoding and retention of witnessed events. Exposure duration has been shown to influence the accuracy of EWM, with longer viewing times generally enhancing encoding, but the relationship is not purely linear, and attentional competition and cognitive demands can limit the benefit of extended exposure. Similarly, time lapse significantly reduced the accuracy of EWM, leading to decay and interference-based mechanisms that weaken memory traces and increase susceptibility to pose-event misinformation. Importantly, recent research provides modern support for concerns raised decades ago, emphasizing the persistent vulnerability of EWM to time-related degradation and the need to minimise procedural contamination to ensure the reliability of high-confidence identification. Overall, the complexity of EWM highlighted in psychological research underscore the importance of understanding and addressing estimator variables to enhance the accuracy and reliability of EWT, thereby contributing to the fair and just functioning of the criminal justice system. 
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