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Literature review
Through the years many researchers have debated the reliability of human memory, highlighting the different factors that can interrupt the recalling of information, leading to false memories or a lack of memory together. The prevalence of memory within many different situations, but especially in the justice system is demonstrated through Eyewitness testimony and the recollections made by individuals who witness crimes. These testimonies have played a key role in linking suspects to the crimes they committed, having been used for many years internationally to do so (Milne & Bull, 1999), with early researchers such as Taylor (1982) further suggesting this occurs even if other circumstantial evidence has been refuted. This early research is not entirely representative of the proceedings in the current judicial system though, as more recent research favours using more scientific methods of identification, such as the use of DNA. Maeder et. al. (2017) reinforces this by highlighting that jurors provided verdicts in favour of DNA evidence, over eyewitness testimony, however, this was dependent on the strength of the scientific evidence, with strong DNA evidence being the most favourable. Mojtahedi (2017) highlights that despite this at least 20% of criminal cases still use eyewitness testimony as the main form of evidence, indicating that at least 20% of criminal cases are reliant on the witness recalling the memory of what happened accurately, even when under stressful conditions, a factor among many that have been discussed to influence the reliability. 
Early research has suggested that memory is confined by its fragility and is easily influenced by numerous factors. Loftus (1980) highlighted the influence that priming factors have, specifically the terminology and wording used by investigative individuals that can influence the way a memory is recalled, including recalling a memory incorrectly and creating false memories. This suggests the accuracy of eyewitness testimony may be compromised, although, this is supported by earlier research that did not have the ability to access the findings of more recent research that may demonstrate a different level of support for the theory. Even earlier research, put forward by Clifford and Scott (1978) proposed that there are multiple conditions that will influence the accuracy of memory recall, specified to be the level of violence of the crime witnessed, regarding eyewitness testimony, and gender. They proposed that personality did not have an influence on the relationship with accuracy neither did the initial questioning on the relationship with later questioning, however, Clifford and Scott highlighted that participants were misled by leading questions, being the way in which questions are worded with the hope of coaxing a particular response (Berk-Seligson, 1999). More recent research proposed by Uca (2020) indicates that the important factor in the accuracy of eyewitness testimony is that the witness is not able to make the distinction between what is observed and what they have been told, providing reliable support for Loftus (1980) and Clifford and Scott (1978), by using virtual reality to remove the limitations of reality, as originally proposed by Gaggioli (2001; as cited in Uca, 2020). Despite this, the supporting research analysed in the proposal by Uca (2020) was regarded to be from researchers mainly in the region of Turkey, with minimal research stretching further than this region, suggesting weakness in the generalisability of the analysis, hence may not be applicable to eyewitness accounts in other countries, especially non-first world countries. However, Uca (2020) did conclude their analysis similarly to that of earlier well-known research, including Loftus and Palmer (1974), whose well-known study concluded that the wording used, ranging from smashed to contacted, altered the way the participants remembered the video of a collision, hence the speed they believed the vehicles were travelling at. This study had a high degree of control over confounding variables, due to its laboratory setting, allowing for certainty that the variances in memory recall were a result of the changed wording. However, there is a lack of mundane realism in this study, with the emotional impact of witnessing the video not being the same as witnessing a real collision, hence the impact of emotions was not considered with how it may influence memory accuracy, demonstrating a limitation in ecological validity, reinforced by Yuille and Cutshall (1986) who found that from a real-life case of robbery, the witnesses memory was not altered by misleading information, highlighting that although Loftus and Palmer (1974) provides good generalisability and reliable findings, the level of reliability could be constricted to a laboratory setting only. 
Eyewitness testimony has been used in many ways over the years, with research into the psychology behind it dating back to the 1940s with studies such as Allport and Postman (1947), highlighting that memory is an active process that can be altered to fit in with what we believe should have happened based on our schemas that are made from prior knowledge of society. The early research varies in opinion on whether eyewitness testimony is reliable, however, early research and recent research both concur that eyewitness testimony is used within the justice system, however, the level of influence that it has over judicial decisions does vary, as demonstrated by Saraiva et. al. (2022), providing a recent outlook that compiles data from various psychological studies throughout the years. This varying level of influence has had implications across the many ways eyewitness testimony has been used, with research arguing the reliability of the decisions made that are influenced by the testimonies. Within the court's eyewitness testimonies have been seen when a full recount of a witnessed crime is made, heavy reliance is put on these testimonies due to the jury understanding that a witness would not intentionally falsify their testimony as demonstrated through the early research by Woocher (1976) and supported by the more recent and reliable research of Carol et. al. (2021). These testimonies have also been used to identify the perpetrator, particularly through line-ups when the witness is able to study a set number of individuals, including some suspects, with the hopes that the perpetrator can be identified and convicted. 
This demonstrates that facial recognition is a key aspect which, as demonstrated by Landi et. al. (2021), has clear links to memory, with this research providing the previously missing link between visual processing and personal memory. Despite the useful findings this research was conducted using two male, pair-housed macaques, suggesting that not only may this not be generalisable to humans it may not be generalisable in other Macaques, due to the very limited sample. This study can also be stated to have unstable ethics, due to it being possible to argue the surgery performed on both Macaques was not entirely necessary, and that although the findings provided a great contribution to the psychology of memory and facial recognition, the generalisability issues suggests that the findings may not have outweighed the costs of the surgery on the Macaques. Despite this, Connolly et. al. (2019) provides a more ethically sound and generalisable study which reinforced that facial recognition had a strong positive correlation, particularly with short-term memory. As a result of this link facial recognition is susceptible to the same fragility as memory, however, it also faces its own inhibitors. One of these inhibitors is that of an individual having the cognitive disorder known as Prosopagnosia, meaning they have an inability or difficulty to recognise the faces of individuals, as demonstrated through the intensive research by Cohen (2019) which regards the scientific reasoning behind prosopagnosia. If an eyewitness is to have prosopagnosia, they would have great difficulty identifying an individual hence their testimony would not be reliable for a line-up. The fragility of memory that applies to facial recognition suggests that eyewitnesses are subject to having the identifications they make be influenced by the wording of questions and priming, as proposed by Loftus and Palmer (1974), hence suggesting false or incorrect identifications could be made, reinforced through the incorrect identification of Ronald Cotton, a man who was identified by the victim as the offender, purely as he shared a resemblance with the actual offender. The victim was led to believe the perpetrator was in the line-up she was presented with, hence subconsciously would have felt forced to make a decision, selecting the individual closest to what she would have remembered, convincing herself that this was the offender, becoming just one case of many, as discussed by Garrett (2020), who compiled how eyewitness testimony is easily manipulated especially in the form of using line-ups, reinforcing many of the other sets of research regarding eyewitness testimony and its reliability, including Lackey (2021), who demonstrated that this as the difference between correctly identifying a criminal and punishing an innocent individual.  
One further factor argued to be influencing eyewitness testimony is that of confidence, with the recent researchers Sauer et. al. (2019) demonstrating that eyewitness confidence can play a role in predicting identification accuracy, with high confidence levels in an individual’s responses being associated with higher levels of accuracy. This research compiles a variety of different research, regarding each critically allowing them to confidently conclude that the accuracy of eyewitness testimony therefore could be determined by the confidence levels that individuals may hold. The recent research by Spearing (2022) provides that although confidence judgements could provide useful indicators and information for decision-makers within the justice system, their data demonstrates that confidence can sometimes be misleading. This research includes data from 6 experiments that were run to draw the conclusions made, each using reliable sample sizes constructed of participants across the United Kingdom, Canada and America, making its findings highly generalisable to first-world countries, especially Western ones, suggesting its reliability and capabilities to explain the many false identifications that occur as a result of using eyewitness testimony due to the witness having high levels of confidence, as supported by Berkowitz et. al. (2022) whose own research into the literature surrounding this topic provides an in-depth well-written piece further explaining the relationship between eyewitness testimony accuracy and confidence. This research further provides support for the previously mentioned inaccurate conviction of Robert Cotton. The victim Jennifer Thompson held high confidence that Cotton was responsible for her attack, hence her testimony was taken, and the conviction made, outlined through the research by Thomas-Cannino et. al. (2009), reinforcing how confidence cannot be a viable predictor for eyewitness testimony. Alternatively, this more recent research rivals the earlier research by Clifford and Scott (1978) who argue that there is no real relationship between accuracy and confidence, although this research does not have the same access points as the more recent research, it does still provide an interesting outlook that should be considered and has been by many researchers, allowing this theory to be developed upon for further conclusions to be drawn, such as Smith et. al. (2021) who concluded that they believe there is some degree of relationship between eyewitness testimony accuracy and confidence levels, however, this varies between the identification procedure and the trial. The well-supported research states that high levels of confidence have the capacity to predict accuracy in eyewitness testimony during the identification process but not so much during the trial, at which point confidence would no longer be an adequate predictor, due to prominent selection bias as outlined through the study. Despite research concluding that confidence levels are not sufficient to be predictors of eyewitness testimony accuracy, recent research has demonstrated that this appears to be the case within the current justice system, with Berkowitz et. al. (2022) further stating that as a result, false convictions are still being made in the current system, despite the access to further scientific evidence that may argue against the testimony.
Through the years the effectiveness of eyewitness testimony has been debated, demonstrated by Lewis (1954) whose early research highlights that members of juries use eyewitness testimony as a result of layman’s distrust of circumstantial evidence, despite the courts stating more than a century ago that these testimonies should not be trusted if not supported by other proof. This research fails to mention what is meant by other proof however due to the time the research was produced, it can be concluded that the scientific advances that are currently available were not the meaning behind the statements. Despite this, the statement of not trusting eyewitness testimonies unless they are regarded with further evidence is one still supported by recent research, with scientific advancements in DNA research being heavily used to corroborate a testimony to the physical evidence found at the scene of a crime, with these scientific developments being able to overturn convictions of innocent people, made by eyewitness testimony, demonstrated by Wells (2020). This piece of research provides a recent analysis of data regarding eyewitness testimony and the accounts where it has proven to incriminate an innocent individual, it does this by regarding a wide range of research, both early and recent, allowing its conclusions to be accepted with near certainty to be accurate.  This reinforces earlier points that eyewitness testimony should not be used, at least not singularly without other evidence.
However, the research by Chan (2021) indicates that the use of DNA evidence over eyewitness testimony is constrained to the type of crime being investigated or reevaluated. Recent research highlights that for DNA evidence to be usable it first must be present at the crime, which for some crimes is not possible. It is in cases like this where eyewitness testimony would be key to linking a perpetrator to a crime, although it is argued that these testimonies may still not be accurate and that they shouldn’t be used to solely determine guilt, something which the many sets of recent research used within this piece of research demonstrate. This research further highlights the susceptibility that eyewitness testimony can experience and as a result indicates that eyewitness testimony shouldn’t be used within the justice system, especially if there is DNA evidence available to use instead. The more recent research by Wixted et. al. (2018) makes the argument that eyewitnesses typically provide reliable testimonies and evidence and that this is true even for the cases of wrongful convictions that have since been overturned as a result of DNA evidence, however, this is constrained under the memory being uncontaminated. This is a result of the study solely consisting of an uncontaminated memory test, meaning that it may not apply to all cases of eyewitness testimony. This research is based on a slightly earlier piece of research that suggests that eyewitness evidence from a police lineup is highly reliable (Wixted et. al., 2015) suggesting that the later research in 2018 is reliable and has the basis of generalisability for cases using eyewitness testimony in police line-ups and initial identifications but should not be accepted with full certainty within the courts unless further supported by other evidence, preferred to be DNA evidence if available, as demonstrated by Nyman et. al. (2019). This researcher further suggested that the factor of confidence is a good indicator of reliability if the identifications are completed within a short time frame of the witnessed offence, it is over time that this confidence decreases and can no longer be considered a reliable indicator of accuracy. This is as well as the accuracy being decreased as time increases, being supported by this research’s reliable methodology with high generalisability and reliability. Research by Wickenheiser (2021) however, indicates that eyewitness testimony should no longer be used by the justice system and instead scientific advances, in the form of DNA, should hold a heavier role than they currently do, although this research is constrained to the studies analysed and chosen to create this conclusion.
Most of this research is reliable and supported by what it promotes, research still heavily varied though, hence more research is needed to account for the varying factors that can influence eyewitness testimonies as well as be predictors of their accuracies.



Method

When designing this experiment, I anticipated that visual manipulation and priming, in the form of positive feedback versus no feedback and instructions versus no instructions, would play a role in the accuracy of eye-witness memory. With this research, I aimed to test the role of participant confidence and eye-witness accuracy in facial recognition tasks, where both facial stimuli and confidence levels are manipulated. I set out to achieve this through a set of objectives, as follows:
· To test the accuracy of participants' memory in a facial recognition task where the facial stimuli will be manipulated to include original or modified images.
· To test the accuracy of participants' memory in a facial recognition task which has two conditions; ‘instructions provided’ versus ‘no instructions provided’.
· To test the influence that priming (feedback versus no feedback) can have on participants' confidence levels and accuracy of facial recognition.
Participants:
The Experimental Management System (EMS) was commissioned to recruit a local sample of participants, that although not representative of age, gender and race within the entirety of the United Kingdom, is representative of Students studying a psychology-based course in University within South Wales. Using this system will allow for ease in advertising, allowing for more participants to be identified from further than just the local area.
There were 40 participants, a realistic and achievable amount that allows for an adequate amount of data that will allow for reliable conclusions to be drawn, with generalisability to the community of the participants. All participants were students over the age of 18, studying at the University of Wales Trinity Saint David (UWTSD). Participants were either Level 4 or 5 students studying within UWTSD’s Centre for Psychology and Counselling across either the Swansea or Carmarthen campus.
Each participant will have received credits for their participation in this study, The amount of credits received was determined by the experimental management system following the study being advertised, being out of the researcher's control. In order for students to have access to EMS during their Level 6 studies to advertise their own research study, students are required to have received a set number of credits across both Levels 4 and 5, by participating in a range of studies. This provided an incentive for participants, which would entice participants in a way that would not have been possible in any other advertising method, due to the educational benefits being linked through this educational system. Despite this, students did have the option to not participate and were aware no educational disadvantages would come about if they weren’t to participate. All participants provided informed consent by completing the consent form provided. Participants were not asked for any demographic information so following providing consent the participants began the study.
Design:
Participants were subjected to a memory manipulation task which utilised a quantitative experimental design. Participants were required to take part in a series of facial; recognition tasks measuring their Eye-Witness accuracy and levels of confidence. The primary focus was to identify if participants could correctly identify the faces they had originally studied, even amongst the purposefully altered ones. The secondary interests are whether the level of confidence in the identification will influence the accuracy and whether the wording used by the researcher, as feedback and instructions, also influences the accuracy of facial identification. 
Within this study there are multiple Independent and Dependent Variables as follows:
IV 1 – The wording used to prime individuals in the form of feedback provided to the participants after the initial facial recognition task.
IV 2 – The wording used to prime individuals in the form of instruction provided to the participants before the repeat round of facial recognition tasks.
DV 1 – Accuracy of identification of facial stimuli
DV 2 – Levels of confidence in eye-witness accuracy.
The data is to be analysed through a mixed between-within-subjects ANOVA, to enable each condition to be individually analysed and analysed in comparisons, to succeed in attempting to complete the objectives of this study, which will lead to also completing the aim. 


Materials:
Information sheets, consent forms and debrief sheets, printed on paper, to be presented to each participant. (see Appendix 1, 2 and 3). The information sheet and debrief were singular sheets that were laminated and used between each participant, to reduce the environmental impact that printing multiple sheets of paper has. For cleanliness and hygiene, the information sheet was cleaned by each participant. The consent forms were single use, as these were to be kept on file till the completion of the study, as a record that informed consent was gained.
A computerised experimental procedure consisting of a series of facial recognition tasks, following a series of facial stimuli presented on a computer within the Carmarthen Psychology Lab. 
These results gathered from this study will be gathered and analysed through SPSS, to allow for data analysis and to interpret the findings, due to the accuracy in gathering analysis on a data set that SPSS provides. 
Procedure: 
A visual aid has been provided to represent the procedure in the form of a flow chart, as this procedure contains several stages (see Appendix 4).
Participants will complete the study in the Carmarthen Psychology Lab. They will be required to read the information sheet and sign the consent form, before complementing the procedure set out below, provided they are happy to participate and have a complete understanding of what is required from their participation.
All participants will be required to complete two facial recognition tasks one without instructions and one with instructions (the within-subjects part of the task).
The participants will be randomly allocated into one of two conditions. Half the participants will be provided with feedback on their performance, e.g. ‘good job’, (regardless of their actual performance; condition 2 – feedback) with the other half receiving no feedback (the between-subjects part of the study; condition 1 – no feedback). All participants will be asked to study single facial images (target images) for 5 seconds. They will then be required to select the target images from a facial line-up (none of which contains the target image but are comprised of new faces or an altered version of the target face). Group 1 will receive no feedback and group 2 will receive feedback ‘good job’, regardless of their actual performance. The whole procedure will be repeated, but this time the original ‘target’ faces will be in the facial line-up. After the second recognition task, participants will be asked to rate their confidence in memory accuracy. 
Finally, the whole procedure will be repeated for a second time, with a new set of faces, but this time the first repetition task will feature priming, and participants will be given instructions that the ‘target face may or may not appear’ in the facial line-ups, having an option to select that the target face does not appear.
Finally, participants will be asked to rate their confidence in recognition accuracy, following each facial recognition task. This completed the study.
Following study completion, each participant will be presented with a sheet debriefing them for their participation in the study and this will contain contact points for the participants should they further wish to contact the researcher, also reminding them of their anonymity and right to withdraw until the point they leave the Psychology Lab due to their data being anonymised following this point.
This study is based upon the unpublished research of Elizabeth Loftus, as explained in this video: https://www.youtube.com/watch?app=desktop&v=I4V6aoYuDcg  
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Appendices:
Appendix 1 – Consent Form
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I understand that this research study is being carried out by a 3rd year Psychology Student for their Level 6 Thesis.
I understand that taking part in this study will involve studying a small selection of faces, for 5 seconds per face, and later identifying the faces in a line-up, one by one. 
I understand that this study will be repeated, and upon confirming my last identification, I will be presented with a new set of faces to study and later identify within the lineup, under the same conditions as the previous selections.
I understand that I will also be required to state my level of confidence after each selection and identification of the faces.
This task will take approximately 10 minutes to complete. 
I understand that participation in this study is entirely voluntary, and I am free to withdraw participation at any time without giving a reason. I am aware that if I have concerns about the study, I can discuss these concerns with the researcher or academic supervisor at any time during or after the study.
I understand that the information provided by me will be held confidentially, with a code assigned in place of my name. The data will be stored indefinitely in accordance with the Data Protection Act.
I also understand that at the end of the study, I will be provided with a debrief form and the opportunity to discuss any issues with the researchers.

I, ___________________________________( NAME) consent to participate in the study conducted by Georgia Davies, School of Psychology, University of Wales Trinity Saint David, Carmarthen under the supervision of Karen Eaton-Thomas
Participant Signature:________________________________________________

Date:___________________

Name and signature of researcher taking consent:

Georgia Davies __________________________________________________________

Appendix 2 – Debrief Sheet
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Study Debrief Sheet
An experimental investigation into the influence of priming on facial recognition accuracy and confidence levels.

Thank you for taking part in the study.  

The aim of this study was to explore the effect that different stimuli had on facial recognition accuracy, and whether your confidence was improved by the use of verbal instructions. We specifically wanted to understand if prompting an individual to purposefully select an incorrect face would influence their ability to identify the correct face later, in addition to finding out if having high levels of confidence impacted your levels of accuracy in facial recognition. 

To find out more about the background of this study, you can access a YouTube video, using the following link, explaining the principles of this study and Similar Research conducted by Psychologist Elizabeth Loftus. 

The Link: https://www.youtube.com/watch?app=desktop&v=I4V6aoYuDcg 


If you wish to withdraw your data from the study you must tell the researcher now.  After this point, all of your data will remain anonymous, and it will not be possible to trace it back to you.


If taking part in this study has raised any questions, please speak to the researchers on 2117462@student.uwtsd.ac.uk or contact the dissertation supervisor Karen Eaton-Thomas on k.eatonthomas@uwtsd.ac.uk



Thank you once again for taking the time to participate in this study.




Georgia Davies

BSc Honours Applied Psychology 

University of Wales Trinity Saint David, Carmarthen 

Appendix 3 – Information SheetCentre for Psychology and Counselling
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Study Information Sheet

This document provides key information regarding the study and provides details about what will be expected of you as a participant. Therefore, please read this information carefully before providing consent to take part. The purpose of this study is to investigate memory accuracy and confidence for face recognition. Any data you provide will be stored in line with GDPR guidelines and will be stored confidentially and anonymously for the duration of the research project, after which point it will be destroyed.

During this study you will be required to do the following:
· Sign and date a consent form, which states that you give consent to participate and are willing for your responses to be used for the purpose of this study.
· Study a small selection of faces for 5 seconds per face.
· You will then be presented with a line-up of faces and be asked to select the faces that you had originally studied, one by one.	
· You will be asked to record your level of confidence after making each selection.
· You will be provided with further verbal instructions upon reaching this stage of the study.
· Once you have identified all the faces, you will be presented with a new set of faces to study before repeating the identification process once again.
· Upon identifying these faces, your participation in this study will be complete.


At the end of the study, you will be debriefed by the researcher and you will be provided with a study debrief sheet if you require one.
If you feel this study is not something you would wish to participate in or may cause yourself distress in any way, please alert the researcher now.

If you have any questions, please ask the researcher now.

If you are happy to take part in this study, please read and sign the consent form.

Appendix 4 – Procedure of experimental task 
IV 1 – feedback versus no feedback group
DV1 -  Accuracy
Task 2 – repeat facial recognition tasks but with `priming` instructions (IV 2)
Task 1 – facial recognition

	Group 1 (no feedback group)
	
	Group 2 (feedback group)

	
	
	

	Part 1 –  facial stimuli provided (5 seconds)
	
	Part 1 – facial stimuli provided (5 seconds)

	
	
	

	Facial recognition task 1 – one new face and one altered version of original face, amongst a line-up of faces.
	
	Facial recognition task 1 – one new face and one altered version of original face, amongst a line-up of faces

	
	
	

	No feedback provided for recognition performance
	
	Feedback provided for recognition performance – e.g. `good job!`

	 
	
	

	Second facial recognition task – the altered face and the original face amongst a line-up of faces

 
	
	Second facial recognition task – the altered face and the original face amongst a line-up of faces



	
	
	

	Final task – confidence in accuracy question.

	
	Final task – confidence in accuracy question.


DV 2 - Confidence


	Repeat whole process, but include instructions before the facial recognition tasks

	
	Repeat whole process, but include instructions before the facial recognition tasks 
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