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Draft Literature Review
It is undoubtable that memory is a fundamental process in everyday life and an indispensable human function, although the mechanisms of memory remains one of the greatest mysteries (Poo et al, 2016). It is critical, therefore, that research is conducted in all aspects of this process to gain a full and informed understanding of how cognitive processes function (Brewin & Langley, 2019), with each of these tasks being paramount for the survival and development of an individual. Memory is also paramount to who we are today, it allows us to recognise people, allows us to make sense of world by recalling our memories of past events it also forms the backdrop of what we believe in (Eysenck & Keane, 2015).
Theorists have concluded that memories are made through encoding of information, stored within memory systems and retrieved when needed by recovering information stored within the memory system (Butler, 2018). This process can be categorised into short term and long-term memory. Short term memory has been suggested to retain information for merely a few seconds, whereas long-term memory systems can retain information for many years, however it is important to acknowledge that this varies on an individual basis (Eyseneck & Keane, 2015). The term ‘memory’ can be broken down into different types of memories, such as semantic memory, which is an individual’s general knowledge about the world, and episodic memories, based upon memories of specific events in an individual’s life (Butler, 2018).
 However, the concept of short-term memory has been questioned by Baddeley & Hitch (1974) who suggested a subsequent model, the ‘working memory’, which involves more than just basic storage, but also incorporates dealing with more complex tasks and holding information. Baddeley and Hitch (1974) suggested that the working memory consist of 3 main systems; central executive, which is the system used for the attention span and tasks which are cognitively demanding, the phonological loop which is responsible for the processing of and storing of information such as words and speech based information and the visual spatial sketchpad, responsible for the temporary storage of visual and spatial information (Baddeley & Hitch, 1974). A fourth component was added years later, however, which suggested that an episodic buffer was used to temporarily store information that combined both visual information as well as auditory information (Baddeley, 2000). This system allows us to intake information and process it, allowing us to retain and recall information, although the working memory has a limited amount of capacity in comparison to long term memory. 
However, retrieval of information can sometimes be difficult, and often quite a distressing experience for some individuals, although it has been suggested that retrieval of information is the most important part important part of the memory process (Butler, 2018). ‘Forgetting’ has been a focal point of research and has been discussed at length surrounding the topic of memory (Eysneck & Keane, 2015; Lofus & Lofus, 2018; Jenkins & Hamiliton, 2018). ‘Forgetting’ is the failure to retrieve information from within the memory system. There have been many explanations put forward as to the reason why forgetting occurs, one of which being decay, which is the gradual loss of the memory which happens particularly within the hippocampus (Teichert & Gurnsey, 2019). Age has also been suggested as a possible reason for forgetting, alongside proactive and retroactive interference, which involves disruption of a memory by previous learning or disruption of the processing during the retention period (Eysneck & Keane, 2015). However, older theories have also been highlighted, such as repression, where a person purposely represses a memory due to the nature of memory. The memory may be disturbing to the individual, which will cause the individual to intentionally repress the information to avoid emotional pain (Baog, 2018; Englehard, McNally & Van Schie, 2019).
Memory requires many cognitive processes to occur in order to form, consolidate and retrieve information; individuals must process information taken from the environment via the senses.  
Individuals use verbal descriptions throughout their everyday life; it is one of the ways in which human beings communicate, express their knowledge, and recall past experiences and events (Belouaer, Brosset & Claramunt, 2016; Mickes, 2016). Verbal descriptions are used within the teaching profession and in legal systems; indicating the vast importance of verbal descriptions. However, it is apparent that much of the research surrounding verbal description and memory has been conducted surrounding the legal system, and therefore it could be argued that there is a lack of research surrounding the impact of verbal descriptions in everyday life. Although, this does indicate the importance of verbal descriptions and the way in which individuals rely on memory to communicate past events through verbal descriptions (Wilson, Seale-carlisle & Mickes, 2018). 
However, a recent online study conducted by Wilson, Seale-Carlisle and Mickes, (2018) which investigated the effects of verbal descriptions on performance in line-ups, asked 780 undergraduate students to watch a short 44 seconds video on a bank robbery and then identify the suspect from a line-up of six suspects after a short delay. The participants were separated into either the verbal condition group or the controlled group. Within the verbal condition group, the participants had to describe from memory the suspect, whereas the participants in the control group had to choose the suspect from images displayed. The study consisted of five separate experiments. Within experiment one to four, participants had to give verbal descriptions. For the participants in the verbal condition group, who provided descriptions after encoding in experiments one and three, the results did not differ. However, in experiments two and four, where the participants within the verbal condition had a distractor task and had to recall from memory, the results differed and identification of the suspect was much lower. This could indicate that the processes used within verbal description and memory are impaired after a delay. Within experiment five, participants were shown verbal descriptions of the suspects. The participants then had to read one description of the suspect before being shown an eight-image line up. The participants had to identify the suspect based on the description they had read. The participants who had read the description and were then immediately presented with the eight-image line up had a significantly higher rate of correctly identifying the suspect than those in the group with a distractor task. This suggests that verbal descriptions have a low impact on memory, which impaired recall. 
However, it is important to consider that the study was conducted on undergraduate students for course credits. This could have impacted the results, as some of the participants could have been limited for time, due to the distractor task being 20 minutes long, and therefore the participants may have given rushed answers; not giving a full account of true data and calling in to question the reliability of the results. The study also only included six suspects in experiments one to four, as opposed to the eight suspects included in experiment five, from which participants had to choose. This could increase the probability of the participant guessing the suspect out of a smaller number. Therefore, a suggestion for this experiment could be to use a larger number of suspects within the line-up, which could potentially encourage participants to think and withdraw information from memory. 
It is apparent that the research surrounding the topic area of verbal descriptions is mostly experimental cognitive laboratory studies focused on behaviours, where participants provide general verbal descriptions, i.e. recalling numbers or colours rather than real life application (Markman, 2018). The current study adds to this by developing verbal description research to encompass real world aspects i.e. object contamination.  Another aspect that this present study will be examining is the impact visual cues have on memory, exploring whether visual cues are better remembered than verbal descriptions.  As previous literature suggests, it has been found that negative stimuli has been better remembered in comparison to positive stimuli presented to participants during experiments (Kensinger, 2009), which is in accordance with Brewin (2014), who suggested that the recall of negative stimuli could be caused by participants using sensory imagery they had previously come into contact with. 
Visual information is fundamental within many cognitive processes used in everyday activities (Mance & Vogel, 2013), which could be a suggestion as to why and how individuals are capable of remembering and recalling potential harm in order to avoid contact. This ability could be explained by the Visual Working Memory Model (Kong & Fougnie, 2019; Gayet, Paffen & Stichel, 2018). The Visual Working Memory Model suggests that an individual is able to prioritise an object by enhancing its representation within memory (Dube & Al-Aidroos, 2019). The Visual Working Memory Model proposes that allowing an object to be prioritised during encoding which occurs during initial contact, enhances the ability for precision and recall. This is due to the flexible coding of the Visual Working Memory (Lorenc, Dreenivasan, Nee, Vanenbroucke & Esposito, 2018).
A study conducted by Brewin and Langley, (2019) investigated whether verbal cues or visual cues lead to better recall. The study included 40 undergraduate students who received course credits in order to take part. All of the participants viewed the same amount of negative and positive scenes, totalling a number of 30 scenes ranging from ‘very pleasant’ to ‘very unpleasant’. Participants then had a distractor task, in which they listened to 30 seconds of classical music and were asked to record when a new instrument was played. This was designed purposely to ensure participants did not have the opportunity to practice the previous scenes they had seen. Participants were then shown reminders of previously seen pictures. These reminders included either small descriptions or a small portion of the pictures, on a neutral background, and were shown to the participants for ten seconds. Participants then had to report as much detail as possible, solely from memory, that they could from the corresponding picture. Participants were then asked to report whether the memory had been prompted by the cue they had received, and to report how vivid the memory was. Participants were also asked to keep a diary for seven days after the experiment, and to record into it at the same time every day; which was 7pm. Participants received a text message each day as a reminder. Participants were also instructed to note any random occurring memory they may have had of the stimuli form the experiment. Participants were to include what the image was, and describe the vividness of the image using the vividness scale given during the study. 
The findings suggested that all participants had experienced visual memories of the images they had encountered at some point within the experiment after the study. The results suggested that the average was 16.18 images per participant. However, the negative scenes presented through visual cues were better remembered in terms of accuracy by participants. The findings also suggested that the negative scene presented through visual cues resulted in fewer incorrect images being remembered. Whilst it must be noted that there was not a significant difference between the verbal description and the visual cue recall, nevertheless there was a difference in accurate recall. 
However, based on the suggestion that some of this data was collected from diary entries on undergraduate students, the argument of the accuracy and reliability of this data could be raised. Could it be possible that some of the entries were completely accurate, given that the diary entry was due the same time each day, despite the text message reminder they would have received? Could the participants have forgotten or been under pressure for time that day and just placed an inaccurate account, or very limited information for one or more of the days? It could also be a possibility that the dairies were not filled out each day, and, instead merely filled in the day they were due back to the investigator. It is, perhaps, possible that the participant might have lost interest within the study and only filled it in at last minute because they were receiving course credits they needed. The lack of real-life application within this study must also be acknowledged. 
Despite the support and the evidence provided (Brewin & Langley, 2019), and importance surrounding the Visual Memory Model, it must be considered that not everyone processes information in the same way (Kim & Klassen, 2018). An example of this could be that individuals have their preferred learning styles. Some individuals prefer and better remember through visual cues rather than verbal cues. Clarke, Flaherty and Yankey, (2006), conducted a study using two separate groups of participants. The first group consisted of 34 participants, labelled as the ‘traditional class’, who were presented with teaching materials of core textbooks, handouts and copies of the PowerPoint presentation. The second group consisted of 35 participants, labelled as the ‘visual summary class’, who were provided with extra visual summaries added to the topic discussion alongside the traditional material. Both groups were given the same instructor, and the same topics and content were discussed. The results indicated that exam performance increased for those individuals in the group provided with the visual summaries. The findings suggested that approximately 40% of college students are visual learners. This indicates that the other students, approximately 60%, have a different learning style, i.e. practical learner or auditory learners. This study is, however, outdated and several years old, which could be a limitation to the study as many advances in research practices and technology have been developed and it must acknowledged that learning styles themselves have gained major disrepute and far more student engaging techniques have been adopted (Fitriya, 2019). It does, however, reference older literature and research which also highlighted that not all individuals use the same processes to process information.
Due to the inconsistencies as to which mental processes and functions within the brain play a role in the system, it has been difficult for an agreement to be made in terms of which best explains the full function and capacity of visual working memory (Pearson & Keogh, 2019). A suggestion for this could be that it is greatly assumed that individuals remember and recall information in the same way using the same processes. This, however, is not the case, as concluded from research and studies conducted on brain damage and injury individuals. Many studies and extensive research have been conducted throughout the years which contradicts the statement that individuals remember and recall information the same way. 
However, given the limitations of the visual working memory, a meta-analysis was conducted by by Vakil, Greenstein, Weiss and Shtein (2019) on memory impairment on episodic memory following moderate-to-severe traumatic brain injury. This study found that verbal memory and verbal recall were mostly impacted by the effects of the traumatic brain injury. This supports the claim that visual cues could, in fact, be better remembered within memory in comparison with verbal descriptions.  (Lyeth, Jenkins, Hamm, Dixon, Phillips, Clifton, … Hayes, 1990; Vakil, Greenstein, Weiss & Shtein, 2019). However, there are limitations to some of the studies included within the meta-analysis. Some of the studies included did not control some of the variables, including the educational level of the participant and the time scale from injury. 
The support and provided evidence that visual cues have a greater impact on memory, inspired a study conducted in 2017. Swanson (2017) conducted the study to investigate age related changes within the two working memory systems. The study included five complex working memory tasks. The participants’ age ranged between 6 and 66 and compared their performances between verbal and visual working memory. The findings by Swanson found that performance on visual-spatial working memory declined at a faster rate than verbal working memory. This could indicate the importance of verbal working memory, which plays a vital role within the memory process, and could have a great impact on the behavioural immune system. It is important to note, however, that much of the research surrounding the importance of the verbal descriptions and the impact it has on memory has been done around the justice system and face recognition, and not on everyday objects or situations. The vast difference within the research could be a suggestion as to why it may appear that visual cues may have a greater impact within memory. 
Therefore it is undoubtable, as suggested within current research, that memory plays a vital role within the behavioural immune system. Much of the current research already available suggests that visual cues have a greater impact on memory, allowing information to be better remembered. However, it seems more research on visual cues has been done in comparison to verbal descriptions, therefore this may be a significant limitation to contemporary schools of thought, and perhaps a key area of future research required.
It is clear that memory plays a crucial role within all aspects of everyday life. However, the purpose of this paper is to take a further and more detailed look into the impact of verbal descriptions and visual cues have on memory alongside other mechanisms that to play a vital role in the survival. 
It has been proposed that humans not only have a biological immune system, that aids with survival and reproduction, but also contain a disease avoidance system, which has likely evolved and adapted over time, known as the Behavioural Immune System (Fernandes, Pandeirada, Soares, & Nairne, 2017 & Schaller, Murray, & Bangerter, 2015).
The Behavioural Immune System theory proposed that human beings have a motivational system that has evolved to adopt social behaviours which provide individuals with protection that minimises the risk of coming into contact with infections or any potential sources, such as pathogens that the individual feels could cause the individual harm (Schaller, Murray & Bangerter, 2015; Ackerman, Hill & Murray, 2018; Culpepper, Havlicek, Leongomez & Roberts, 2018). 
The Behavioural Immune System has been suggested to be triggered by the emotion of disgust, which is then interlinked with psychological, cognitive and behavioural mechanisms that then occur, causing an individual to activate disease avoidance behaviours (culpepper et al, 2018). Firstly, the individual will recognise the cues for the potential risk within the environment. The cues recognised will trigger cognitive and negative emotional responses i.e. disgust (Lieberman & Carlton, 2014), and the individual will display disease avoidance behaviours i.e. avoiding contact (Schaller & Park, 2011). These three processes coordinating with each other allows the behavioural immune system to be become sophisticated and as effective as possible in creating a defence mechanism (Schaller, Murray & Bangerter, 2015). 
 The Behavioural Immune System, which relies on cognitive processes as well as behavioural systems, enables individuals to avoid coming into contact with potential risks that could cause them harm through behaviours (Schaller, 2015). It has been suggested that individuals can identify differences between healthy people and sick people based on subtle differences such as physical appearance or bodily odours. The differences identified are often enough to trigger the individual to avoid contact with the sick individual (Schaller, 2020). 
Similarly, avoidance systems have also been found in animal species. Some species have been found to avoid contaminated drinking water and land. Animals have also been found to be actively protecting themselves through grooming and hygiene behaviours (Brambilla, Von Hardenber, Kristo, Bassano & Bogliani, 2013; Eckstein & Hart, 2000). This indicates that it is not just human beings who have a behavioural immune system. It is important to note, however, that the knowledge surrounding cognitive processes that are involved within the Behavioural Immune System is still limited, indicating that more research is required. 
An explanation as to why and how humans have evolved and adapted the Behavioural Immune System is that, over time, many advances within clinical research have been discovered. These discoveries have been informed by thorough research. This has allowed wider knowledge and awareness surrounding parasites, pathogens and potential risks that pose a threat (Altmann, 2019). This knowledge and information has become readily available to individuals over the years, undoubtedly also as a result of advances in technology, and further research allowing individuals to make educated assumptions and informed decisions on objects and situations to avoid making contact with (Karft et al, 2018). This could be an explanation as to how and why individuals have adapted their ways in thinking and approaches towards pathogens and potential risk that may cause an individual harm. However, despite the wealth of research that has been undertaken in this area, the cognitive processes that occur as part of the Behavioural Immune System continues to be a strong line of interest within contemporary research.
A recent study conducted by Fernandes et al. (2017), suggested that memory played a vital role in the Behavioural Immune System. Fernandes et al’s (2017) study investigated the cognitive processes of the system, and specifically investigated the role of human memory within the processes of the Behavioural Immune System. The study was composed of four different experiments. Within the study participants were shown pictures of objects that had come into contact with either healthy or sick individuals, either through visual cues or verbal description. In experiment 1a and 1b each object was linked to verbal descriptions about the person initiating contact. In experiment 2 and 3 visual cues were provided using faces to initiate contact. After the encoding phase was completed, participants were then given a distractor task for two minutes. The distractor task consisted of single digitals being displayed on the screen for two seconds each. Once the experiment was completed the participants then had a surprise free recall memory task, where each participant had to write down as many of the objects as they could possibly remember. Participants were given ten minutes to complete this task. Throughout all four of the experiments, the objects touched by sick people were better remembered than the objects that had come into contact with healthy people. 
The findings do suggest that memory could potentially play a vital part within the Behavioural Immune System, in three of the experiments the data confirmed and provided strong support that objects described to have come into contact with a contaminated person were better remembered than an object being touched by a healthy person. It is also important to note that the study was run in two different countries, which provides robustness of the research. This also limits the role of cultural influences suggesting that the behavioural immune system is active throughout humanity. The main focus of the study was on adaptive memory in relation to contamination, and therefore does not provide a clear and more detailed explanation as to why and how visual cues or verbal descriptions had a greater impact on memory and recall. It is also important to highlight that current research conducted by Fernandes et al, (2017), were not examined together as part of the same testing period, and only examined the effects of pictorially and verbally presented information in four different experiments. This limitation suggests further research is required to gain a full explanation and a clear understanding of some of the processes involved. 
Although there is empirical research already available surrounding the topic of the Behavioural Immune System, much of the present research provides supporting evidence that memory does, in fact, play a vital role within the system, (Schaller & Park, 2011; Fernandes, Pandeirada, Soares, & Nairne, 2017 & Schaller, Murray, & Bangerter, 2015). Therefore, the focus and purpose of this study will be to explore and examine whether visual cues or verbal descriptions have a greater impact on the memory and behavioural immune system. It must be highlighted that little research surrounding the mechanisms or processes that play a part within the Behavioural Immune System has been conducted within the same testing period. Therefore, the purpose of the present paper is to explore how verbal descriptions and visual cues impact memory, and which has a deeper lasting effect on the memory, allowing the object to be better remembered alongside exploring the interaction of the two. Although this is a laboratory-based study, it allows for the applied element and for real world application to be brought into the laboratory environment, which will add to and enrich existing research. 
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