
The Mnemonic effect of drawing : A Literature Review.

                                                       
          Memory is our mental ability to store experiences and information in our minds (Atkinson & Shiffrin, 1968). when we are presented with information from a sensory stimulus such as in the form of audio or visual material, the process of ‘Encoding’ occurs during which we analyse the information to understand its meaning (Atkinson & Shiffrin, 1968).  The mind then ‘Stores’ and retains the information we have received until such time as we need to refer to it. ‘Retrieval’ is the process of accessing the appropriate information we have received and stored as and when it is required (Atkinson & Shiffrin, 1968). Our memory is important for everyday activities and tasks, whether this be regular mundane activities such as washing and dressing or more complex and specialised tasks used in academic or professional situations and, everything in between.  Memory enables us to communicate, learn and coexist with others. 
    
        The Atkinson and Shiffrin Multi -store model (1968), further suggests once sensory information has been encoded it is transferred and stored firstly in our short-term memory. It has been found that this information will have a limited retention time before being lost (Peterson & Peterson, 1959). Furthermore the short-term memory is governed by a limited capacity to store the encoded information (Miller, 1956). However, information can be transferred from our short-term memory to our long-term memory through practice or rehearsal in order to prevent the information being displaced or eroded over time (Atkinson & Shiffrin, 1968).  However, Craik & Lockhart (1972) suggested the transfer of information from Short term memory to long term memory also relies on the degree of processing that is applied to information when it is presented. They proposed that we have two types of rehearsal techniques, that of maintenance, whereby repetition results in shallow processing and elaborate, when we apply meaning and association to the information, consequently leading to deeper processing. This deeper processing has the effect of moving information from our STM to our LTM so it can be recalled when required.

        Discovering the best or most efficient ways to improve our memory and learning ability has been studied by many over the years and continues to be explored by psychologists. This is important to improve memory performance and to study how memory deteriorates.  Studies have established that in general, images and pictures are remembered better than words, as pictures require deeper semantic processing than words therefore benefiting from a deeper level of elaborative processing (Hockley, 2008). Furthermore, that consequently pictures are semantically classified quicker than words (Smith & Magee, 1980 as cited in Hockley,2008). The term picture superiority is given to this phenomenon and all explanations of this effect concur in the assumption that the memory benefit of pictures is due to their more memorable and detailed qualities than the presentation of words alone (Hockley,2008., Ensor, Bancroft, & Hockley, 2019). 

         Subsequent research supported and replicated this effect using various methods and different subject groups (Paivio, Rogers, & Smythe, 1968., Paivio & Csapo, 1971: Hockley, 2008; Ensor, Bancroft & Hockley, 2019). In 1971 Alan Paivio first presented his Dual-coding theory, suggesting the reason we remember pictures better than words is that they represent both visual and verbal qualities. This theory was tested in 1973 by Paivio and Csapo when a benefit to memory was found in a free recall test of words that had been drawn during the encoding period when compared to words that had been written. Limitations to the validity of this outcome may however need to be considered as the time given for the drawing process was only 5 seconds and whilst this may be long enough to write out a word once, could be too short to allow the completion of a drawing and consequently resulted in a possible underestimation of the mnemonic benefit. 

         The suggestion that actively undertaking other stimulating activities aside from drawing may also produce a memorial benefit have been explored in recent years. It is thought that the enhancement of memory through these doing strategies is driven by distinctiveness, as the act of reading silently or just viewing is more passive. The Production effect is one of these doing activities, where it seems significant memorial benefit occurs when information has been studied verbally rather than in silence (Mcleod, & Bodner, 2017;  Ozubko, & MacLeod, 2010). It is suggested this effect occurs because studying aloud or verbally produces a distinct encoding record. Furthermore as drawing a picture was a more unusual task it is possible that the mnemonic benefits displayed may in  part be attributable to a distinctiveness similar to the production effect put forward by Ozbuko and Mcleod 2010,  that the production involved in the drawing  task adds an additional layer of encoding, resulting in a more memorable event. 


         An alternative doing strategy tested by Rosner, Elman and Shimamura in 2013 was Generation, where a significant link was found between the activity of generating or producing information as part of the learning and encoding process, enhanced memory and recollection. Another theory is that of Enactment, whereby embodied cognition suggests a great deal of our cognition is attributable to our entire body rather than the mind alone. Madan and Singhal (2012) studied the hypothesis that there is a memorial benefit to exercise and motor movement, and our physical embodiment. Cohen (1981) as cited in Madan and Singhal (2012) presents the suggestion that our enactment of, or performance of, a task has a significant bearing on our ability to remember it. 
 
        Not all the above methods may be practical to use in a learning environment, so a more unobtrusive medium might provide an aid to remembering important information and enhance retention. More traditional learning methods require the taking of written notes, receiving handouts or listing important points to be remembered. Could drawing be a more efficient mode to boost memory and retention of not only individual words and pictures, but also academic information? (Wammes, Meade, & Fernander, 2016; Wammes, Meade, & Fernandes, 2017; Fernandes, Wammes, & Meade, 2018). 

        Wammes, Jonker and Fernandes in 2019 sought to further confirm the memorial benefits of drawing by breaking down the associated component parts of encoding involved in the drawing process. These are pictorial when the images are imagined, motoric the physical process of drawing and elaboration the building developing and adding detail to the picture drawn. They sought to specifically measure if memory improves as more information is added in the elaboration of the drawing, and whether all component parts of the process are equal in their role within the drawing process.  They established that the components were not equal, and that the motoric information contributes most in the production of long-term memory. These recent findings confirm and add to existing literature and upholds the theory that drawing improves memory. Application of this information can be utilised as an effective tool to use in everyday life and in education for the improvement of memory. 
       
         We have already seen from earlier studies that pictures are recalled better than words therefore, what if subjects are asked to create by drawing a picture themselves to represent the information as opposed to just writing the information out. In 2016 a key study undertaken by Wammes, Meade and Fernandes sought to test the reliability of the drawing effect. They presented a list of nouns to participants who, were required to either draw or write down each noun viewed (Snodgrass & Vanderwart,1980). They conducted a series of seven different variations of the study aiming to establish how and why the effects occurs. Furthermore, they sought to establish how reliable the phenomenon was and to test for any limitations. 

         The seven tests were all based on a consistent framework but included variations. An interesting variation relevant to our review was experiment two where the study rather than being conducted in a laboratory setting was undertaken as a group session in a classroom. This was to test the hypothesis as a superior learning strategy over other mnemonic approaches previously mentioned such as, production or enactment which prove too distracting for use in classroom sessions (Wammes, Meade, & Fernandes, 2016).Other variations in the studies included the incorporate of a third task , these tests added one of the following additional tasks, listing the words, visualizing the words, and viewing a picture of the word. Reducing the time allowed for encoding was tested when the time allotted for drawing was reduced. Finally, the instructions were simplified and required the participants to either draw all or write all displayed words rather than a combination of both instructions (Wammes, Meade, & Fernandes, 2016). Across all conditions a consistent and significant link was displayed endorsing the drawing effect as a reliable and replicable benefit to memory (Wammes, Meade, & Fernandes, 2016). 
 
        A further variation on the drawing effect was found when Wammes, Meade, and Fernande (2017) found this phenomenon occurred not only with the recall of familiar subject matter but also interestingly with fictitious subject matter.  It was established that creating a drawing during the encoding period stimulates the three elaboration, pictorial and motor codes of visual production; all of which are component parts of the drawing process, thus giving a richer and deeper portrayal of the subject matter (Wammes, & Meade, 2018; Wammes, Jonker, & Fernandes, 2019).

        Breaking this theory down further, in 2018 Wammes, Roberts, and Fernandes, sought to isolate the elaborative process from the motor and pictorial stages of drawing. The study required participants either to draw or write presented words, however the researchers intervened preventing participants who were undertaking the drawing task from finishing their drawing. They found participants who had not even been allowed to complete their drawing still achieved better results in the free recall tests that those who had completed the writing task, suggesting the mnemonic benefit of drawing is present even at the initial stage of preparation.

        Whereas the drawing effect is now a well-researched and accepted hypothesis there is still dispute as to what underlines this benefit. Jonker, Wammes, and Macleod undertook further studies in 2018 seeking to establish the role of the items along with their order of presentation after drawing or reading silently. Interesting results suggested that drawing has a greater recall effect if the conditions of drawing and reading were intermixed into one activity, as opposed to being presented separately, suggesting design effect could manipulate results. Also, if requested to recall words in the order of presentation participants achieved better results through silent reading than drawing. This effect is believed to be attributable to the elaborative nature of drawing causing an interruption to encode the order in which the information is being received (Jonker, Wammes, & Macleod, 2018). 

        One limitation of the drawing effect was found by Jaeger, Velazquez, Dawdanow and, Shipley (2018). A tool often used to attract the attention of readers to a specific text is the inclusion of interesting facts, images or statics with the written material. Although having the effect of catching the attention of would be readers the extra information is often interesting but irrelevant and a distraction to the central theme of the text. This is known as, the seductive details effect (Garner, Gillingham, & White,1989). Tests on the drawing effect were conducted on written text which included seductive details. It was found that participants who wrote a summary or silently studied the text retained a better understanding and recall of the information than those who produced a sketch. Therefore, it is suggested that sketching does not cut out the seductive material and does not create a mnemonic benefit in material of this nature.

        We see that much diverse study has been undertaken on the drawing effect. However, on examining the words used in these studies it is evident that to date the individual words used for most of these studies have been concrete nouns. Therefore, it is proposed that to further explore the strength of the drawing effect on memory, future tests be conducted using a mixture of both concrete nouns and non-concrete abstract words. 


        Imagery has long been considered our mental depiction of meaning.(Paivio,1969).Our experience reinforces this idea as even when we receive a verbal request for information, we often revert to an image as the medium through which we recall the required information (Paivio, 1969).We have seen that words which have the capacity to readily conjure up an image have been seen to be more easily remembered in free recall testing than words that have low image provoking potential (Paivio, 1971).  However, this imagery and the ease with which we conjure up the image seems to be related to the concreteness of the subject or item, and the most influential quality contributing to an image is that of meaningfulness (Paivio, 1969). There are differing theories to explain this, Paivio (1971) suggests the dual coding theory, whereby we have two separate systems, one of images, and a verbal system, and that these can operate independently or together. Paivio (1971) goes on to suggest that whereas concrete and abstract nouns can be represented verbally, concrete concepts also have an imagery representation independent and separate from the verbal.


        We use the term concrete to define a word that has a direct sensory element, and which easily produces a visual image in our mind (Paivio, 1969). Conversely, abstract words or non-concrete concepts do not have an obvious point of reference and consequently do not so easily produce an image (Paivio, 1969).  Paivio, Yuille, and Madigan in 1968 undertook a study to classify nouns as being concrete or non-concrete using imagery and meaningfulness as the criteria in their judgement.  In many studies of free recall tests of concrete and abstract words recall has consistently displayed better results for concrete concepts over non-concrete or abstract words (Paivio, 1971., Gumenik 1976). Much evidence has been documented to uphold the phenomenon that the level of concreteness of a concept influences the extent of the effect it has on our memory, as it has been found that, the greater the level of concreteness the more superior the memorial benefit (Walker & Hulme, 1999). Concrete concepts are processed faster, are less prone to distortion, established earlier and retained more easily (Zhang, Han, & Bi, 2013). Another explanation to explain the concreteness effect of words is the context availability hypothesis put forward by Schwanenflugel, Akin, and Luh (1992), whereby the context or circumstance in which the word is placed enables it to be easily imagined. This in turn contributes to the ease of which a concrete word can be recalled. As the hypothesis suggests we retrieve contextual information from previous experience. 

        The context availability hypothesis, however, does not transfer so readily to the recollection of abstract words, particularly a single abstract word and consequently recall of abstract words is found to be poorer (Schwanenflugel, Akin, & Luh 1992). Abstract concepts are more subjective so more difficult to understand and, may well be interpreted differently by each of us and, consequently can often take longer to process (Connell & Lynott, 2012; Schwanenflugel & Akin, 1994; Paivio, 1969). Zhag, Han and Bi (2013) suggests, that current evidence illustrates that the difference in our perception between concrete and abstract concepts relies on the level of the semantic meaning attributable to the word. Furthermore, concrete and abstract concepts display different principle qualities with the level of concreteness being established by the strength of semantic coding and meaning. Stavroula-Thaleia, Vigliocco,Vinson,Andrews and Del Campo (2011), suggest the representation and processing of concrete words is better understood than the semantics of abstract concepts.   





        The proposed study has been designed to test for any mnemonic effect of drawing abstract or non-concrete concepts alongside the already established hypothesis that drawing concrete concepts has significant memorial benefits. Consequently, unknown considerations may arise, one of these being the possibility that as many abstract words have an emotive quality, they may evoke a more emotional level of response in their encoding process. What is not known is whether this in turn will increase the memorial benefit of drawing or detract from it. An alternative finding may be that the very abstractness of the word and a possible low imagery value could necessitate a deeper level of thought and creativity to make a drawing, producing a greater mnemonic value. Finally, as concrete nouns have high imagery property, and will produce images more readily in the participants, the drawing process may be quicker and, if so what will be the mnemonic value compared to the recall rate of the non-concrete concepts? 







        Emotion has not been considered in previous studies which tested the memorial benefit of drawing. As seen previously the nature of abstract words, are very different to those of concrete nouns, which have been used in all previous testing of the drawing effect. Many studies have shown that written words which are emotionally valenced and displaying either negative or positive qualities, are found to be more quickly understood and processed (Scott, O’Donnell, & Sereno, 2012). Whilst Estes and Adelman in 2008 proposed the valence effect arises as positive emotional words capture our attention more quickly because their semantic value has produced quicker lexical processing of the word. Therefore, positive emotional words may have a high arousal due to their importance for safety or survival and consequently provoke faster responses than low arousal or negative words, which are therefore processed more slowly.


        Studies conducted by Kousta,Vigliocco,Vinson,Andrews and Del Campo (2011) suggest that the dual coding theory and the context availability hypothesis, often used to define the differing processing styles of concrete and abstract words is not sufficient to explain the disparity of these two types of words. They found even when imagery and context availability has been accounted for there remains an advantage for the processing of abstract words. An advantage is demonstrated, attributable to the difference in emotional valence between concrete and abstract words. Thus, it is proposed both word types comprise different types of information and, that whereas sensory motor elements of the information are more significant to concrete concepts, abstract concepts contain and display more emotional content. 


In the light of information discussed in the above review, undertaking a study to measure the drawing effect on concrete concepts alongside non-concrete concepts could provide additional insight into the mnemonic benefit of drawing. This could extend and offer information on the use of drawing as a tool to enhance learning capabilities. 
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