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                                                           Abstract




Drawing has been shown to improve memory for concrete words in free recall tests. The objective of this study was to explore whether this also applies to abstract words, and whether the self-reported imagery ability of participants would influence the number of words recalled. The study involved a mixed within subjects’ experimental quantitative design, where participants were asked to complete sections of the Plymouth Sensory Questionnaire (Altarriba & Bauer, 2004) that were relevant to the current study, in order to divide them into high and low imagery groups. They were then asked to draw 15 concrete and 15 abstract words and then recall as many as they could following a delay. Forty Psychology students from the University of Wales Trinity Saint David (UWTSD) participated, their gender comprised of 25 females, 14 males and one nonbinary. The data was analysed with a 2x2 mixed analysis of variance (ANOVA). Results revealed no significance main or interaction effects. This suggests that the drawing effect on memory is of equal value in the recall of both concrete and non-concrete concepts and is unaffected by the participants imagery capabilities. 
























Chapter 1: Review of Literature


                                                       
          Memory is the mental ability to store experiences and information in the mind (Atkinson & Shiffrin, 1968). When individuals are presented with information from a sensory stimulus in the form of audio or visual material, a process of ‘Encoding’ occurs during which the mind analyses the information to understand its meaning (Atkinson & Shiffrin, 1968). The mind then ‘Stores’ and retains the information received until such time as it is needed to be referred to. ‘Retrieval’ is the process of accessing the appropriate information received and stored as and when it is required (Atkinson & Shiffrin, 1968). 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 people to communicate, learn and coexist with others. 
    
        The Atkinson and Shiffrin Multi -store model of memory (1968), further suggests that once sensory information has been encoded it is transferred and stored firstly in the short-term memory (STM). It has been found that this information will have a limited retention time before being lost (Peterson & Peterson, 1959). Furthermore, short-term memory is governed by a limited capacity to store encoded information (Miller, 1956). Information however can be transferred from our short-term memory to our long-term memory (LTM) through practice or rehearsal and this process prevents the information being displaced or eroded over time (Atkinson & Shiffrin, 1968). Craik and Lockhart (1972) on the other hand suggest 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 there are two types of rehearsal techniques, that of maintenance, whereby repetition results in shallow processing, and elaborate, when meaning and association is applied to the information, consequently leading to deeper processing. This deeper processing has the effect of moving information from our short-term memory to our long- term memory so it can be recalled when required.

[bookmark: _Hlk38194494]        Discovering the best or most efficient ways to improve memory and learning ability has been studied by many over the years and continues to be explored by psychologists. Continuing this research is important to improve memory performance and effectiveness for learning at all levels, 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, 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). 

[bookmark: _Hlk38193716]         Subsequent research has supported and replicated the picture superiority 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 five 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 may have 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 has also 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, which enhanced memory and recollection. Another theory of why pictures are better remembered 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. 
 
[bookmark: _Hlk38194123]        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, & Fernandes, 2016; Wammes, Meade, & Fernandes, 2017; Fernandes, Wammes, & Meade, 2018). 

[bookmark: _Hlk38200717]        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 through the physical process of drawing and elaboration by 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. To measure this hypothesis two experiments were conducted  in which  the drawing process was broken down into tasks including drawing, tracing, imagining and viewing. All these tasks incorporated one, two, or all the component parts of drawing, elaborative, motoric, and pictorial. Participants were firstly measured on the cumulative effect on memory as additional components were included in the process creating a layering effect. Secondly by breaking down and measuring which of these components produced the greater contribution to memorial benefit. It was found that the component effects were not equal, and that the motoric information was seen to contribute most in the production of long-term memory, followed by elaboration and finally the pictorial. These recent findings confirm and add to existing literature and upholds the theory that drawing has a memorial benefit. 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 this 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 incorporation of a third task , involving one of the following, listing the words, visualizing the words, or 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, Fernandes, 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 2019 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 a 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, are established earlier and are 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 and more difficult to understand and may well be interpreted differently by each of us whic, 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 Kousta, Vigliocco,Vinson,Andrews and Del Campo (2011), suggest the representation and processing of concrete words is better understood than the semantics of abstract concepts.   
        Based on the reviewed literature 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 a high imagery property, and will produce images more readily in the participants, the drawing process may be quicker. If so, how will this mnemonic value compare to the recall rate of the non-concrete concepts? 


        Emotion has not been considered in previous studies that have tested the memorial benefit of drawing. As seen previously, the nature of abstract words is 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 that are emotionally valenced and displaying either negative or positive qualities, are found to be more quickly understood and processed (Scott, O’Donnell, & Sereno, 2012). 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 light of the 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. 





Chapter 2 – Methods

                                                                          
2.1.  Participants
        The sample selected for the study were 40 undergraduate students recruited from levels four and five of the University of Wales Trinity Saint David (UWTSD) SA1 Swansea campus, who were all studying for a degree in the Academic Discipline of Psychology and Counselling. An advertisement was placed on the Experimental Management System (EMS) at UWTSD to recruit the participants. On completion of the study each received two credits towards one of their own psychology modules. The conditions of participating were that participants had to have normal or corrected to normal vision and be able to create a simple drawing. The sample of 40 students comprised 14 males, (33.5%) 25 females (66.5%) and one not defined. Ages ranged from 19-57 years of age with a mean of 30.13 and standard deviation of 11.63 



2.2. Design
        The study was a within subjects’ experimental quantitative to collect continuous data. The independent variable within the study had two levels: concrete or non-concrete/abstract words, and the dependable variable was memory accuracy, determined by the total number of correct words recalled by the participants. Data was collected using two lists comprising 15 concrete words selected from the standardized set of 260 pictures (Snodgrass & Vanderwart, 1980) and 15 non-concrete words selected from concreteness imagery, and meaningfulness values for 925 nouns (Paivio, Yuille, & Madigan, 1968).
        As the participants level of competency in drawing and imagery may affect the results produced, they were also asked to complete ten questions from The Plymouth Sensory Imagery Questionnaire (Altarriba & Bauer, 2004) and three questions regarding their history and competency in drawing.

       A repeated-measures t-test was then run to analyse the within subject’s information gathered, to determine if there was any significant difference in the number of concrete and non-concrete words recalled by the participants. Depending on the responses from the drawing ability questionnaire participants were grouped into high and low drawing ability based on the sample mean score from the questionnaire. Levels of recall accuracy for the concrete and abstract words were examined based on group through a 2x2 mixed-design analysis of variance (ANOVA). This would produce a main effect for the drawing ability grouping variable, a main effect for the word recall variable, and an interaction between drawing ability group and word type recall accuracy.



2.3. Materials
 
        As previous studies to test the mnemonic benefit of drawing used only concrete nouns to develop this theory, the current study sought to expand the words list to include non-concrete words.  A list of 30 words was compiled, this relatively high figure was chosen to prevent any ceiling effect in the recall memory test. All participants would be tested on the same 30 words as this was to be a continuous study. The first 15 concrete words were selected, from A standardized set of 260 pictures: norms for name agreement, image agreement, familiarity, and visual complexity. (Snodgrass & Vanderwart,1980). The remaining 15 non-concrete words selected from Concreteness, imagery, and meaningfulness values for 925 nouns (Paivio, Yuille, & Madigan, 1968).
       A consent form, gender and age questionnaire, and instruction sheet were produced.
      A questionnaire to test the level of visual imagery and drawing ability of each participant was compiled using 10 questions selected from The Plymouth Sensory Imagery Questionnaire using the categories on appearance and feeling, (Altarriba & Bauer, 2004). Three further questions were added to establish the participants enjoyment, competency and frequency of drawing. All answers to be scored on a 10-point Likert scale ranging from 1 for low imagery and ability to 10 for good imagery and ability, this is also the scale used in the Plymouth Sensory Imagery Questionnaire.

        The PowerPoint created displayed full instructions for this phase of the study on the first page, and only when participants were ready and pressed the enter key did the 30 words begin to be displayed. These appeared one at a time on the screen for twenty seconds at which point a bell sounded to warn the participant that the next word was about to appear. 
          Drawing sheets and drawing materials were provided for the drawing task. 
         A Sudoko or number puzzle was provided for the distractor task.
         A simple headed sheet was given to the students to write down as many of the words they could recall from the drawing phase in three minutes.
        A debrief sheet was provided with further information on the intended purpose of the study along with details of the researcher and research supervisor. 





2.4 Procedure

2.4.1. Pilot study
         A pilot study was undertaken to check the reliability of the materials, the consistency of the study, and the suitability of the timings selected. Four volunteers from the level six cohort of psychology-based students at the UWTSD SA1 campus Swansea took part in the pilot. The only minor issue being highlighted during the pilot was not all students partaking in the study were familiar with how to complete a sudoku number puzzle. Therefore, an alternative number puzzle similar to a word search except containing number groups instead of words was provided as an alternative for the distractor phase of the study.

2.4.2. Study proposal and ethical considerations 
        A Dissertation proposal and application for Ethical Approval were completed and passed before commencement of study. Care was taken to ensure collected data was stored securely and remained confidential, with no data being linked to participants names. The BPS, UWTSD guidelines, and The Data protection Act were adhered to in order to mitigate any possible risks to the university, the researcher and the participants. As it was thought that some emotive concepts may influence or affect the participants on an emotional level, care was taken to ensure that highly emotive concrete and non-concrete words were not been included in the study. However, participants were informed, they had the right to withdraw from the study at any point without penalty. 
 
2.4.3 Study procedure
        Following approval of the study, an advertisement was written and uploaded and shared through the UWTSD EMS. Participating students booked appropriate time slots to undertake the study, which was undertaken in one of the psychology laboratories at the UWTSD SA1 campus.

        When participants arrived at the designated laboratory, they were provided with an information sheet detailing how the study was to be conducted. If they agreed to take part in the study, they were asked to read and sign the study consent form. Participants were then asked to record their age and gender on the demographic sheet provided.
 
        As the participants level of competency in drawing and imagery may affect the results produced they were asked to complete ten questions from The Plymouth Sensory Imagery Questionnaire (Altarriba & Bauer, 2004) to determine their ability to create an image for the ten situations, five of which were concrete concepts and five non-concrete. Answers were given by selecting a score on a Likert scale numbered zero to ten with zero being when they had no image at all and ten when they could imagine a clear image. Three further questions also scored on a Likert scale were asked to measure how much they enjoyed drawing, how competent they felt at drawing, and how often on average they draw in a week.
[bookmark: _Hlk22573923]        In addition to the information sheet full details on the next phase of the study were also displayed at the beginning of the prepared PowerPoint presentation. Once participants were comfortable with what they had to do they pressed the enter key on the keyboard to start the next phase of the study. The participants were asked to view all 30 words from the two prepared lists, these were displayed one at a time in the centre of the computer screen. Fifteen of the words represented concrete concepts and 15 non-concrete or abstract concepts. The words were intermixed and displayed randomly. After the presentation of each word, the participants were instructed to create a drawing on the drawing paper provided which they believed represented or depicted the word displayed on the screen. Following a lapse of 20 seconds, a warning bell would sound to inform the participant that the next word was about to be displayed. Participants were asked to complete this task for all 30 words.
         On completion of this element of the study, participants were given a distractor task in the form of a simple sudoku number puzzle, or if not familiar with sudoku a number search like a word search was provided. Each participant was allowed two minutes to complete as much of the puzzle as they could.
         In the final stage of the study, participants were asked to recall and write down on a blank sheet of paper provided as many of the original 30 words they had seen and drawn from the first stage of the study, and were given three minutes to complete this task.
         Before leaving, each participant was given a debrief form explaining the research hypotheses that, previous research established drawing concrete concepts aids memory and learning. Therefore, drawing non-concrete or abstract concepts may also be better recalled through the drawing process. Finally, the participants were thanked for their time and participation, and reminded that if they wished to have their data excluded from the study they must do so at that point.

























Chapter 3: Results



[bookmark: _Hlk35778999][bookmark: _Hlk35769482]   In order to prepare the data for analysis the total number of words correctly recalled from each participant’s free recall test was counted and split into two totals. The total number of concrete words recalled, and the total number of non-concrete or abstract words recalled. The scores were analysed using a repeated measures t test, also known as a paired samples test. This was to establish if any significance could be found between the total number of concrete words recalled and total number of non- concrete or abstract words recalled. The mean for the number of concrete words correctly recalled was 7.28 with a standard deviation of 1.94. The mean for the number of Non-concrete words recalled was 7.90 with a standard deviation of 1.69. The outcome from the paired t-test revealed no statistically significant difference in the total number of concrete and abstract words recalled as (t = 1.61, df = 39, p > .05) p = .116   This suggests that in this study no overall difference was found in memory performance or benefit whether participants were asked to draw a concrete concept or a non -concrete concept. 

         It was noted that 12 of the 40 participants (30%) reported incorrect words in the free recall test which had not been listed in the testing phase of the study, some making more than one error of this kind. It was also evident that the accuracy of the recalled words differed between concrete and non-concrete concepts, as of the 20 words incorrectly reported only two were concrete words, the remaining errors all being non-concrete concepts or abstract words.  Furthermore, many of the abstract words were not recalled exactly as they had been displayed in the study, but rather through a different version of the same word, for example happiness was recalled merely as happy and sadness as merely sad. For the purposes of this study these were scored as being correct and were counted as such in the results.



[bookmark: _Hlk35795499]To investigate if any relation could be found in the results from the level of imagery of the individual participants a 2x2 mixed analysis of variance (ANOVA) was conducted using the results obtained from the level of imagery questionnaire. To prepare the data for analysis, participants total scores from the drawing and imagery questionnaire were first calculated. The range of scores varied from 40 being the minimum scored to 114 being the highest, with a mean of 86.45. The participants were then grouped into two categories with those scoring above 86.45 categorized in the high imagery group as those scoring below 86.45 as being categorized in the low imagery group. Of the 40 participants tested 23 were found to be in the high imagery group and 17 were found to be in the low imagery group. 



Figure 1: Mean total concrete and abstract words recalled for the high and low imagery groups.

Descriptive stats – Figure one above illustrates that, performance for recalling abstract words was slightly better than for concrete in both imagery groups. Furthermore, recall performance for the abstract words was the same for both the high and low imagery groups, while the low imagery group performed slightly better than the high imagery group in the concrete condition.
A 2 x 2 mixed-design analysis of variance (ANOVA) was carried out to explore for any effect that concreteness of words being drawn and the level of imagery of the participants would have on the number of words recalled in a free recall test. 
F (1,38) = 2.12,   p = .15, n 2 = .05
There was no significant main effect found between the number of concrete or non-concrete words recalled.

 F (1,38) = .51, p = .48, n 2 = .01
The was no significant main effect found from the level of imagery category of the participants on the results obtained in the free recall tests 

F (1,38) = .74, p = .40, n 2 = .02
Furthermore, there was no significant interaction evident between the type of word (concrete and abstract) and the level of imagery capability of the participants on the total number of words recalled.






Discussion
DISCUSSION       


The route to developing efficient learning skills, improving memory, and inhibiting its deterioration has been explored for many years by psychologists and is ongoing. Important findings that contribute to learning techniques were established by Paivio, Rogers, & Smythe (1968) and Paivio & Csapo (1971) who presented the hypothesis that pictures are recalled better than words. This work progressed further to establish that a similar memorial benefit occurs when words are draw rather than written down (Paivio & Csapo 1973). Extensive research has been undertaken in recent years to explore and expand this hypothesis further and has reported significant memorial benefits in a number of combinations and effects where drawing words has shown superior recall over writing words (Wammes, Meade, & Fernandes, 2016; Wammes, Meade, & Fernandes, 2017; Fernandes, Wammes, & Meade, 2018). However, it is evidenced that although extensive and in depth these studies concentrated there focus on concrete words. This study has been designed to make preliminary tests to add to current understanding of the mnemonic benefits of drawing and explore if this hypothesis previously tested on only concrete words is also evident in the recall of abstract words and concepts. As drawing may be viewed as a skill in itself it was considered appropriate that before asking participants to undertake the study which required producing multiple drawings, we established their level of competency and  enjoyment of drawing along with their level of imagery skill. 
Whilst it is evident that a great deal of study has been undertaken on the phenomenon of concrete concepts comparatively fewer studies have been conducted on non-concrete concepts
Memory plays a vital role in everyday living; it is the ability of the mind to store information received and recall experiences lived. This information is derived from a multitude of sensory stimuli which must be encoded to discern meaning and then store it for later use (Atkinson & Shiffrin, 1968). Storage requires a series of complex processes, and the multi-store model presented  by A&S proposes information on encoding is held in firstly in our short term memory, where it is found to deteriorate and be lost after  a  short time (Peterson & Peterson, 1959), and also having  a restricted storage capacity(Miller). It is necessary therefore for the mind to be able to transfer essential and required information to the longer and infinite capacity of the LTM. This is achieved by a process of practice and rehearsal which inhibits the deterioration and subsequent loss of knowledge. 
In the current study drawing has been used as a strategy to enable the information received from the prepared words displayed to be encoded at a deeper level, through the elaboration  process (Craik & Lockhart, 1972), thus providing a means for its transference from the participants short term memory to their long term memory. It can be seen that the act of producing a drawing on the part of the participants, activates the elaboration process as they apply meaning and association to the displayed words during the creation of a drawing depicting the presented concept and extending the  retrieval time of the information.. 
The drawing phase in this study sought to produce a deeper level of processing enabling better memory and recall using the  Picture Superiority effect (Hockley, 2008).This hypothesis suggests the effect occurs  not only because pictures necessitate a deeper level of processing, but also as they as classified semantically quicker than words alone (Smith & Magee, 1980 as cited in Hockley,2008). This is believed to be due to the detail presented through a picture boosting its memorability (Hockley,2008; Ensor, Bancroft, & Hockley, 2019). It is reasonable therefore to suggest that in creating a picture the participants might produce a similar mnemonic benefit as tested by (Paivio & Csapo, 1973) and the greater the level of detail created might improve the memorable benefit. However, The amount of time required to process abstract words has been seen to be longer and requiring a deeper level of encoding (Paivio & Csapo, 1969).   Concrete concepts used in the study are familiar everyday concepts, the abstract words although not unfamiliar require time to encode (Paivio & Csapo, 1969). The original studies conducted to test the drawing theory (Paivio & Csapo, 1973) allowed only five seconds for the drawing phase, the present study allowed 20 seconds having considered this too limited a period to create any meaningful drawing, and in view also of the expanded range of concepts incorporated within the design. This may have produced a factor for consideration in the interpretation of the non-significant scoring in the recall results. 



Another tested theory as to why participants memory might be enhanced by the drawing phase of this study is that of  engagement and activity in the production of a drawing,  requiring a distinct interpretation of the presented concept which is stronger and more memorable than passive viewing (Mcleod et al). Furthermore, the unusual request of creating a drawing of a displayed word by the participants  may be considered as a doing strategy, which in itself creates a mnemonic effect by its very distinctiveness akin to the production effect put forward by Ozbuko and Mcleod (2010), whereby the drawing has added an extra layer to the encoding process resulting in a benefit to memory. Additionally, the hypothesis of Generation, put forward and tested by Rosner etal (2013) whereby the activity of generating a drawing is a further layer of the integral learning and encoding process. This motor movement involved incorporates not only our minds but also physical activity from our bodies and a form of enactment arises as the participants create their drawing of the presented concepts strengthening the memorial benefit (Cohen (1981) as cited in Madan and Singhal (2012)).To enable these proposed phenomena to naturally occur together, more time was allowed for the drawing stage of the study, in variance to the previous studies undertaken by Paivio and Csapo  in 1973.

 Recent studies conducted by Wammes, Jonker and Fernandes (2019) have proposed further contributors to the enhancement of memory testing the  pictorial benefits produced in the imagination of a picture to draw, motoric benefits arising from the action of creating a drawing with pencil and paper, and elaboration, in the production of a detailed image to be drawn. Nevertheless, it has been seen though all interacting with each other, the components differ in their level of influence, with the motoric emerging as the greater contributor to memorability in that study. Results from this study must consider however that participants pictorial ability or imagination to create the required drawing may be influenced by the individual’s level of imagery skills. Particularly so as half of the displayed concepts will represent a non-concrete concept with no stable or easily accessed image, requiring the participants  to explore deeper into their understanding of the word and the qualities of the concept such as its emotional context.
Interestingly, despite extensive research having established that incorporating drawing into the encoding of information utilizes all the three processes of pictorial, motoric, and elaboration, it was observed in a study by Wammes, Meade, and Fernandes (2018), that a significant benefit to memory was experienced by Participants even when they were not allowed enough time to complete their drawings. This Indicates an image is being produced in the mind and enhancing memory as the encoding of information begins even before the participant puts pencil to paper. Provisional examination of the drawing grids used by the participants in this study show some blocks on the drawing grid display little or no drawing content, no in depth measuring of this phenomenon was undertaken but this further topic for research may be beneficial to ascertain if this phenomenon encountered by Wammes et 2018  occurs whilst producing drawings of  concrete concepts, non-concrete concepts, or both.

 It might be supposed that having a higher level of imagery could be an advantage in creating a meaningful memory for abstract concepts. The motor skills of the participants need also to be considered as those scoring higher in the drawing and imagery questionnaire might display an advantage over those in the lower imagery category. Nevertheless, despite possible expectations this study reported no significant effect in the results between low and high imagery scoring participants in the recall test of either concrete or non-concrete concepts. For a possible explanation as to why the study results do not show significance it seems necessary to consider other contributing influences which may have introduced a balancing effect in the results. One possibility may be that the elaboration process engaged by the participants in the producing of a drawing of a non-concrete concept may be more likely to be governed by the meaning of the word to them as an individual. This might be less likely to be influenced by imagery, which although quite stable in the production of a concrete image may differ significantly for non-concrete concepts.

A key aspect of this study is the introduction of previously untested non-concrete or abstract concepts in the use of drawing as a process to enhance memory recall. In The studies of Paivio (1969) and Paivio (1971) the development of the dual coding theory presents the importance of imagery as a medium through which meaning is translated, converting verbal information into a visual form. Consequently, as concrete words contain sensory qualities independent from the verbal, they readily produce a clear image. Further studies to develop this theory have suggested also that the greater the degree of concreteness attributable to the concept the better the memorial effect that is produced (Walker & Hume 1999). Whilst it is proposed by Zhang, Han, & Bi (2013) that concrete concepts are established earlier in the mind, are less prone to misinterpretation and more easily remembered. Although no analysis was undertaken on errors occurring in the recall tests of this study, they occurred at too high a level to be ignored, with 30% of participants reporting incorrect words in the free recall test. Of significant interest is the distribution of the errors between the concrete and non-concrete words, as of the 20 words incorrectly reported only two were concrete words the remaining being all abstract words. It would appear this confirms the hypothesis of Zhang, Han, & Bi (2013) that concrete words are more easily remembered. It must also be noted that concrete words possess less semantic synonyms and associated words that abstract words. It must also be noted that previous studies have not included data on the drawing effect in the recall of abstract words.
a. [bookmark: _Hlk38203575]The lack of any significant difference in the drawing effect on the recall score of concrete and non-concrete or abstract words was contrary to previous studies which suggest concrete words due to their higher imagery properties and more easily recalled than abstract words which generally have lower imagery qualities, (Walker & Hulme, 1999; Kroll & Merves,1986; Paivio & Csapo, 1973; Paivio, 1969; Paivio Yuille & Madigan, 1968). However previous studies have not provided data on the drawing effect in the recall of abstract words.    



and further question as to why in this study results were not significant. 

Whilst it is evident that a great deal of study has been undertaken on the phenomenon of concrete concepts comparatively fewer studies have been conducted on non-concrete concepts. Studies undertaken By Crutch and Warrington in 2005 sought to redress the balance on information and examined further differences between concrete and abstract concepts. Their studies suggest abstract and concrete concepts have distinctly different structural representational frameworks. That whilst abstract concepts that are semantically associated interfere with one another, abstract words that are semantically synonymous produce less interference. They reported the opposite effect occurring in concrete concepts. Several errors occurring in the reporting of abstract words may be explained by this theory for instance the associated word courage was used in place of the correct word bravery. This demonstrates the how the level of abstractness versus concreteness allows far greater interpretation versus accuracy by individuals in the recall of abstract and concrete words.

We have seen that contrary to expectations drawn from the review of literature undertaken the main effects of this study have shown no significance difference between the number of concrete and non-concrete words recalled by participants. We have further tested and found no significance in the number of concrete and abstract words recalled between the high imagery and low imagery groups that may explain this. A further possible explanation for our results might be found in the words included in this study. Altarriba and Baur (2004) sought to test if emotional concepts differ from abstract words, firstly demonstrating that emotional words are better recalled than either concrete or abstract words in free recall tests. Also, that emotional words although being abstract concepts possessing low imagery value they are still better recalled because of their emotional valence. Whilst Kanske and Kotz (2007) established that concrete words are found to be processed faster and more accurately than abstract concepts, particularly when the abstract concept is neutral. However, when the abstract word contains an emotional content this displays an advantage over the neutral abstract word. More recent research is found in the studies on the differing levels of emotional processing of concrete and abstract words by Yao, Keitel, Bruce, Scott, O’Donnell & Sereno ( 2018) who propose that emotional words whether positive or negative are identified more easily and quicker that neutral words. Their Research suggests that emotional valance may be represented differently in concrete and abstract words. Tests undertaken by to measure interaction between negative positive and neutral emotion and abstractness and concreteness found a significant link between emotion and concreteness with faster recognition for positive or negative valenced words than neutral words. As no consideration was taken regarding the emotional valence of any of the words selected for inclusion in  this study this may offer a possible explanation for the non-significant results in the both the main effect and the effect and indicate a future avenue for investigation

[bookmark: _Hlk35796563]
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                                                           Information Sheet            
 

During this study you will be required to complete an imagery and drawing questionnaire. Further instructions on how to complete this will be provided at the beginning of the questionnaire.


You will then view 30 words displayed on the computer screen one at a time for 20 seconds, during which you are required to create a simple drawing or image of the word. Half of these words will represent a concrete noun and half an abstract concept.

After 20 seconds a warning bell will sound to warn you that the next word is to be displayed. At this point, you should stop drawing and look back at the computer screen to view the next word.
 
You will be provided with drawing paper and pencils

 
Following this you will be given a simple Sudoku puzzle to do, and then be asked to complete a memory test. 


All instructions will be presented on the computer screen.
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                                                    Study Consent Form.


I understand that this research study is being carried out by a 3rd year Psychology Student for their dissertation, and that taking part in this study will involve completing a drawing and imagery questionnaire, and creating a drawing of 30 words, half of which will represent a concrete noun and half an abstract concept. I will also be required to complete a simple Sudoku.

This study will take approximately 25 minutes to complete. 

I understand that participation in this study is voluntary and I am free to withdraw participation during or at the end of the study without giving a reason. I understand that once I leave the study, I will not be able to withdraw my data, as it will be anonymized. I am aware that if I have concerns about the study, I can discuss these concerns with the researcher at any time during or after the study. I understand that I will be provided with the contact details of the research supervisor at the end of the study, should I have any concerns.

I understand that the information provided by me will be held confidentially, with a code assigned in place of my name. These 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 researcher.

I, ___________________________________(NAME) consent to participate in the study conducted by Judith Guy, Academic Discipline of Psychology and Counselling,
University of Wales Trinity Saint David, Swansea under the supervision of Dr Kate Williams.


Participant Signature:________________________________________________

Date:________________

Name and signature of researcher taking consent 

Judith Guy
___________________________________________________________________
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In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the University’s insurance if ethical approval has not been obtained prior to commencement.

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing within normal educational requirements, and literary or artistic criticism.

Please read the notes for guidance before completing ALL sections of the form.

This form must be completed and approved prior to undertaking any research activity. Please see Checklist for details of process for different categories of application.  

Delete the Guidance Notes at the end of the form BEFORE submitting your application


SECTION A: About You (Principal Researcher)
	Full Name:
	  Judith Ann Guy

	Tick all boxes which apply:

	Member of staff:
	☐
	Honorary research fellow:
	☐

	Undergraduate Student
	☒	Taught Postgraduate Student
	☐	Postgraduate Research Student
	☐


	Faculty/School/Centre:
	
Academic discipline of Psychology and Counselling

	Campus:
	
SA1 Campus: Swansea

	E-mail address:
	
1704700@student.uwtsd.ac.uk

	Contact Telephone Number:
	
01792 482084

	For students:

	Student Number:
	1704700

	Programme of Study:
	BA Psychology & Counselling

	Director of Studies/Supervisor:
	Dr Kate Williams





SECTION B: Approval for Research Activity
	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	☒	NO
	☐
	
	Date

	If Yes, please indicate source of approval (and date where known): Approval in principle must be obtained from the relevant source prior to seeking ethical approval
	Research Degrees Committee
	☐	

	
	Faculty Research Committee
	☐	

	
	Supervisor Dr Kate Williams

	☒	22/10/2019



SECTION C:  Internal and External Ethical Guidance Materials
	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines.

	UWTSD Research Ethics & Integrity Code of Practice
	☒
	UWTSD Research Data Management Policy
	☒

	BPS Code of Ethics & Conduct
	☒

	BPS Code of Human Research Ethics
	☒



SECTION D: External Collaborative Research Activity
	Does the research activity involve collaborators outside of the University?
	YES
	☐
	NO
	☒

	
If Yes, please provide the name of the external organisation and name and contact details for the main contact person and confirmation this person has consented to their personal data being shared.as part of this collaboration.

	Institution
	


	Contact person name
	


	Contact person e-mail address

	

	Has this individual consented to sharing their details on this form?
	YES
	☐
	NO
	☐

	Are you in receipt of a KESS scholarship?
	YES
	☐
	NO
	☐

	Is your research externally funded
	YES
	☐
	NO
	☐

	Are you specifically employed to undertake this research in either a paid or voluntary capacity?
	Voluntary
	YES
	☐
	NO
	☐

	
	Employed
	YES
	☐
	NO
	☐

	Is the research being undertaken within an existing UWTSD Athrofa Professional Learning Partnership (APLP)
	If YES then the permission question below does not need to be answered.
	YES
	☐
	NO
	☐

	Permission to undertake the research has been provided by the partner organisation
	(If YES attach copy)
If NO the application cannot continue
	YES
	☐
	NO
	☐




Where research activity is carried out in collaboration with an external organisation
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☐

	
If Yes, please attach a copy of any final approval (or interim approval) from the organisation




SECTION E: Details of Research Activity
	Indicative title:
	
Does the drawing effect produce memory benefits in the production of both concrete and non- concrete concepts?


	Proposed start date:
	November 2019
	Proposed end date:
	July 2020

	Introduction to the Research (maximum 300 words)
Ensure that you write for a Non-Specialist Audience when outlining your response to the three points below:
1. Purpose of Research Activity
1. Proposed Research Question
1. Aims of Research Activity
1. Objectives of Research Activity
Demonstrate, briefly, how Existing Research has informed the proposed activity and explain
1. What the research activity will add to the body of knowledge 
1. How it addresses an area of importance. 


	Purpose of Research Activity

This is an ethical application for a dissertation research study towards a BA qualification in Psychology and Counselling. The study aims to gather new data that will allow the researcher to investigate the research question.
It has been established through studies undertaken in the late 1960s and 1970s that pictures are easier remember than words (Paivio, Roger, & Smythe, 1968, Paivio & Csapo, 1971). This idea has been further explored in recent years and a great deal more study has been undertaken to test the mnemonic effect of drawing a concept oneself and comparing this to recall results obtained from writing the appropriate word down. Over many studies and in a variety of test conditions, free recall tests illustrate that the drawing effect was seen to be considerable and reliable. 
A further variation on the drawing effect was found when Wammes, Meade, and Fernandes (2017) found this phenomenon occurred not only with the recall of familiar subject matter but also interestingly with fictitious subject matter. It was suggested that creating a drawing during the encoding period stimulates the three elaboration, pictorial and motor codes of visual production, all component parts of the drawing process, 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 tests 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 hadn’t 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.
The purpose of this study is to explore and expand the existing studies undertaken to include not only concrete concepts but to incorporate an equal number of non- concrete concepts or abstract words. The study will look to examine whether the results show similar levels of recall in the free recall tests across both concrete and nonconcrete concepts.

	Research Question 

Drawing a concrete concept has been found to be an efficient method of enhancing memory accuracy for concrete words when tested in a free recall situation. If this principle is then applied to the drawing of abstract concepts or words would a similar benefit be evident, and to what degree?  

  

	Aims of Research Activity

The study will collect data from participants to confirm tested and accepted hypotheses and develop this further by encompassing a range of different concepts hitherto not tested.



	Objectives of Research Activity
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. On the other hand, abstract words or non-concrete concepts do not have an obvious point of reference and consequently do not easily produce an image, are more difficult to understand, and may well be different for each of us, and as a result take longer to process (Connell & Lynott, 2012; Schwanenflugel & Akin, 1994; Paivio, 1969). It has also been found that we recall concrete words more easily than abstract words (Walker & Hulme, 1999) and there are differing explanations that try to explain this. Paivio (1986) suggests the dual coding theory, whereby we have two separate systems, one of images and a verbal system, which can operate independently or together. 
Currently unknown considerations may arise in the conduct of a research project that incorporates both concrete and non-concrete concepts. Will the nature of the non-concrete words evoke a more emotional level of response in their encoding process that will increase the memorial benefit? Will the very abstractness of the word necessitate a deeper level of thought and creativity to make a drawing, producing a more memorable result? Will the concrete words conversely produce images more readily as to make the drawing process quicker and thus less memorable? 
Therefore, the objectives of the study are to capture data, which will offer a new perspective on the drawing effect on our memory. This information may then provide additional evidence towards creating a better strategy to aid students with their learning. 


	Proposed methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed.

	Please provide brief details of the anticipated design (e.g., between, within, mixed, regression, focus groups, interviews, experimental, questionnaires) and main procedure for your study (it should be clear from this how you are actually planning to carry out your study, and what will be happening to your participants). 
A within subjects experimental study will be conducted to include one Independent Variable of concept type. This will have two levels: concrete or non-concrete/abstract words. 
The Dependable variable is memory accuracy, this being determined by the total number of correct words recalled by the participant.
Two lists of 15 concrete (Snodgrass & Vanderwart,1980) and 15 non-concrete words (Paivio,Yuille & Madigan, 1968) will be prepared.  
Instructions on how the study is to be conducted will be provided as a handout to participants before the study commences, along with a consent form they will be asked to sign before the study commences. The consent form will inform the participant they may stop or withdraw from the study at any point whilst it is being undertaken or ask for their information to be removed when the study ends. Instructions will also be displayed on the computer screen.
As the participants level of competency in drawing and imagery may affect the results produced it is proposed that at this point, they will also be asked to complete 10 questions from The Plymouth Sensory Imagery Questionnaire (Altarriba & Bauer, 2004) and three questions regarding their history and competency in drawing.
The participating students will each be asked to view all 30 words from the two prepared lists, these will be displayed randomly and one at a time on the computer screen. Fifteen of the words will represent concrete concepts and 15 will be non-concrete or abstract concepts. The students will be prompted by the instructions on the screen to create a drawing on the drawing paper provided, which represents or depicts the word displayed on screen. After a lapse of 20 seconds a warning bell will sound to inform the participant that the next word is about to be displayed. 
On completion of this element of the study, participants will be given a distractor task in the form of a Sudoku number puzzle which they will work on for two minutes.
 In the final stage of the study the participant will be asked to recall and list as many of the original 30 words they had seen and drawn from the first stage of the study and be given three minutes to complete this task.
 Before leaving, each participant will be given a debrief form explaining the research hypotheses that previous research established drawing concrete concepts aids memory and learning. Therefore, drawing non-concrete or abstract concepts may also be better recalled through the drawing process. 
Finally, the students will be thanked for their time and participation and reminding them if they wish to have their data excluded from the study they must do so at this point. 





	Location of research activity
Identify all locations where research activity will take place.

	
Psychology laboratories, UWTSD SA1 Campus, Swansea.


	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural and/or legal sensitivities or vulnerabilities of participants.

	




	Use of documentation not in the public domain: Are any documents NOT publicly available?   

	NO
	☒

	
	YES
	☐

	If Yes, please provide details here of how you will gain access to specific documentation that is not in the public domain and that this is in accordance with prevailing data protection law of the country in question and England and Wales.



(this box should expand as you type)



SECTION F: Scope of Research Activity
	Will the research activity include:
	
YES
	
NO

	Use of a questionnaire or similar research instrument?
	☒
	☐

	Use of interviews?
	☐
	☒

	Use of diaries?
	☐
	☒

	Participant observation with their knowledge?
	☐
	☒

	Participant observation without their knowledge?
	☐
	☒

	Use of video or audio recording?
	☐
	☒

	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	Investigation of participants involved in illegal activities?
	☐
	☒

	Use of procedures that involve deception?
	☐
	☒

	Administration of any substance, agent or placebo?
	☐
	☒

	Working with live vertebrate animals?
	☐
	☒

	Other primary data collection methods, please explain in this box
For example, ‘focus groups’. Please indicate the type of data collection method(s) in this box and tick the accompany box.
	☒
	☐

	Details of any other primary data collection method:

Total memory score from the test phase where participants must recall as many words from the study phase as they can


	
	


If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 



SECTION G: Intended Participants
	Who are the intended participants:
	
YES
	
NO

	Students or staff at the University?
	☒
	☐

	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	Vulnerable adults?
	☐
	☒

	Children and Young People under the age of 8? (Consent from Parent, Carer or Guardian will be required)
	☐
	☒

	Prisoners?
	☐
	☒

	Young offenders?
	☐
	☒

	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	People engaged in illegal activities?
	☐
	☒

	Others (please identify specifically any group who may be unable to give consent) please indicate here and tick the appropriate box.

	☐
	☒

	Other – please indicate here:



	
	



	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	How many participants are expected?

	
Sixty



	Who will the participants be?

	
Level four and five psychology students from UWTSD Swansea Campus, who must have normal or corrected to normal eyesight.
Participants who have any impairment or injury which would prevent them from drawing would not be suitable for this study.


(this box should expand as you type)

	How will you identify the participants?
	
Participants will be recruited via EMS and receive credits towards their own qualification.


(this box should expand as you type)



	
nformation for participants:
	
YES
	NO
	
N/A

	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	Will you obtain written consent for participation?
	☒
	☐
	☐

	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☒

	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☒
	☐
	☐

	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	If NO to any of above questions, please give an explanation 

	


(this box should expand as you type)



	Information for participants:
	
YES
	NO
	
N/A

	Will participants be paid?
	☐
	☒
	☐

	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	If YES to any question, please provide full details 

	






SECTION H: Anticipated Risks
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	Full risk assessment completed and appended? 

	Yes 
	☐

	
	No
	☒

	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	Risk to Participant:

A possible risk is the safe keeping and transfer of the participants data, along with maintaining confidentiality.





Although minimal it is possible that some emotive non-concrete concepts may influence or affect the participants on an emotional level.
	How will you mitigate the Risk to Participant?

Care will be taken to ensure collected data is transferred and stored securely. It will remain confidential, and no data will be linked to participants names. The BPS, UWTSD guidelines and The Data protection Act will be adhered to mitigate any possible risks to the university. 

As it was thought some emotive concepts may influence or affect the participants on an emotional level, care has been taken to ensure that highly emotive concrete and non-concrete words were not been included in the study. However. participants will be warned if they feel drawing a certain word (particularly the non-concrete words), they have the right to withdraw without penalty.
The study advertisement in EMS will also need to specify that study involves a drawing element, so participants who may have issues with using their hands to draw are aware before signing up for the study. 
Participants will be informed during the debrief that if they have been affected in any way by the study, they can be referred to the dissertation supervisor who will contact them appropriately. 


	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
N/A


	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	Risk to Investigator:

Minimal or no risk is envisaged, however investigator will be in a one-to-one environment with the participants.



A possible risk of accusation to the investigator may arise if the participant should become distressed or feel that the research activity has caused them any discomfort.



	How will you mitigate the Risk to Investigator:

With support and advice from the study supervisor. To avoid being in a position of isolation with a participant data collection will take place between the hours of nine to five on Monday to Friday during term time.

To safeguard against this situation the researcher will abide by all BPS and UWTSD research guidelines.


	University/institutional risks
For example: adverse publicity, financial loss, data protection

	Risk to University:

Minimal or no risk is envisaged – however if guidelines were not followed this could result in adverse publicity, financial loss, or breach of data protection.



	How will you mitigate the Risk to University:

To ensure this does not happen the researcher will abide by all BPS and UWTSD research guidelines., and The Data Protection Act.

Collected data will be kept secure and confidential and will not be linked to participant names.

Informed consent will be gained, participants will be debriefed, and they will be offered the right to withdraw from the study without penalty.





	Disclosure and Barring Service

	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	YES

	NO

	N/A


	Does your research require you to hold a current DBS Certificate?
	☐
	☐
	☒









SECTION I: Feedback, Consent and Confidentiality
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
At the end of the study the participant will be provided with a written debrief sheet which will provide information regarding the purpose of the study. No individual feedback will be given. If a participant withdraws before getting to the end of the study, they will be provided with the debrief at that point.
At the end of the study participants will be given the opportunity to ask any questions and informed that if they wish to withdraw their data they must do so before leaving the lab, as data will not be traced back to them.


	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
Prior to the commencement of the study participants will be given an information sheet detailing the nature of the study, what they will be required to do, and the aims and objectives of the project. Participants have the choice to opt out of the study at this or any other point whilst the study is being conducted. Participant will then be asked to read and then sign a consent form. 



	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
The data collected by the study will be anonymised by the allocation of a study number at the outset. Data will be kept confidential. Collected data that is electronic will be stored on a PC/laptop    with password protection available only to the researcher. 
Consent forms will be kept securely and separate to all data.
Paper copies of the drawings will be stored until the end of the study.
Questionnaires will be anonymised and stored separate from the consent forms.
The codes on the questionnaires will be used to link with the recall of words sheets.





SECTION J: Data Protection and Storage
In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person.
	
	
☐

	If YES, provide a description of the data and explain why this data needs to be collected:

	
The named consent  forms will be kept separate from the forms providing age and gender details.

(this box should expand as you type)

	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	
☐
	


	If YES, provide a description of the special category data and explain why this data needs to be collected:

	


(this box should expand as you type)


	
Will the research activity involve storing personal data and/or special category data on one of the following:
	YES
	NO

	Manual files (i.e. in paper form)?
	☒
	☐

	University computers?
	☐
	☒

	Private company computers?
	☐
	☒

	Home or other personal computers?
	☐
	☒

	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☐
	☒

	“Cloud” storage or websites?
	☐
	☒

	Other – specify:

	☐
	☒

	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of password protection, encryption, anonymisation and pseudonymisation:

	
An allocated code will be used instead of names to link the questionnaires with the recall data.
The recall of words forms, questionnaires, gender and age forms, will be kept separate from the consent forms and all will be stored securely with the researcher until a point at which they can be submitted to the SA1 laboratory storage facility. The anonymous questionnaire and word recall data will be uploaded to the researchers PC, which will be password protected.

(this box should expand as you type)

	All Data Storage

	Will the research activity involve any of the following activities:
	YES
	NO

	Electronic transfer of data in any form?
	☐
	☒

	Sharing of data with others at the University?
	☐
	☒

	Sharing of data with other organisations?
	☐
	☒

	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	Publication of data that might allow identification of individuals?
	☐
	☒

	Use of data management system?
	☐
	☒

	Data archiving?
	☐
	☒

	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and DPA (and/or any international equivalent):

	
 



	List all who will have access to the data generated by the research activity:

	
Judith Guy
Dr. Kate Williams

(this box should expand as you type)

	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
Judith Guy
Dr. Kate Williams

(this box should expand as you type)

	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
An allocated code will be used instead of names to link the questionnaires with the recall data.
The recall of words forms, questionnaires, gender and age forms, will be kept separate from the consent forms and will be stored securely with the researcher until a point at which they can be submitted to the SA1 laboratory storage facility. Any data transferred to a PC will be password protected.

(this box should expand as you type)

	Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 

	

 N/A


	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)

	YES
	☒

	
	NO
	☐

	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	YES
	☒

	
	NO
	☐




SECTION K: Declaration
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice

	Signature of applicant:
	Judith Guy
	Date:  27/10/2019




For STUDENT Submissions:
	Director of Studies/Supervisor:
	Dr Kate Williams

	Date: 28/10/2019

	Signature:
	[image: ]

	



For STAFF Submissions:
	Head of School/Assistant Dean:
	
	Date:

	Signature:
	

	



Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☐
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☐
	I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)  ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT

	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☒
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Head of School.

	☒

	I have deleted the guidance notes before submitting the PG2 for consideration



	
RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.
You will be informed of the outcome of your claim by email; therefore it is important that you check your University and personal email accounts regularly.



STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit  this form (and receive the outcome) via systems explained to you by the supervisor/module leader.

This form is available electronically from the Academic Office web pages: http://www.uwtsd.ac.uk/academic-office/













Application Process

All staff research projects and all research students must submit the Ethical Approval Form to the University Ethics Committee via the Academic Office (pgresearch@uwtsd.ac.uk).   Staff research directly in relation to personal study for taught undergraduate or Masters programmes should be submitted via the Faculty procedures explained below.

Taught masters and taught undergraduate research Ethical Approval Forms are considered within Faculties.  Faculties will provide details of the specific processes for this.  Where the Ethical issues within any single ethical application are of particular concern the Faculty will refer these to the University Ethics Committee.   Any student activity that involves the collection of primary data needs to undergo Ethical approval, this includes assignment work as well as dissertations.   








Appendix E – Instruction sheet
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                                                             Instruction Sheet.

These instructions will also be displayed on the computer screen before your                                                         
                                                            study commences. 

You will shortly view 30 words displayed one at a time on the computer screen in front of you.

Each word will remain on the screen for 20 seconds during which time you are required to create a simple drawing or image, that best represents the word to you. Drawing paper and pencils are provided.

After 20 seconds have elapsed a warning bell will sound so you will know the word is about to change

When you are ready to begin press the enter key to start.










 Appendix F – Imagery and drawing ability Questionnaire compiled from :                                                                                  
                              The Plymouth Sensory Imagery Questionnaire (Andrade, May, Deeprose, 
                         Baugh & Ganis 2013).         
                         


Imagery and Drawing Ability Questionnaire.

Try to form an image for the words or phrases below and score the image on the following scale:

1. for no image at all and up to   10   if the image is clear and lifelike.

                                                  
                                                         0           1          2        3         4         5         6         7          8        9         10
	A friend you know well
	
	
	
	
	
	
	
	
	
	
	

	A cat up a tree
	 nnn  
	nnn
	nnn
	nnn
	nnn
	nnn
	nnn
	nnn
	nnn
	nnn
	nnn

	A Sunset
	
	
	
	
	
	
	
	
	
	
	

	The front door of your house
	
	
	
	
	
	
	
	
	
	
	

	A bonfire
	
	
	
	
	
	
	
	
	
	
	

	Feeling excited
	
	
	
	
	
	
	
	
	
	
	

	Being relieved
	
	
	
	
	
	
	
	
	
	
	

	Feeling furious
	
	
	
	
	
	
	
	
	
	
	

	Being in love
	
	
	
	
	
	
	
	
	
	
	

	Being scared
	
	
	
	
	
	
	
	
	
	
	





Please answer the following three questions by scoring on the following scale.

1.  0      for not a lot   and up to   10   for very much so 
2.  0      for poor          and up to   10   for very good
3.  0      never              and up to   10    for all the time 
                                       
                                              
                                                                         0          1        2          3         4         5         6         7         8         9        10
	1.How much do you enjoy drawing?
	nnn
	nnn
	nnn
	nnn
	nnn
	nnn
	nnn
	nnn
	nnn
	nnn
	nnn

	2. Please rate your drawing     competency
	
	
	
	
	
	
	
	
	
	
	

	3.How often do you draw in a week?
	
	
	
	
	
	
	
	
	
	
	





                                      


Appendix G – List of Concrete and Non-Concrete words used in study


CONCRETE WORDS

1. CLOCK
1. LAMP
1. SKIRT
1. DOOR
1. OWL
1. BICYCLE
1. BUTTERFLY
1. TELEVISION
1. EYE
1. HAT
1. WINDOW
1. HARP
1. CARROT
1. DOG
1. SPOON

NON-CONCRETE / ABSTRACT WORDS

1. FUN
1. TRUTH
1. HAPPINESS
1. BOREDOM
1. SICKNESS
1. BRAVERY
1. ANGER
1. VANITY
1. SADNESS
1. CONFIDENCE
1. JUSTICE
1. DEMOCRACY
1. STRENGTH
1. HOPE
1. SHAME







Appendix H - Sudoku puzzle





                                                                  Sudoku Puzzle.[image: See the source image]







Appendix  I -  Study Debrief sheet

[image: ]                                              [image: ]

   

                                        Study Debrief Sheet  
 
Does the drawing effect produce memory benefits in the production of both concrete 
                          and non-concrete concepts? 
 
 
Thank you for taking part in this study.   
  
The aim of this study was to explore and develop the established hypothesis that drawing improves our memory for information received. We specifically wanted to find out whether drawing a concrete concept or non-concrete concept i.e. an abstract word, produces the same effect on memory, or whether one displays more or less of an effect than the other.

The sudoku was used as a distractor task between the study phases. You were also required to complete an imagery and drawing ability questionnaire to establish whether this influenced the type of drawings created for each of the words, but in particular for the abstract concepts. 
 
 
If you wish to withdraw your data from the study, you must tell the researcher now.  After this point, all of your data will be anonymised, and we will not be able to trace it back to you. 
 
 
If taking part in this study has raised any questions, please speak to the researcher Judith Guy on 1704700@student.uwtsd.aac.uk or contact the academic supervisor Dr Kate Williams on kate.williams@uwtsd.ac.uk 
  
 
Thank you once again for taking time to participate in this study. 
 
   
Judith Guy 
 BA Honours Psychology and Counselling Studies 

University of Wales Trinity Saint David Swansea

Appendix J  - SPSS Output




Mean Totals of Words recalled 

High Imagery 	
Concrete words	Abstract words	7	7.9	Low Imagery 	
Concrete words	Abstract words	7.7	7.9	Column1	
Concrete words	Abstract words	
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