Results.

This study was undertaken with 40 participants, who were all students at UWTSD Swansea campus, aged between 19 years and 57 years, with a mean age of 30.13 and a standard deviation of 11.63. The demographic questions showed the gender split of the participants as 14 male, 25 female, and 1 non-binary.  The Information gathered from the participants completion of an imagery questionnaire was obtained by using scores on a Likert scale, range from zero to 10. Totals scores collected show 40 as the minimum scored with 114 being the highest, with a mean score of 86.45. The participants were then grouped into two categories with those scoring below 86.45 as having low imagery ability and those scoring above 86.45 as having high imagery ability.  
        The words collected from each participant’s free recall test were then counted and split into two totals. Firstly, the number of concrete words recalled, and secondly the 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 number of concrete words recalled and non- concrete or abstract words. Concrete words recalled scored a mean of 7.33 (N40) standard deviation was 1.90. Non-concrete words recalled scored a mean of 7.63 (N40) with a standard deviation of 1.63. The paired t-test result suggests difference in the number of concrete to non-concrete words recalled was not statistically significant as (t = .787, df = 39, p > .05) p = .436   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. 
[bookmark: _GoBack]         It was noted that 18 of the 40 participants (45%) reported incorrect words in the free recall test. they had not seen or been asked to draw during 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 31 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 our study these were scored as being correct and were counted as such in our results.
 the high level of error in the abstract words may be attributable to a greater degree of imagery required to produce a drawing. Closer examination of the incorrectly reported words showed that, although some of these incorrect words had no relation to the study materials, other incorrect words recalled bore a close resemblance in meaning to the word that had been drawn. For example, the word illness was recalled by a participant, whereas the correct word in the study was sickness. Another example was the word bravery in the study being recalled on more than one occasion as courage. However, for the purposes of this study these words were not counted as correct recalls. 
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.

The amount of time required to process abstract words has been seen to be longer and requiring a deeper level of encoding for abstract words over concrete (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). Contrary to other studies, which allowed a short encoding time the present study allowed 20 seconds and incorporated an additional level of processing due to the drawing phase; this may have produced a more equal score in the recall results. 
 A further possible explanation for our results might be sought in the studies and research papers on the differing levels of emotional processing of concrete and abstract words (Yao, Keitel, Bruce, Scott, O’Donnell & Sereno 2018).The  abstract concepts contain greater emotional context, and this theory will be discussed in greater depth later in this report.  
Possibly more statistics will be available should a 2x2 anova be conducted on the results obtained from the level of imagery questionnaire which places the participants in a high or low imagery category.


