Chapter 4: Discussion
The primary objective of this study was to investigate if an individual's recall for feedback is impacted by variations between feedback that is oriented towards the past or future. This was explored using the Item Analysis of Subjects’ Free Recall Responses (Nash et al., 2018). Another aim of this study was to discover if individuals would recall more evaluative feedback comments compared to those who only viewed directive.
According to the study's findings overall, individuals did not favour recalling either evaluative or directive feedback. Contradicting with the hypothesis, neither feedback variation was shown to be more effective when it came to recalling this information. On further analysis of the data, it was found that there was a significant difference for the evaluative group when recalling the new feedback statements added in. There was no significant difference when conducting an independent samples t-test on the correct recall between old and new statements for the directive group.
The finding of this study opposes to the general belief that evaluative feedback is recalled better than directive (Nash et al., 2018), but supports the idea that feedback should be both critical and helpful. This relates to the effect it has on student’s self-efficacy beliefs as those who had a fixed mindset in previous studies admitted to acting defensively when receiving criticism compared to those with a malleable mindset (Forsythe & Johnson, 2016). When more directive comments are added into feedback to balance out the criticism it plays a crucial role in changing the student’s self-efficacy views which shapes the way they interact with feedback (Pajares & Valiante, 2006). 

The significant difference found when looking at the evaluative group recalling more newer comments could be used to oppose the idea of an evaluative recall bias (Nash et al., 2018). When recalling information participants scored higher with the new comments that did not follow the same wording as the old feedback provided. This rejects the idea that individuals fail to search their memories for future-oriented information and links into schema-driven retrieval process which states that people tend to actively remember certain information regarding their prior performance. If feedback is frequently represented as evaluative in individual’s mental schemas, this might also explain why participants typically display an evaluative retrieval style when recalling feedback (Gregory et al., 2019). However, these findings reject this notion as it could be argued participants did the opposite by finding that the evaluative style of writing was the feedback they ignored.
This study does support the idea that individuals could have the tendency to appeal more towards feedback that is based on areas of development rather than criticism (Winstone, Nash, Rowntree, et al., 2016). This could be represented through participants making the newer feedback comments into more readily available memory representations to help them progress in the future (Goschke & Kühl, 1993) linking into the idea that this positive feedback aimed to focus on your strengths and uplift your spirit are more effective for a student’s progress (Hirsch, 2017).
When reflecting on the overall methodological approach, the study was effective as clear results were obtained easily and efficiently. This study was conducted in a lab which meant external factors were controlled and minimised, allowing the participant to focus. There were no issues with the SuperLab program, resulting in a smooth running of the study, keeping within the time specified.

In addition to these positive aspects, there were limitations to this study which involved the wording of instructions displayed before each task. Once the study had begun, the participant was left unsupervised inside the lab until they signalled to the researcher that they had finished. Upon collecting the piece of paper provided for the distraction task it was found that some participants had noted a few key words or some of the feedback comments. This then questions whether they would have remembered certain feedback comments more than others if they did not have these notes. If this study was to be replicated, future researchers should ensure clearer and more precise wording of instructions to clarify that the piece of paper is to only be used for the second task or when instructed to on screen. 
The above limitation links in with another issue which was found with the keys used on the last task as participants had to press “A” or “L” or wait for the minute countdown for the screen to automatically move onto the next feedback comment. However, it was found that if the caps lock was on, then the screen would not change after a key was pressed, as it was only programmed to recognise lower case letters. This resulted in the participant staying longer than expected and they ended up writing their answers down on the paper as they thought the study was not recording their answer. If this study was to be replicated, then programming so both uppercase and lowercase letters are recognised would be very beneficial, so the study goes as planned and data is recorded easily.
Another potential drawback of this study might be the presence of external factors that could have affected the finding. Although this was conducted in a lab, meaning majority of factors were controlled, the environment was not always constant. Two examples would be the airflow as the temperature of the lab differed each day, and some participants came in with a strong smell of perfume which lingered. Due to this being a memory test, it is important for future research to consider these small factors that could affect an individual’s performance and minimise this risk by providing a fan to ensure a comfortable environment.
An evident constraint of the current study is its artificial nature. The mock assignment they read would have been familiar to them as it is the software that the university provides feedback on making it feel more natural to them. The participants were informed that this was not their work to minimise any potential discomfort they may feel. However, as the participants knew it was not their work it questions whether they reacted in the usual way they would as if they were receiving this criticism on their own work.
Future research should also aim to recruit more participants as only twenty-two were collected which meant approximately only ten participants per type of feedback. The twenty-two participants consisted of nineteen females and three males, resulting in the influence of gender-bias. By increasing the number of participants, it allows for more opportunities with the data such as generalisability or a more in-depth analysis looking if age, gender, or level of study effected an individual’s memory on the type of feedback they read. The participants were non-representative as the sample consisted of students studying psychology or a psychology related degree which could imply that some could have guessed the aim. They were all from the same university which may work under different proformas to other schools and the feedback provided as well as the way they interpret it will be a lot different to those in college or younger. As this was advertised on EMS, which is only available to students studying this course, it resulted in a self-selection bias as only these students could participate and may have resulted in those who are more confident in memory tests signing up rather than a variety making it hard to generalise to the public. 
Along with its limitations, this study has also presented implications when applied to the education setting and the way in which feedback systems within schools can easily impact the way a student interprets different types of feedback. The findings implicate that the slightest variation in phrasing could alter its overall purpose to the individual receiving it, as those who received evaluative feedback comments were able to recognise the new feedback better. This suggests that students who are familiar to receiving more critical feedback (evaluative) can sense that change in wording when it comes to improving their work. This could be applied to the evaluative recall bias where individuals find it hard to recall this type of feedback meaning schools need to train teachers and implement more strategic methods when providing students with feedback by considering that there needs to be a balance between criticism and praise for a high degree of improvement.
By implementing more effective training to teachers it allows other implications such as the relationship and similar causation role emotions play into when there is not this standardised feedback provided. When a student becomes accustomed to receiving more of directive-based feedback it elicits a positive feeling as it focuses more on future improvements rather than point out the negatives in that piece of work. Applying the findings of this study could coincide with other findings that different types of feedback evoke different emotions causing this to effect what the individual remembers for next time (Lipnevich et al., 2021). As evaluative feedback is harsh criticism it could suggest why individuals were able to identify newer comments better, as the change in tone may have caused them to feel appraisal which is taken into consideration more due to its uplifting nature resulting in a more favourable perception of themselves (Winstone, Nash, Rowntree, et al., 2016b). From this, future research needs a better understanding of the role emotion plays when retrieving useful information for self-improvement. Future studies could explore this relationship by looking at emotions felt by participants pre and post study when reading evaluative and directive feedback on their own work versus another students. This could be compared to see why a sudden change in mood or self-efficacy beliefs decrease.
This study has also opened pathways for the education system to realise why they may not be seeing their expectations met when it comes to overall scores. Without new methods being implemented both students and teachers will struggle with communication and progress will not exceed expectations. Although students agree that written feedback is more beneficial than just a score, they are not actively engaging with it due to the wording or understanding. More longitudinal studies need to be conducted to test all these individual differences that could improve or decrease an individual’s motivation to keep in mind the feedback received. 
In conclusion, this study has brought about valuable insights as to how education systems need new effective systems in place to ensure that individuals are receiving the correct help they need to progress their learning. This study has shown that new feedback systems need to account for individual differences to provide the best care to students as generalising results from previous studies that state one type of feedback is the most effective for everyone will not be beneficial or work. In many cases just providing one type of feedback will not result in a lot of progress as withdrawal from reading criticism may occur or constant praise telling the individuals not to set goals for themselves. Empirical evidence indicates it is essential for educators to promote and maintain their students' learning self-efficacy through instructional approaches include goal setting, performance feedback, and self-evaluations of progress can help achieve this for a higher chance at the student progressing (Schunk, 2003). With results showing that both evaluative and directive feedback being beneficial as each other, teachers need to ensure there is this balance, so the student understands the error, but then has the knowledge to use this as motivation to exceed their scores they achieved prior. Communication with the student about the feedback received will be vital to make sure that the tone of the statement is perceived correctly and so the student has a healthier experience when receiving criticism resulting in them taking the advice on board ready to implement into future work. To further our knowledge around this subject more data and variables need to be measured to increase ecological validity and the individual factors that can influence the recall of different emotion. Future research needs to conduct more longitudinal studies with a more diverse and larger sample to see whether the different type of feedback influences the student’s performance or their learning. It is applicable to education systems as it could help to explore the problem of students avoiding feedback and understanding the reasons behind it. More research needs to explore different learning models, and how effective they are when exploring the progress a student makes through using this technique, for example goal setting.
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Table S3. item Analysis of Subjects’ Free Recall Responses in Experiments 1~4
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detail
Tou sometimes neglected to follow arguments 37.8%  Make sure you follow arguments through without 253%
through and nstead left them wnexplained (65/172) _leaving them unexplained (42/166)
You didn't always demonstrate a sophisticated 108%  You should aim to demonstrate a more sophisticated 3.5%
awareness of the issues vou covered. (18/166) _ awareness of the issues you cover (6/172)
You were not ften especially specific about the 7.8%  This can be improved by being more speciic about the 41%
ractical implications of the issues you discussed (13/166) _ practical implications of the issues you discuss @an7)
Your arguments lacked some originality in places 30.8%  There is room for your arguments to demonstrate 18.1%
(53/172)  more originality in places (30/166)
Tou did not always 17y to provoke your reader's 37.8%  You could ry to provoke your readers thinking more, 20.5%
thinking, and focused instead on arguments that they  (65/172) by focusing on arguments that they would find (34/166)
would expect wnexpected
Your responses were not always presented in 30.1%  Your responses should be presented in a more 26.7%
scientifc syle (50/166) _consistently scientific syle (461172)
On accasion your arguments sounded somewhat 542%  Wherever possible try to make sure that your 35.5%
versonal rather than objective (90/166) _arguments sound objective rather than personal (61/172)
You did not abways use evidence to support your 413%  You need to make stronger use of evidence to support 38.0%
arguments (TU172) _ your arguments (63/166)
Your work suggested that you did not look back over  16.3%  You could do this by looking back over your work and 6.0%
it 1o check that you had backed up all of your (28/172)  checking that you have backed up all of your (101166)
assertions assertions
Idid not find all of your arguments wholly persuasive  23.5%  You might take additional efforts to ensure that all of 52%
(39/166) _ vour arguments are wholly persuasive. (9/172)





