Chapter 3 – Results

The following chapter will discuss the results of the RIF paradigm on Welsh language learning. The study was conducted using two versions, English Language and Welsh Language. Once the data had been collected it was then transferred onto an excel spreadsheet, the words recalled by each participant were put into the correct category, RP+, RP- and NRP items. There was a total of 32 words which could possibly be recalled, within this, there were a possible eight RP+ words, eight RP- negative words and 16 NRP words. As there was an unequal number of words for the categories, the totals were transferred into percentages. 
The means and standard deviations were calculated for each version of the study, which is shown in Table 1 below. 
Table 1 
Mean differences and standard deviations of the percentage of words recalled, RP+, RP- and NRP items for both the English and Welsh study.
	Language                
	Words Recalled    
Mean            SD
	RP+
Mean        SD
	RP-
Mean        SD
	NRP
Mean            SD

	English
	14.01           6.69
	76.97      25.09
	29.61      25.42
	33.22            29.83

	Welsh
	9.58             4.35
	54.61      18.26
	24.34      19.31
	22.95            24.52



Table 1 shows displays the mean and standard deviations of the percentages of the words recalled throughout the study for both the English and Welsh version. 
The above Table displays there was a difference in the percentage of words (4.43%) recalled between the English and Welsh versions of the study, English words were recalled more frequently (M=14.01) (SD=6.69) when compared with the Welsh Language words (M=9.58) (SD=4.35). The table also outlines the differences in the means and standard deviations throughout the three RIF categories, this data has been formulated into two graphs. See below. 
Graph 1
Mean difference across the three RIF categories for the English version study.



Shown in Graph 1 are the mean differences of the RIF items recalled in the English Study. As shown above, there seems to be a large difference in the percentage of RP+ items (M=76.97%) being recalled when compared to RP- (M=29.61%) and NRP (M=33.22%) items. There was a 47.36% difference in the percentage of RP+ items being recalled when compared to RP- items, and a 43.75% difference in the percentage of RP+ items being recalled when compared to NRP items. However, there is only a small increase (3.61%) in the percentage of NRP items being recalled when compared to RP- items.

Graph 2 
Mean difference across the three RIF categories for the Welsh study version.


Shown in Graph 2 are the mean differences of the percentages of words recalled in the Welsh study. As seen in the graph above there is a difference between the percentage of RIF items which were recalled for each category, RP+ (53%) items have been found to be recalled more frequently than RP- (24%) and NRP (22.50%) items. There was a 29% difference in the percentage of RP+ items being recalled when compared to RP- items, and a 30.5% difference in the percentage of RP+ items being recalled compared to NRP items. Between the RP- items and NRP items there was only a slight difference seen, with NRP items being recalled slightly more with a 1.5% difference.
Both Graph 1 and Graph 2 indicate that the same pattern has emerged between the English and Welsh version of the study, as both studies found that practiced items RP+ are recalled more frequently than RP- and NRP items. However, there is a slight difference in how the RP- and NRP items have been recalled, in the English version study there is 3.69% increase in NRP items when compared to RP- items, in comparison to the Welsh language study which found a 1.5% decrease in NRP items being recalled when compared to RP- items. 
In order to explore whether the results of the study were significant, a 2 (Language: English or Welsh) x 3 (RIF categories: RP+, RP- and NRP) within-subjects ANOVA was conducted. Below will outline the results found from the ANOVA across the two main effects and the interaction effect.
The first main effect was on Language, there was a significant reaction (F (1, 18) = 5.5, p <0.03, np2= .23) found when comparing the English Language and Welsh Language versions of the study. 
The second main effect was on the RIF categories, a significant reaction effect (F (2, 36) = 37.78, p < .001, np2=.68) found when comparing the RP+, RP- and NRP items.
The interaction effect on Language and the RIF categories was non-significant (F (2,19) = 2.36, p > 0.5 (=.11), np2 = .12).





Chapter 4- Discussion

The primary aim of this study was to explore whether the same pattern retrieval induced forgetting found in one’s native language (English) is found in newly learnt Welsh Language words. This study was conducted using the Retrieval Induced Forgetting paradigm (Anderson et al., 1994).
The results from the RIF paradigm on English Language words and Welsh Language words found the same RIF effect as practised items from practised categories (RP+) were recalled more frequently than unpractised items from practised categories (RP-) and unpractised items from unpractised categories (NRP). However, there were inconsistencies in how the RP- items were recalled when compared to the NRP items, with the English Language word version showing a slight increase in NRP items being recalled when compared to the RP- items, and in the Welsh Language words version there was a slight increase of RP- items being recalled when compared with the NRP items.
The initial finding of both the English Language word version and Welsh Language word version, finding that RP+ items were recalled at a higher rate than both the RP- and NRP items is consistent with previous literature and studies on RIF, Studies on retrieval practice have consistently shown that RP+ items are remembered better than both RP- and NRP items. This phenomenon is due to several factors, including the strengthening of memory traces, the effects of retrieval-induced forgetting, and the selective nature of memory retrieval processes. For instance, research by Míguez et al. (2014) noted that the retrieval practice of RP+ items not only facilitate later recall of these items but also influences the forgetting of RP- items. A study by Kocaoglu (2014) found that participants remembered significantly more of the RP+ statements than NRP statements, suggesting that retrieval practice enhances memory for those items that are actively recalled. Furthermore, the work by Kolańczyk et al. (2013) also indicates that the retrieval-induced forgetting effect, as shown by the comparison of RP- with NRP items, highlights the differential impact of RP+ on memory, suggesting that other to-be-remembered items are neglected in the process of focusing on RP+ items. In contrast, RP- items, which are related to the RP+ items but not retrieved during practice, may become less accessible due to a process called retrieval-induced inhibition. This process occurs because the retrieval of RP+ items require the suppression of competing memories (RP- items) to reduce interference and facilitate the recall of the target information. Over time, this suppression can lead to the forgetting of RP- items as their memory traces become less active and more difficult to access (Míguez et al., 2014). Furthermore, NRP items are not directly related to the RP+ items and thus are not actively suppressed during retrieval practice. However, they do not benefit from the memory enhancement that retrieval practice provides to RP+ items. As a result, their recall rate tends to be lower than RP+ items but may vary relative to RP- items depending on the specific conditions of the study and whether they are subject to any form of passive forgetting (Raaijmakers, 2016).
Furthermore, a further RIF effect was found within the English language words study, as NRP items were recalled more frequently than RP- items, which was expected from previous studies. The study by Storm et al. (2006) found that RP- items were recalled less often than NRP items during the initial test, indicating that RIF occurs even when retrieval success is not a necessary condition. The authors suggest that RP- items may have benefited less from additional retrieval events compared to NRP items, which were not subjected to the same level of competition during retrieval practice. Veling and Van Knippenberg (2004) also supported the idea that the recall of RP- items is inferior to that of NRP items, suggesting that the process of retrieving RP+ items could cause a cue-independent inhibition that affects the recall of RP- items. This indicates that the retrieval process itself, rather than the specific cues involved, may be responsible for the inhibitory effect on RP- items. 
In Retrieval-Induced Forgetting studies, there is typically a significant difference in the recall rates of non-practiced related (RP-) items compared to non-practiced unrelated (NRP) items, with NRP items generally being recalled more frequently. This difference is a hallmark of the RIF effect, where the retrieval practice of some items leads to the forgetting of related but non-retrieved items (RP-) (Potts et al., 2012), (Anderson et al., 2000).
However, there was only a slight difference between the NRP items and RP- items which were recalled, this could be due to many hindering factors. For one, the categories and word selection used for the English Language words, may have hindered the possible RIF effect, A study by Kobayashi and Tanno (2012) investigated the impact of emotional valence on retrieval-induced forgetting (RIF), particularly focusing on how negative emotionality might affect the recall of NRP items. They found that negative NRP items were remembered less well than neutral NRP items, suggesting that the emotional content of the items can influence their recall. It is possible that the choice of categories which were used for the NRP items (vehicles and occupation) may have inflicted negative emotions depending on personal experience. This finding indicates that emotional valence is a significant factor in memory retention and retrieval, and it can modulate the standard RIF effect. Typically, RIF research assumes that the retrieval of RP+ (practiced related) items leads to the forgetting of RP- (related non-practiced) items due to competition. However, the study's results suggest that negative emotionality might compete with or override the typical RIF processes, leading to poorer recall of negative NRP items compared to neutral ones.
Moreover, as the recall phase of the study was a handwritten free recall test, it was noticed that most of the participants when recalling the items would recall using a list sequence, often starting with colours or fruits (RP+ /RP- items) and then moving on to the NRP items, which may have hindered the RIF effect found. This list-based recall can influence the RIF effect in varying ways. Some evidence suggests that RIF is driven by recall-specific mechanisms, meaning that the way items are recalled, particularly in free recall tasks, can influence which items are remembered and which are forgotten. The structure of the recall task itself can affect the RIF effect, with the act of recalling one list potentially interfering with the ability to recall another list of words (Anderson et al., 2000). Furthermore, the strategy used to recall items in lists may favour the recall of RP items over NRP items. If participants focus on retrieving items that they have practiced more frequently (RP items), they may inadvertently neglect or suppress the retrieval of NRP items. This selective retrieval strategy can lead to a stronger RIF effect because it enhances the memory trace of RP items while weakening the trace of NRP items (Gómez‐Ariza et al., 2005).
Furthermore, in the Welsh Language words study, there was a discrepancy in the amount of NRP items being recalled when compared to RP- items. In this study the NRP items were recalled less then the RP- items, which is not consistent with previous RIF studies and literature. There are possible theories which could explain this, and how the this occurred. One being the word length effect which refers to the phenomenon where it is generally more difficult to remember longer words than shorter words in memory tasks. One theory which explains the how the word length effect can occur is found in the working memory model proposed by Baddeley and Hitch (1974), the phonological loop is a subcomponent of working memory responsible for the temporary storage of verbal information. It has a limited capacity and can hold information for only a few seconds. Longer words take up more of the phonological loop's limited capacity, which may make them harder to remember. It is possible that due to the word length of the Welsh language words, it may have hindered the RIF effect found, as participants may have forgotten more of the items due to the length of word rather than the RIF effect. For example, it was found in the recall task, that words such as gwyn, glas and du were remembered frequently, as opposed to Adeiladydd, Amaethwr and Awyren which were not found in any of the participants recall answers. 
Furthermore, another reason which may have hindered the RIF effect of the Welsh Language version is how the word is translated.  It has been found that words in two languages that share a similar meaning, spelling, and pronunciation, also known as cognates, are found to be more easily remembered because they can be processed faster and are remembered longer compared to non-cognates. This is partially due to the fact that cognates provide learners with a sense of familiarity, thereby reducing the cognitive load required to learn and remember new words (Rogers et al., 2014). It was found in the recall section, that this effect did occur, as words with similar sounding translations were recalled more frequently than the words which did not sound similar to English language words, for example, afal, banana and tren were the most some of the most recalled answers in the Welsh study, this could be due to them sounding very similar to the translated English word. 
This study came with its limitations, 
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