Method of loci and semantic link: Assessment of memory benefits in healthy aging
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Supplementary materials and results
Supplementary materials 
Table S1. Description of the experimental material – Three encoding conditions: baseline, congruent word-location association, and incongruent word-location association - annexe
	Baseline
	Congruent
	Incongruent

	celery
	doormat - hall 
	linden - guest room

	harp
	book - coffee table
	tractor - bed

	dentist
	lamp - dining room
	lemon - wardrobe

	stairs
	blanket – bed
	chainsaw - desk

	daffodil
	remote control - sofa
	potato - bed

	scarf
	cushion - sofa
	blender - toilet

	tangerine
	TV stand - TV area
	puzzle - wardrobe

	carpet
	Chest - guest room
	cod - desk

	ball
	plumber - shower
	tit - coffee table

	belt
	soap - shower
	pepper - shower

	fan
	toilet paper - toilet
	scale - hall

	spinach
	Hair - washbasin
	coffee maker - hall

	domino
	chair - dining room
	camera - toilet

	planner
	schoolbag - desk
	doll - fridge

	copper
	DVD player - TV area
	console - fridge

	aluminum
	salt - kitchen cupboards
	cardigan - dining room

	stove
	tie - wardrobe
	hair dryer - kitchen cupboards

	shoe
	grape - fridge
	underwear - sink

	toy
	curtain - guest room
	stapler - sink

	cookie
	mayonnaise - fridge
	panties - kitchen cupboards

	nectarine
	cake - stove area
	crow - dining room

	candle
	kettle - stove area
	hammer - stove area

	cone
	knife  - kitchen cupboards
	dishcloth - sofa

	hat
	coat rack - hall
	vacuum cleaner - TV area

	hairdresser
	apron - sink
	lily of the valley - shower

	plane tree
	Comb - washbasin
	iron - washbasin

	margarine
	shirt - wardrobe
	marble - stove area

	magazine
	pencil - desk
	Screwdriver - guest room


















Supplementary results 
1. Exploratory analysis of intrusion
Because we found a significant performance difference between the two blocks of the method of loci, we aimed to evaluate whether this effect could be explained by proactive interference in block 2 from block 1. The objective of this intrusion analysis was exploratory. Two hypotheses were considered:
· The method of loci improves performance and reduces intrusions because it provides a structured framework for encoding, which strengthens it and allows for better retrieval.
· The method of loci generates proactive interference, as the same route is first used for the initial list of 28 words, and then reused for the second list of 28 words. 

To test so, first, we performed a non-parametric Wilcoxon test — since the variables did not follow a normal distribution — comparing the number of intrusions between block 1 and block 2. The results of this test indicate that there is no significant difference between the two blocks in terms of intrusions (p = 0.37), suggesting that proactive interference does not explain the performance drop. 
A non-parametric Kruskal-Wallis analysis comparing intrusions between groups across the three encoding blocks (baseline, block 1, block 2), followed by pairwise post-hoc comparisons, revealed that the groups did not differ significantly at baseline in terms of intrusions (p = 0.32). However, significant differences emerged between the groups in Block 1 (W = –3.93, p = .005) and Block 2 (W = –3.05, p = .031), with older participants producing more intrusions than younger ones under these two method of loci encoding blocks.


We then sought to determine whether this increase in intrusions among older participants following a method of loci encoding could be explained by proactive interference using post-hocs. However, no significant difference in the number of intrusions was observed between block 1 and block 2 in older participants (t(22) = -0.850, p = 0.404), suggesting that proactive interference does not provide a plausible explanation for these results.
2. Correlations analysis
To perform the correlations between results on the neuropsychological tests and the experiment task, we calculated benefit scores for the two types of associations (congruent/incongruent). For the congruent condition, we computed the difference between the recall proportion using the method of loci for congruent words and the recall proportion in the baseline condition. For the incongruent condition, we calculated the difference between the recall proportion using the method of loci for incongruent words and the recall proportion in the baseline condition. A positive score indicates that participants benefited from the method of loci by improving their recall performance compared to the baseline condition.
We hypothesized that performance on the Block Tapping Test in reverse order—reflecting executive functioning and recollection abilities—would be positively correlated with the benefit score in the incongruent method of loci condition, as this condition may require participants to inhibit spontaneous congruent associations in order to encode incongruent ones. For the Camel and Cactus Test, which measures semantic association abilities, we expected a positive correlation with the benefit score in the congruent method of loci condition, given that this strategy relies on the capacity to form semantic links. Finally, we predicted a positive correlation between mental imagery test scores and benefit scores across all methods of loci conditions, since mental imagery is a core component of this mnemonic technique.
The correlation analyses between the benefit scores for the method of loci in the congruent and incongruent conditions and the results of the neuropsychological tests did not reveal any significant correlations, as illustrated in Table S2. 

Although we expected individual variability in spatial working memory, semantic association, and mental imagery abilities to influence the effectiveness of the method of loci—particularly in relation to semantic congruency—this was not supported by the data, as all correlations were non-significant.

Table S2. Correlations between cognitive tests and the benefit score (BS) following congruent (MoL-C) and incongruent (MoL-I) method of loci (MoL) for young and older subjects. And the results are presented with corresponding statistical significance levels (p-value), indicated by asterisks: * for p < .05, ** for p < .01, and *** for p < .001.
	
	Camel & Cactus Test
	BTT: Reverse Order
	Mental Imagery (/145)
	MoCA

	
	Young
	Older
	Young
	Older
	Young
	Older
	Older

	MoL-C
	
	
	
	
	
	
	

	Pearson's r

p-value
	0.21

0.32
	0.22

0.29
	0.003

 0.99
	0.25

0.24
	0.28

0.18
	0.03

0.89
	0.22

0.30

	
	
	
	
	
	
	
	

	MoL – I
	
	
	
	
	
	
	

	Pearson’s r

p-value
	0.02

0.93
	0.04

0.83
	 0.13

 0.54
	0.10

0.65
	0.22

0.29
	0.30

0.17
	0.05

0.82
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