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Long-term semantic memory (LTM) is known for affecting recall during working memory (WM) tasks. However, the way LTM intervenes in WM remains unknown. Moreover, the available findings are incongruent concerning how attention modulates the impact of LTM on WM. To examine this issue, the involvement of LTM representations in a complex span task was manipulated through variations of the associative relatedness of memory items, while the attentional demand of the concurrent task was varied. Children and young adults were also compared, because children are less efficient in using refreshing for maintenance than adults.

Despite the impact of the three main factors on recall performance, which was better for related than unrelated words, with the low rather than the high demanding concurrent task and for adults than children, there was no interaction between associative relatedness and attentional demand, neither in children nor in adults. We replicated these results in a second experiment with a more attention-demanding concurrent task. Moreover, analyses of recall latency showed that adults were faster than children at recalling words and both age groups were faster for related (vs. unrelated) words, but there was no effect of the concurrent attentional demand on recall latency and no interaction. Finally, errors were mostly omissions and transpositions, both more prevalent under high concurrent attentional demand. The present findings suggest that the availability of attention does not modulate the effect of LTM on WM. We discuss how WM models can account for this finding and how LTM can act on WM functioning.

The contribution of semantic long-term memory (LTM) is well known for improving recall performance in working memory (WM) tasks [START_REF] Hulme | Memory for familiar and unfamiliar words: Evidence for a long-term memory contribution to short term memory span[END_REF][START_REF] Schweikert | A multinomial processing tree model for degradation and redintegration in immediate recall[END_REF]. However, the way in which LTM intervenes in a WM task remains a topic of debate (see Thorn & Page, 2009, for a review). The present study aimed at examining the role of attention as a potential moderator of the effect of semantic LTM on WM functioning.

For this purpose, we manipulated both the availability of attention during WM maintenance and the associative relatedness of the memoranda. Associative relatedness, which depends on semantic LTM, is known for impacting the ease of retrieving information from LTM [START_REF] Collins | A spreading-activation theory of semantic processing[END_REF][START_REF] Nelson | The ties that blind what is known to the recall of what is new[END_REF], whereas attention is depicted in many models as having a central role in WM maintenance [START_REF] Barrouillet | Time constraints and resource sharing in adults' working memory spans[END_REF][START_REF] Barrouillet | Working memory: Loss and reconstruction[END_REF][START_REF] Cowan | The magical number 4 in short-term memory: A reconsideration of mental storage capacity[END_REF][START_REF] Engle | Working memory capacity as executive attention[END_REF]. However, there are inconsistent findings in the current literature that support different theoretical conceptions of how attention moderates LTM impact on WM. Hence, the present study aimed at examining this question.

The role of attention in mediating semantic LTM impact on WM

Several studies have shown that factors known for improving retrieval from LTM, such as lexicality, familiarity, frequency and relatedness, also impact recall performance in WM tasks [START_REF] Hulme | Memory for familiar and unfamiliar words: Evidence for a long-term memory contribution to short term memory span[END_REF][START_REF] De La Haye | Normes d'associations verbales chez des enfants de 9, 10 et 11 ans et des adultes[END_REF][START_REF] Loaiza | The influence of age-related differences in prior knowledge and attentional refreshing opportunities on episodic memory[END_REF][START_REF] Poirier | The influence of semantic memory on verbal short-term memory[END_REF][START_REF] Saint-Aubin | Semantic similarity and immediate serial recall: Is there an effect on all trials?[END_REF][START_REF] Saint-Aubin | The influence of long-term memory factors on immediate serial recall: An item and order analysis[END_REF]. The past five years showed the emergence of studies dedicated to the role of attention in mediating the LTM impact on WM. Many, if not all, of them were triggered by the interest in the functioning of attentional refreshing. Attentional refreshing is conceived as one of the main mechanisms to maintain verbal information in WM (Camos, 2015[START_REF] Oftinger | Phonological Similarity Effect in Children's Working Memory: Do Maintenance Mechanisms Matter[END_REF]. Among the WM maintenance mechanisms, the most studied one is verbal rehearsal that maintains verbal information through phonological traces by using of language processes. Beside this domain-specific maintenance mechanism, attentional refreshing is thought to use (so-called executive) attention to reactivate any types of memory traces. This domain-general mechanism increases the activation of recently presented, encoded, or retrieved information to keep it in an accessible state from moment-to-moment, thereby preventing it to fade out from immediate awareness [START_REF] Camos | Working memory in development[END_REF]. Directing attention to memory representations boosts, prolongs, and strengthens their activation, leading to better recall performance for the refreshed relative to non-refreshed representations. Although there is some consensus on the definition of attentional refreshing, its functioning remains unclear [START_REF] Camos | Working memory in development[END_REF], and to explore its links with LTM, several studies examined how LTM effects were modulated by variations on its availability. [START_REF] Rose | Short-term retention of a single word relies on retrieval from long-term memory when both rehearsal and refreshing are disrupted[END_REF] reported that the level-of-processing effect, one of the best-known LTM effect (i.e., better retrieval of deeply processed rather than shallowly processed words) affects recall in a WM task if attention is distracted by a concurrent task, but not when items can be maintained in primary (short-term) memory (see also, [START_REF] Rose | Levels of processing in working memory: differential involvement of frontotemporal networks[END_REF]. Other studies contrasted LTM effect in simple vs. complex span tasks, the difference between the two tasks being indicative of the involvement of refreshing. Indeed, authors like [START_REF] Mccabe | The role of covert retrieval in working memory span tasks: Evidence from delayed recall tests[END_REF] or [START_REF] Loaiza | Temporal-contextual processing in working memory: Evidence from delayed cued recall and delayed free recall tests[END_REF] have put forward that the difference between the simple and the complex span tasks relies on the fact that complex span tasks provide refreshing opportunities, but not simple span tasks. According to these authors, refreshing is thought to use pauses between processing episodes in complex span tasks to retrieve into the focus of attention information that was displaced in secondary (long-term) memory during the processing episodes. There are no refreshing opportunities in a simple span task since there is no concurrent task and information is immediately recalled. Within this framework, Loaiza, Duperreault, Rhodes, and McCabe (2015) tested the lexicality effect in a simple and an operation span task. While words were better recalled than non-words in both span tasks, the lexicality effect was reduced in the operation span task compared to the simple span task. Similarly, [START_REF] Abadie | Attentional refreshing moderates the word frequency effect in immediate and delayed recall tasks[END_REF] reported a smaller word frequency effect in a complex than in a simple span task. The same interaction between word frequency and task has been previously reported by Engle et al. (1990), when comparing the frequency effect in a simple vs. an operation span task. Overall, these studies reported a reduction of the impact of LTM effects on WM performance in complex span task, a task in which there are more refreshing opportunities than in simple span task according to [START_REF] Mccabe | The role of covert retrieval in working memory span tasks: Evidence from delayed recall tests[END_REF].

As suggested by [START_REF] Rose | Short-term retention of a single word relies on retrieval from long-term memory when both rehearsal and refreshing are disrupted[END_REF], such an interaction can find an explanation within the primary-secondary memory framework [START_REF] James | The principles of psychology[END_REF]Unsworth & Engle, 2007a, 2007b), in which items are primarily maintained in primary memory. When the current task exceeds the capacity of the primary memory (e.g., when the items to be maintained are too numerous or when refreshing opportunities are reduced like in simple span tasks or through distraction of attention), memory items are displaced from primary memory into secondary memory, and they must be retrieved from LTM for further recall through a cue-dependent search.

Consequently, effects known for impacting LTM should be particularly evident when recall relies on retrieval from LTM, i.e., when refreshing is prevented [START_REF] Rose | Short-term retention of a single word relies on retrieval from long-term memory when both rehearsal and refreshing are disrupted[END_REF]. This could explain the findings reported by Engle et al. (1990), [START_REF] Rose | Short-term retention of a single word relies on retrieval from long-term memory when both rehearsal and refreshing are disrupted[END_REF], [START_REF] Loaiza | The influence of age-related differences in prior knowledge and attentional refreshing opportunities on episodic memory[END_REF] and [START_REF] Abadie | Attentional refreshing moderates the word frequency effect in immediate and delayed recall tasks[END_REF]. However, besides these studies that reported an interaction between a LTM effect and the availability of attention for maintenance, others failed to observe any interaction [START_REF] Camos | Does semantic long-term memory impact refreshing in verbal working memory[END_REF][START_REF] Campoy | Automatic semantic encoding in verbal short-term memory: Evidence from the concreteness effect[END_REF]Loaiza & Camos, 2018).

Examining the concreteness effect (i.e., more imageable words are better recalled than less imageable words) in immediate recall tasks, [START_REF] Campoy | Automatic semantic encoding in verbal short-term memory: Evidence from the concreteness effect[END_REF] varied the availability of attentional resources by asking participants to concurrently perform either a simple tapping or a highly demanding random tapping task. As expected, the increase in attentional demand reduced recall performance, but the concreteness effect was not moderated by the concurrent tasks. Similarly, [START_REF] Camos | Does semantic long-term memory impact refreshing in verbal working memory[END_REF] showed that the frequency and lexicality effect were not modulated by the attentional demand of the concurrent task in complex span tasks, although both LTM effects affected recall performance. These authors also showed that frequency and lexicality effects did not moderate refreshing speed, which supports some independence of refreshing functioning from LTM. Using different types of manipulation, Loaiza and Camos (2018) provided further evidence of the independence of refreshing from LTM. In complex span task, the presentation of semantic cues during the recall phase had a beneficial effect on word recall performance compared to phonological cues. However, this benefit of the semantic cues did not vary as a function of the attentional demand of the concurrent task or even the intention to learn. Indeed, when participants were submitted to surprise recall test, semantic cue benefit remained the same as when they were instructed to actively maintain words for recall.

As proposed by [START_REF] Camos | Does semantic long-term memory impact refreshing in verbal working memory[END_REF], the absence of interaction between LTM effect and the availability of attention can find an account within [START_REF] Cowan | An embedded-processes model of working memory[END_REF] Embedded-Processes (EP) model. In this model, WM is defined as the currently activated part of LTM, WM being a subset of LTM. Among this subset, 3-4 chunks of information are maintained in a high state of accessibility by a limited capacity focus of attention [START_REF] Cowan | On the capacity of attention: Its estimation and its role in working memory and cognitive aptitudes[END_REF]. In this framework, one can expect that factors known for facilitating the retrieval from LTM (what we call here LTM effects) would also ease the encoding of items in WM. In other words, items easily retrievable from LTM have a higher probability to be activated and to constitute the content of WM. However, performing a concurrent task would more or less distract attention depending on its nature. This would lead to forgetting memory items. To counteract forgetting, memory traces are refreshed or reactivated through a rapid scanning of the central component of WM (Vergauwe & Cowan, 2014;2015), akin to the mechanism proposed by [START_REF] Sternberg | High-speed scanning in human memory[END_REF]see also, Sternberg, et al., 1978). The sequential scanning would be performed on the set of memory items that constitute the central capacity-limited component of WM and would reactivate the memory traces of these items. As a consequence, LTM effects should impact recall performance, because they affect the probability to enter into WM, but LTM effects should not vary with the availability of attention, which should impair the efficiency of the scanning among the subset of items that were in WM.

To summarize, there is some discrepancy within the literature about the interaction between LTM effects and the availability of attentional refreshing, and two streams of findings can be depicted. While some studies reported that LTM effects were amplified when refreshing opportunities were reduced [START_REF] Abadie | Attentional refreshing moderates the word frequency effect in immediate and delayed recall tasks[END_REF]Engle et al., 1990;[START_REF] Loaiza | The influence of age-related differences in prior knowledge and attentional refreshing opportunities on episodic memory[END_REF][START_REF] Rose | Short-term retention of a single word relies on retrieval from long-term memory when both rehearsal and refreshing are disrupted[END_REF], others failed to report any interaction between LTM effects and manipulation of attention [START_REF] Camos | Does semantic long-term memory impact refreshing in verbal working memory[END_REF][START_REF] Campoy | Automatic semantic encoding in verbal short-term memory: Evidence from the concreteness effect[END_REF]Loaiza & Camos, 2018).

These contradictory findings contribute to the fact that the functioning of attentional refreshing is still unclear [START_REF] Camos | Working memory in development[END_REF], but also support different theoretical conceptions on how attention mediates LTM effects in WM based on either the primarysecondary framework or the embedded-processes model. Hence, the present study aimed to re-examine this question by testing how variations in attentional refreshing moderate the relatedness effect. Like the previously mentioned studies, we examined recall performance.

However, to help clarifying this discrepancy, we seek through other measures of cognitive functioning indexes of the role of attention on LTM effect in WM.

Recall latency and errors as indexes of memory functioning

The most obvious index of memory functioning is recall performance, and as such, it is the most commonly studied. However, examining recall latency and recall errors can be adequate indicators of the way memory is functioning. For example, in free recall tasks, it has been shown that recall probability and recall latency are independent measures [START_REF] Rohrer | An analysis of latency and interresponse time in free recall[END_REF], while recall latency and recall errors account for unique variance [START_REF] Unsworth | Variation in working memory capacity, fluid intelligence, and episodic recall: A latent variable examination of differences in the dynamics of free recall[END_REF].

Recall latency in WM span tasks has been the subject of several papers (Cowan et al., 1992[START_REF] Cowan | Verbal memory span in children: Speech timing clues to the mechanisms underlying age and word length effects[END_REF][START_REF] Cowan | Two separate verbal processing rates contributing to short-term memory span[END_REF][START_REF] Cowan | Children's working-memory processes: A responsetiming analysis[END_REF][START_REF] Hulme | Think before you speak: Pauses, memory search, and trace redintegration processes in verbal memory span[END_REF][START_REF] Towse | The recall of information from working memory: insights from behavioural and chronometric perspectives[END_REF] after a seminal study by Cowan (1992). These papers resulted on a set of congruent findings.

First, the duration between the recall signal and the utterance of the first recalled word is systematically longer than the recall latencies for the other words. Authors referred often to this duration as a preparatory pause during which participants recapitulate the word list before they start recalling the words. As a consequence, this latency should increase with the list length, something that is sometimes observed [START_REF] Cowan | Verbal memory span in children: Speech timing clues to the mechanisms underlying age and word length effects[END_REF][START_REF] Cowan | Two separate verbal processing rates contributing to short-term memory span[END_REF], but not systematically (Cowan et al., 1992). Moreover, preparatory intervals can be more complex to interpret than other inter-word pauses as they can reflect not only the retrieval of the memory list, but also some articulatory planning needed to output responses [START_REF] Jarrold | Two separate speech measures constrain verbal short-term memory in children[END_REF].

Second, recall latency for the serial positions after the first one also increases with list length (Cowan, 1992;[START_REF] Cowan | Verbal memory span in children: Speech timing clues to the mechanisms underlying age and word length effects[END_REF][START_REF] Cowan | Two separate verbal processing rates contributing to short-term memory span[END_REF][START_REF] Cowan | Children's working-memory processes: A responsetiming analysis[END_REF], an increase that is stronger in younger children [START_REF] Cowan | Two separate verbal processing rates contributing to short-term memory span[END_REF]. These inter-word pauses are considered as an index of retrieval processes that contribute to recall performance (Cowan, 1992;[START_REF] Towse | Working memory and its relevance for cognitive development[END_REF]. According to [START_REF] Rose | Short-term retention of a single word relies on retrieval from long-term memory when both rehearsal and refreshing are disrupted[END_REF], when recall is rapid, this suggests that words were "reported directly from the focus of attention" (p. 695) and recall did not involve retrieval processes from secondary memory. On the contrary, when recall is slow, this suggests that it "involved cue-dependent search and retrieval from LTM" (p. 695). In addition, it has been shown that differences in the size of the search set could also be responsible for increasing recall latencies with list length [START_REF] Rohrer | An analysis of latency and interresponse time in free recall[END_REF]. Finally, children are slower than adults [START_REF] Cowan | Verbal memory span in children: Speech timing clues to the mechanisms underlying age and word length effects[END_REF], which is considered as resulting from their slower scanning pace (Keating, et al., 1980). It can also be suggested that children have larger search sets than adults resulting in longer recall latencies and a greater impact of list length on latencies. Studies within the primary-secondary memory framework that examined individual differences in WM showed that individuals with low WM capacity exhibited longer recall latencies due to larger search set size. [START_REF] Unsworth | Variation in working memory capacity, fluid intelligence, and episodic recall: A latent variable examination of differences in the dynamics of free recall[END_REF].

Similar results can be expected in children as they have lower WM capacity compared to adults.

The impact of LTM effect on recall latency was rarely examined, and the two available studies used the lexicality effect [START_REF] Cowan | Children's working-memory processes: A responsetiming analysis[END_REF][START_REF] Hulme | Think before you speak: Pauses, memory search, and trace redintegration processes in verbal memory span[END_REF]. This effect impacts recall latency, with longer inter-word pauses to recall lists of non-words compared to lists of words, and whatever the serial position (i.e., first and other serial positions). These findings are explained by a LTM support to WM performance. Because familiar items (like words) have stronger lexical representations in LTM, they are more easily reconstructed than unfamiliar items (non-words) during the pauses between recalling successive items, leading to shorter inter-word pauses and better recall [START_REF] Hulme | Think before you speak: Pauses, memory search, and trace redintegration processes in verbal memory span[END_REF].

Concerning recall errors, they are not systematically reported in studies using WM span tasks. Nevertheless, in two experiments using lists of related words, Atkins and Reuter-Lorenz (2008) observed that semantic errors (i.e., recalling an unpresented theme word or an associated word) exceeded other types of errors, in particular they occurred more often than phonological intrusions and other unrelated intrusions. These semantic errors were greater when participants had to complete a high-demanding concurrent task while maintaining memory words than when there was no concurrent task. Except this study, when errors were examined in WM tasks, this was mostly in recognition test (e.g., [START_REF] Abadie | False memory at short and long term[END_REF]Flegal, Atkins, & Reuter-Lorenz, 2010;McBride, Coane, Xu, Feng, & Yu, 2019;Shulman, 1972). Because the nature of the test has a direct impact on the types of errors (for example, recall test elicited obviously more omissions than recognition test in which it is not possible), it is difficult to use previous data on recognition test to support the examination of errors in recall test. However, we can take advantage of the work done in a related task, the simple span task, for which errors were reported in several studies using recall test (e.g., Murdock, 1976;[START_REF] Saint-Aubin | Semantic similarity and immediate serial recall: Is there an effect on all trials?[END_REF][START_REF] Tse | The role of associative strength in the semantic relatedness effect on immediate serial recall[END_REF][START_REF] Tse | The effect of semantic relatedness on immediate serial recall and serial recognition[END_REF].

Well replicated findings are that transpositions (i.e, recalling a word in a different serial position than the one in which it was presented) and intrusions (i.e., recalling an item from another list), especially semantic intrusions (i.e., recalling semantically related extra-list item) are more frequent in related than in unrelated word lists (Murdock, 1976;[START_REF] Saint-Aubin | Semantic similarity and immediate serial recall: Is there an effect on all trials?[END_REF][START_REF] Tse | The role of associative strength in the semantic relatedness effect on immediate serial recall[END_REF]. However, it should be noted that intrusions are rare, often less than 1% when lists were not only semantically related word lists [START_REF] Tse | The effect of semantic relatedness on immediate serial recall and serial recognition[END_REF].

These findings were often considered as evidence for the item redintegration theory. This theory predicts higher number of order errors for related lists, because degraded memory trace of an item has higher probability to overlap with features of another item in related lists. Hence, recall errors, as recall latency, can give insights about WM functioning.

The present study

In the present study, we conducted two experiments aimed at examining the mediating role of attention on the associative relatedness effect in WM. Semantic relatedness affects recall performance in serial recall task, with semantically related word lists better recalled than semantically unrelated word lists [START_REF] Poirier | The influence of semantic memory on verbal short-term memory[END_REF][START_REF] Poirier | Memory for related and unrelated words: Further evidence on the influence of semantic factors in immediate serial recall[END_REF][START_REF] Saint-Aubin | The influence of long-term memory factors on immediate serial recall: An item and order analysis[END_REF][START_REF] Tse | The role of associative strength in the semantic relatedness effect on immediate serial recall[END_REF]. Two effects can be distinguished among the semantic relatedness effects: categorical relatedness that links words belonging to the same semantic category (e.g. apple-banana-pear) and associative relatedness, which is characterized by a high probability of associations between two or more words despite the fact that they do not belong to the same semantic category (e.g., rabbit-carrot-ear; [START_REF] Tse | The effect of semantic relatedness on immediate serial recall and serial recognition[END_REF]. This latter type of associations is mainly based on the recurrent use or appearance of these words together. Two words can be highly associated while being semantically dissimilar (e.g. rabbit-carrot), or weakly associated and yet semantically similar (e.g. carrot-cabbage; [START_REF] Thompson-Schill | Effects of semantic and associative relatedness on automatic priming[END_REF].

The present study focused on the latter type of associative relatedness.

In both experiments, we manipulated the impact of LTM by presenting lists of either associatively related or unrelated words. In Experiment 1, these word lists were introduced in a complex span task in which adults and 11-year-old children had to perform either a low (a color judgment task) or a high (a parity judgment task) attention-demanding concurrent task. These tasks have been previously used in WM tasks with adults and children to vary the concurrent attentional demand (e.g., [START_REF] Barrouillet | Time constraints and resource sharing in adults' working memory spans[END_REF][START_REF] Oftinger | Maintenance mechanisms inf children's verbal working memory[END_REF], for studies in adults and children, respectively). Increasing the attentional demand of the concurrent task performed during the delay of retention reduces the availability of attention for maintenance purpose, and in particular for refreshing memory items. To ensure that the observed effects only rely on the use of attentional refreshing, we hindered the use of articulatory rehearsal by imposing a concurrent articulation during the retention interval. Indeed, articulatory suppression by a concurrent articulation prevents the use of this subvocal repetition by inner speech strategy [START_REF] Baddeley | Working memory[END_REF], with no impact on attentional refreshing in adults (e.g., [START_REF] Camos | Two maintenance mechanisms of verbal information in working memory[END_REF] and children (e.g., [START_REF] Mora | Dissociating Rehearsal and Refreshing in the Maintenance of Verbal Information in 8-Year-Old Children[END_REF][START_REF] Oftinger | Maintenance mechanisms inf children's verbal working memory[END_REF], 2017, 2018).

We compared two age groups, children and adults, because development is a particularly powerful, quasi-experimental, manipulation of ability level. Indeed, it has been shown that children have a less efficient use of refreshing [START_REF] Barrouillet | Working memory span development : A Time-Based Resource-Sharing model account[END_REF]Camos & Barrouillet, 2011;[START_REF] Gaillard | Developmental differences in working memory: Where do they come from[END_REF][START_REF] Portrat | Working memory in children : A time-related functioning similar to adults[END_REF]. This was especially supported by the fact that WM recall performance in children was less affected than in adults by the increase of concurrent attentional demand. Indeed, by increasing the attentional demand of the concurrent task in complex span task, it has been shown that the decrease in children's recall performance was smaller than in adults; the slope related attentional demand to recall performance being steeper in adults and older children (14-year-old) than in younger children (8-, 10-, 12-years of age). Moreover, Barrouillet et al. (2009, Exp. 2) assessed the rate of refreshing (i.e., the number of items refreshed per second) of two groups of children, 8-and for 14-year-olds, in a complex span task. They showed that the rate of refreshing is twice as high for 14-than for 8-year-old children, which suggests a stronger or more efficient use of refreshing in older children. In a previous experiment, the same authors showed that 14-year-old children have the same pattern of performance as young adults, with a similar impact of variation in concurrent attentional demand on recall performance, suggesting that age 14 is an end point in the development of the refreshing mechanism. Hence, testing children would allow us to assess LTM effect in WM in conditions of poor use of attentional refreshing, and according to one of the previously described sets of findings, this should strongly promote LTM effect.

Experiment 2 aimed at replicating Experiment 1 findings with younger children, a stronger manipulation of concurrent attentional demand and a more precise measure of recall latency. In both experiments, in addition to recall performance, we also assessed recall latency and recall errors, because these measures can also reflect how retrieval in a WM task can be influenced by LTM knowledge.

As previously explained, we expected to replicate well-known effects of age, with poorer recall performance in children than adults, of associative relatedness with better recall performance for related word lists than unrelated word lists, and of concurrent attentional demand, its increase leading to reduced recall performance. This latter effect should be stronger in adults than in children, because the former are more efficient in using attention for maintenance purposes than the latter. However, the main purpose of the current study is related to other interactions.

The main point of interest of the present study concerned the effect of associative relatedness as a function of the availability of attentional refreshing, which can be impaired either experimentally through variations in attentional demand of the concurrent task or through the comparisons between age-groups as children spontaneously present a poorer use of refreshing. As previously described, the literature reported two streams of results: either LTM effect is increased under the impairment of refreshing or LTM effect is immune to it.

Each of these patterns of findings found an account within either the primary-secondary memory framework or the embedded-processes model, respectively. Moreover, because children are less affected by variation in attentional demand, it can be extrapolated that, if the increase of LTM effect under high attentional demand, as expected by the primary-secondary framework, was observed, it should be greater in adults than in children. Finally, and although this was never reported in the literature, it remains possible that LTM effect would be enhanced under low concurrent attentional demand, as suggested by the time-based resource sharing model [START_REF] Barrouillet | Working memory: Loss and reconstruction[END_REF].

Contrasting with the numerous studies on recall performance in WM tasks, there have been fewer investigations of recall times and recall errors. Previously observed findings should be replicated. Concerning recall latency, children should be slower than adults, the first recall latency should be longer than the others, latency should increase with list length and in unrelated word lists. Finally, the increase of latency with list length should be larger in children than in adults. Concerning recall errors, semantic errors should be more frequent in condition with high concurrent attentional demand and in related word lists, and the occurrence of order errors should increase in related compared to unrelated word lists.

Concerning the predictions issued from the two streams of findings and their supporting model, we can only speculate, as no explicit predictions have been made on recall latency and errors. Nevertheless, this helps in organizing the report of the findings. We can first expect that the same interactions (or absence of interactions) predicted for recall performance should affect the other aspects of memory behavior, like latency and error. Second, the impact of concurrent attentional demand can also be envisioned. On the one hand, within the primarysecondary memory framework, [START_REF] Rose | Short-term retention of a single word relies on retrieval from long-term memory when both rehearsal and refreshing are disrupted[END_REF] suggested items retrieved from primary memory should then be retrieved faster than those in secondary memory. Therefore, recall latency should be longer under high attentional demand. On the other hand, the embeddedprocesses model would expect that concurrent attention-demand does not affect recall latencies, because items are recalled from the central component of WM in which items are in a high state of accessibility. Finally, intrusions, and in particular semantic intrusions, can occur more easily when items are retrieved from secondary than primary memory, which should be more frequent under high concurrent attentional demand, according to [START_REF] Rose | Short-term retention of a single word relies on retrieval from long-term memory when both rehearsal and refreshing are disrupted[END_REF] proposal. Our predictions and main results are summarized in Table 1.

EXPERIMENT 1

In this first experiment, we manipulated the impact of LTM by presenting lists of either associatively related or unrelated words. Following an increasing length procedure, these word lists were introduced in a complex span task in which adults and 11-year-old children had to perform either a low (a color judgment task) or a high (a parity judgment task) attention-demanding concurrent task. These tasks have been previously used in WM tasks with adults and children to vary the concurrent attentional demand (e.g., [START_REF] Barrouillet | Time constraints and resource sharing in adults' working memory spans[END_REF][START_REF] Oftinger | Maintenance mechanisms inf children's verbal working memory[END_REF]. To ensure that the observed effects only rely on the use of attentional refreshing, we hindered the use of articulatory rehearsal by imposing a concurrent articulation, i.e., continuously repeating three syllables aloud. As explained in the introduction, the role of attention in mediating the LTM impact on WM was examined in recall performance, as well as in recall latency and recall error.

METHOD Participants

Participants included 33 undergraduate students of the University of Fribourg ( 28females, Mage = 20.9 years, SD = 1.83) and 36 children from local schools (18 females, Mage = 11.1, SD = .82). All of them were French native speakers. They gave either a signed informed consent or a legal tutor agreement for children. Adults received course credits for participating. Children did not receive any reward for their participation, but they voluntarily participate to ensure their motivation. None of them took part in the pre-test of the material (see Supplementary Material).

Material

To our knowledge, no study in French ever created lists of several words to test the associative relatedness effect in WM tasks. Thus, we created our own lists of words using verbal association norms by De La Haye ( 2003) and by [START_REF] Duscherer | Recueil d'associations verbales chez des enfants de 5 à 11 ans pour 76 verbes d'action en langue française[END_REF]. From these norms, 160 one to three syllable words were selected and divided into two sets of 80 words. In each set, we created four lists of associatively related words for each length (from two to six). The words were then mixed to create an equivalent number of lists of two to six unrelated words (see Supplementary Material for the pre-test of the material).

Each participant saw each word only once in the experiment, either in a related or unrelated list. The related lists of one set and the unrelated lists of the other set were administrated to each participant. For the concurrent tasks, series of blue and red digits ranging from one to eight were randomly generated with a rate of 50% of each color and 50% of each parity.

Procedure

The task was programmed on E-Prime 2.0 (Psychology Software Tools, 2012).

Participants performed a complex span task during which they maintained lists of words while performing a concurrent task, either the color (low attentional demand) or parity (high attentional demand) judgment task on series of digits (Figure 1). Each trial began with the presentation of an asterisk for 2000 ms indicating the start of the concurrent overt articulation.

Throughout each trial, participants repeated aloud the syllables ba-bi-boo, the experimenter tracking their continuous utterance. This concurrent articulation hinders articulatory rehearsal [START_REF] Camos | Two maintenance mechanisms of verbal information in working memory[END_REF][START_REF] Cowan | Two separate verbal processing rates contributing to short-term memory span[END_REF], and favors the use of attentional refreshing [START_REF] Camos | Adaptive choice between articulatory rehearsal and attentional refreshing in verbal working memory[END_REF]. After the ready signal, the first to-be-remembered word appeared.

Each word was presented during 1500 ms, followed by four digits presented for 1200 ms each with 300-ms inter-stimuli interval (ISI), during which a fixation cross kept participant fixating the screen. Word lists were presented in increasing length from two to six with four lists of related and four lists of unrelated words in each length. Within each length, the eight lists were randomly displayed, with the constraints that four lists were assigned to each concurrent task, with half of them being related word lists and the other half unrelated word lists. In a counterbalanced way, participants studied each length, starting either by the color or parity judgement task, and completed the secondary tasks by pressing on l (for red or odd digits) and s (for blue or even digits) keys on a Swiss keyboard. At the end of a trial, a question mark with a beep prompted the oral recall of words in their order of presentation. The experimenter took note of the recall on protocol sheets. Participants were also asked to press the spacebar on the keyboard each time they recalled a word to record recall latencies. Because complying with this latter instruction could be difficult for children, the experimenter was in charge of pressing the key each time a child recalled a word. The length of word lists as well as the concurrent task to be performed (color or parity judgment task) were indicated on screen at the beginning of each trial.

The experiment started with two training phases. The first one was dedicated to the color and parity judgment tasks performed each on 20 digits, after an example on three digits.

The second training phase was analogous to the complex span task, using lists of forenames instead of words. Participants performed four lists of length two, half with the color judgment task and half with the parity judgment task; the order of the two conditions being counterbalanced across participants. Finally, in a post-test at the end of the experiment, participants judged the associative relatedness of the word lists that they had not studied in the experiment (see Supplementary Material for the results of this post-test).

RESULTS

To control that participants complied with the instructions and paid enough attention to the concurrent tasks, data from participants with an accuracy rate lower than 65% were excluded. This lead to exclude the data from two children. Moreover, data from participants with a span score differing from the average span of their age group by more than 3SDs were also excluded. This resulted in the exclusion of the data of one adult. The data from one additional child were excluded due to a computer error and another one refused to finish the experiment. Additional participants replaced these missing participants in order to have an equal sample size (N=32) in children and adults. The reported analyses were performed on this sample.

All analyses were performed with JASP version 0.11.1 (JASP Team, 2019). For each dependent variable, a Bayesian Analysis of Variance (ANOVA) was performed using the default settings. The BF10 of each model (e.g., main effects only, main effects + interaction effects) was obtained by comparing it to the null model. For each dependent variable, we first report the best model, i.e., the model with the largest BF10. Then, we report the BFinclusion value for each factor in the model (i.e., a main effect or an interaction effect), which indicates the likelihood of the data under models that included a given factor compared to all models stripped of the factor. Table 2 provides the mean and SD for each dependent variable and Table 3 summarizes the BFinclusion of main effects and interactions. Before reporting the results on recall performance, latency and error, we performed analyses on the concurrent task performance.

Performance in Concurrent Tasks

Percentage of correct responses (ACC) and reaction times (RTs) in the concurrent tasks were submitted to default Bayesian mixed ANOVA, with concurrent task (color vs parity judgement task) and relatedness (related vs. unrelated lists) as within-subject factors, and age group (adults vs. children) as a between-subject factor.

Concerning the percentage of correct responses, the best model included the main effects of concurrent task and age group and the interaction between the two factors (BF10 = 3.57×10 36 ). As expected, the percentage of correct responses was higher in the color (M = 91%, SD = .06) than in the parity judgement task (M = 82%, SD = .12), and in adults (M = 91%, SD = .05) relative to children (M = 82%, SD = .09). Moreover, follow-up Bayesian paired t-tests showed that the impact of concurrent task was larger in children (BF10 = 5.07×10 6 ) than in adults (BF10 = 1551).

Concerning RTs, the additive model including the main effects of the three factors was the preferred model (BF10 = 1.27×10 41 ). As expected, participants were faster when performing the color (M = 630 ms, SD = 76) than the parity judgment task (M = 709 ms, SD = 74). They were also faster to perform the concurrent task when maintaining lists of related (M = 661 ms, SD = 76) than unrelated words (M = 678 ms, SD = 74). Unsurprisingly, children were slower than adults (M = 704 ms, SD = 70 vs. M = 635 ms, SD = 80, respectively).

Recall Performance

Recall performance was first scored as span, with span being equal to 1 + ( 1 /4 x N) with N the total number of trials in which all words were correctly recalled in their correct serial position (e.g., [START_REF] Barrouillet | Working memory span development : A Time-Based Resource-Sharing model account[END_REF]Smith & Scholey, 1992). Because this measure may not be sensitive enough to grasp small recall differences, recall performance was also scored as percentage of serial recall and of free recall, i.e., irrespective of serial position.

Bayesian mixed ANOVA with concurrent task and relatedness as within-subject factors and age group as between-subject factor indicated that the additive model including the main effects of the three factors was the best model to account for span (BF10 = 7.26×10 33 ). As can be seen in Table 2 and as predicted, span was higher when participants performed the color (M = 3.07, SD = .11) rather than the parity judgment task as concurrent task (M = 2.81, SD = .10), when they maintained related rather than unrelated word lists (M = 3.50, SD = .12 and M = 2.37, SD = .09, respectively) and in adults (M = 3.34 , SD = .93) than in children (M = 2.54 , SD = .92). However, the analysis provided substantial evidence against the interactions of interest between relatedness and concurrent task, and between relatedness and age. There was also weak evidence against the interaction between the three factors.

A similar analysis was performed on the percentage of correct serial recall with one additional within-subject factor, the list length (2 to 6). As for span, the best model included the main effect of the four factors (BF10 = 1.07×10 118 ). However, this model was only weakly preferred to the second-best model, which also included the four main effects and the interaction between relatedness and list length (BF10 = 6.58×10 117 ). The effect of age group, relatedness, and concurrent task were similar as those in span (Tables 2 and3). The percentage of serial recall decreased with list length (M = 80%; SD = 24.5, M = 71%; SD = 25.2, M = 57%; SD = 28.1, M = 49%; SD = 26.7 and M = 41%; SD = 25.8 for list length 2 to 6, respectively). The post-hoc analyses showed that the list length effect was substantially stronger for the unrelated word lists (decreasing from 73 to 33% for lists 2 to 6) than for the related word lists (from 85 to 49%; BF10 = 1.86×10 36 ).

The same analysis on the percentage of free recall led to a slightly different pattern of findings. The best model included the four main effects and interactions between concurrent task and age group and between relatedness and age group, as well as interactions between list length and relatedness and list length and age group (BF10 = 1.31×10 90 ). The four main effects were similar as those in span and serial recall analyses. Although the evidence for the concurrent task x age group interaction was weak (Table 3), we nevertheless conducted follow-up Bayesian paired t-tests in each age group. Evidence was gathered for an effect of concurrent task in children (BF10 = 20.5), while there was substantial evidence against this effect in adults (BF10 = 0.19). Concerning the relatedness by age group interaction, follow-up Bayesian t-tests indicated that the effect of relatedness was larger in children (BF10 = 2.06×10 11 ) than in adults (BF10 = 9.56 ×10 8 ). Moreover, as shown by another follow-up Bayesian paired t-tests, list length had no effect when recalling related words (BF10 = .04), but impacted recall of unrelated words (BF10 = 1.72×10 6 ). Lastly, follow-up Bayesian ANOVA was performed in each age group showing that children were far more impacted by list length (BF10 = 7.03×10 9 ) than adults (BF10 = 1.91). As in span and percentage of serial recall, there was substantial evidence against the interaction of interest between concurrent task and relatedness and also against the interaction including concurrent task, relatedness and age group.

Recall Latency

Recall latency was collected for each recalled word when recalled in correct serial position, and, for each participant, averaged per position in each condition for each length.

Data diverging from more than 3 SDs from the mean (1.99% of the recall latencies) were replaced by the average of this condition for the same position and list length in the same age group. Moreover, because recall performance decreased across list lengths and to have a high percentage of RTs per presented words in adults as well as in children, we restricted our analyses to list lengths 2 to 4 (97%, 93%, and 80% in adults, and 90%, 84% and 69%, in children, respectively).

The Bayesian ANOVA with relatedness, concurrent task and serial positions (1 to 4 averaged across list lengths 2 to 4) as within-subject factors and age group as a betweensubject factor showed that the best model included the main effects of relatedness, serial position and age group, as well as the serial position x age group interaction (BF10 = 7.02×10 12 ). However, this model was only weakly preferred to the second-best model which did not include the relatedness effect (BF10 = 3.71×10 12 ). Accordingly, there was weak evidence that related words were faster recalled than unrelated words (M = 1933 ms, SD = 1009 and M = 2741 ms, SD = 1511, respectively). Serial position had a decisive impact on recall latencies. Post-hoc comparisons indicated that participants took far more time to recall the first word (M = 3535 ms, SD = 2454) than the second (M = 1368 ms, SD = 667; BF10 = 1.88×10 6 ), the third (M = 1821 ms, SD = 307; BF10 = 3.26×10 5 ), and the fourth (M = 2454 ms, SD = 2773; BF10 = 3.16). Except these differences, there was weak evidence of differences between the other serial positions (BFs10 <1.69). Although there was weak evidence that children (M = 3926 ms, SD = 1145) were slower than adults (M = 1647 ms, SD = 403) to recall words, the analysis showed decisive evidence for an interaction between serial position and age group. Bayesian independent t-tests provided decisive evidence that children (M = 5689 ms, SD = 2741) were slower than adults (M = 2100 ms, SD = 417) at recalling words at each position (BF10 = 1.05 x 10 5 , 5.75, and 14.75 for positions 1, 2 and 3, respectively), except for position 4 (BFs10 = .95). There was substantial evidence against the main effect of concurrent task, and the interactions between relatedness and concurrent task, and weak evidence against the interaction between relatedness, concurrent task and age group.

To complete the analyses of recall latencies, two additional Bayesian ANOVAs with relatedness, concurrent task and list length (2 to 4) as within-subject factors and age group as a between-subject factor were performed on recall latency for the first word and on the recall latency for the other words (i.e., averaged across positions 2 to 4). The analysis for the first word indicated a preference for the model showing the main effects of relatedness and age group (BF10 = 258), whereas the same analysis for the subsequent words showed also the main effects of relatedness, age group, and list length, but highlighted an interaction between relatedness and age group (BF10 = 3.64 x 10 6 ). and M = 1129 ms, SD = 570, for children and adults, respectively; BF10 = 8.69). This interaction was not observed for the first words (BFinclusion = .44). As in the previous analysis, there was substantial evidence against the main effects concurrent task (BFinclusion = .13 and .11 for first and subsequent words, respectively), the interactions between relatedness and concurrent task (BFinclusion = .16 and .15,respectively), and between relatedness, concurrent task and age group (BFinclusion = .19 and 1.23, respectively).

Recall Errors

Recall errors were classified into five types: transpositions, omissions, intrusions, phonological and semantic errors. Errors were defined as a transposition when a word was recalled but in a different position than the one it was presented (e.g., last presented word recalled as first), as an omission when a word was not recalled, and as an intrusion when the recalled word was studied in a previous list. When the recalled word differed from only one syllable or swapped two syllables from the original studied item and had no semantic link with the items in the list, it was classified as a phonological error. Recalled words having a semantic connection with the items presented in the list were classified as semantic errors.

Based on these definitions, three independent judges classified errors. We used a very stringent criteria; when there was no full agreement between the judges on the error category, errors were treated as unclassifiable and were therefore excluded from the analysis. This represented only 2.15% of the errors, showing the high agreement rate between the judges. 2 showed that omissions and transpositions were the two most frequent errors, while semantic, phonological and intrusion errors were quite rare. Although the low rates of the latter types of errors precluded statistical analysis, it is worth noting that semantic, phonological and intrusion errors exhibited specific patterns, showing that our three variables of interest (relatedness, concurrent task and age groups) impacted differently their production. Semantic errors were more frequent in related than unrelated lists, in color than parity task and in adults than in children. While both phonological and intrusions errors were less frequent in related than unrelated lists, the phonological errors were lower in color than parity task, and intrusions were conversely more frequent in color than in parity task. Finally, adults produced more intrusions than children, but their phonological error rates were quite similar.

Examination of Table

For the omissions and transpositions, the preferred model in the Bayesian ANOVA with error types, concurrent task, and relatedness as within-subject factors, and age group as interactions (error types x relatedness, error types x age group, and relatedness x age group), as well as the interaction between error types, relatedness and age group (BF10 = 2.24x10 39 ).

Concerning the main effects, the percentage of omission and transposition errors was similar (see Table 3 for BFs). There was substantial to decisive evidence that participants made more errors in the parity (M = 43%, SD = 18) than color judgment condition (M = 38%, SD = 17, BFinclusion = 7.98), when maintaining unrelated (M = 48%, SD = 18) than related lists (M = 33%, SD = 17), and that children (M = 48% , SD = 16) produced more errors than adults (M = 33%, SD = 13).

Concerning the two-way interactions, because the relation between their factors were qualified by a three-way interaction, we chose to decompose the higher order interaction between error types, relatedness and age group, for which we gathered strong evidence.

Hence, we conducted analyses on the relatedness by age group interaction in each error type.

There was weak evidence for the interaction in transpositions (BFinclusion = 2.66) and substantial evidence in omissions (BFinclusion = 1065). Children did more transpositions (M = 23%, SD = 12, and M = 18%, SD = 9, respectively, BF10 = 20.25) and less omissions (M = 16%, SD = 10, and M = 38%, SD = 16, respectively, BF10 = 1.26×10 23 ) in related than unrelated words lists. The percentages of transpositions were not affected by relatedness in adults (M = 20%, SD = 11 for related and M = 21%, SD = 9 for unrelated word lists, BF10 = .20) while, as children, they did less omission in related (M = 6%, SD = 5) than unrelated (M = 19%, SD = 10) word lists (BF10 = 1.56×10 15 ).

DISCUSSION

In summary, the pattern of findings was rather similar across the different recall scores (see Table 3). Our manipulations were successful in impacting recall performance in the expected way and independently of the scoring, with poorer recall in children than in adults, in parity than color judgment task, and in unrelated than related word lists. However, whatever the score we examined, no evidence supported two of the main interactions of interest, that are the interactions between concurrent task and relatedness, and between the concurrent task, relatedness and age group. The interaction between age and relatedness was not supported, except when recall was scored without taking into account serial position (i.e., free recall score).

Findings in recall latency and error went in a similar direction, strengthening the results in recall performance, as none of the previously mentioned interactions received support.

However, in response latency as well as in error, known findings were replicated. As expected, children were slower than adults, and recall latency increased with list length. As reported in previous analyses on response latency (e.g., [START_REF] Cowan | Verbal memory span in children: Speech timing clues to the mechanisms underlying age and word length effects[END_REF][START_REF] Cowan | Children's working-memory processes: A responsetiming analysis[END_REF], the first word of the lists took longer to be recalled than the following words. This could reflect the recapitulation of the entire word list before recalling each word in serial order. In addition, the shorter response latency for related word lists was weakly supported, indicating that as soon as memory words are maintained enough in WM to be recalled, the semantic links between these words does not speed up their retrieval. However, manipulation of the concurrent attentional demand did not affect response latency. These findings shed light on WM functioning, especially how refreshing is working and its relationships with LTM knowledge.

These issues are discussed in the general discussion.

Concerning recall errors, transpositions and omissions were by far the most common errors, both in adults and children. Their rate of occurrence increased in a condition with a higher concurrent attentional demand. Unrelated word lists gave rise to more omissions, which shows that recall benefitted from the semantic links between the related words. This echoed what was observed in recall performance. Finally, transpositions were more frequent in related than unrelated word lists in children. This is congruent with previous findings showing that associative relatedness between items increases the proportion of order errors [START_REF] Saint-Aubin | Semantic similarity and immediate serial recall: Is there an effect on all trials?[END_REF] In addition, Poirier et al. (2015) demonstrated that items for which the semantic activation was heightened by items within the same list are more likely to migrate toward earlier positions at recall. These findings suggest that associative relatedness can produce perturbations of representations of item order. Before discussing the theoretical implications of these findings, we reported a second experiment that aimed at strengthening our results.

EXPERIMENT 2

Experiment 2 has the same aim as Experiment 1, i.e., to examine the mediating role of attention on the relatedness effect in WM. However, three changes were implemented to strengthen our manipulations and measures. First, Experiment 2 involved younger children (aged 9) than those in Experiment 1. The lack of support for the expected interactions with age in Experiment 1 could result from smaller (than expected) age-related differences between 11-year-old children and young adults in the efficiency of refreshing. Hence, with younger children in Experiment 2, we aimed at increasing these age-related differences to assess whether or not we replicated the absence of interactions with age. Second, following the same idea, we implemented in Experiment 2 a stronger manipulation of the concurrent attentional demand by varying the pace of presentation of digits (either slow or fast) on which a parity judgement task was performed. Indeed, in Experiment 1, and contrary to what was previously observed, recall performance in adults was not more strongly affected than in children by the variation in concurrent attentional demand. We chose then another way to vary the concurrent attentional demand. It has been extensively shown that increasing the pace of presentation of distractors in complex span task has a detrimental effect on recall performance because it induces a stronger capture of attention needed for memory maintenance (e.g., [START_REF] Barrouillet | Time and cognitive load in working memory[END_REF]; see [START_REF] Barrouillet | Working memory: Loss and reconstruction[END_REF], for a review). 

Material

Thirty-two new lists of four associatively related or unrelated words (16 lists each) were created following the same procedure as for the material in Experiment 1 (see Supplementary Material). The associative relatedness of the lists was pre-tested on 120 students at the University of Fribourg. Each list included one to three syllables neutrally valenced words, with a maximum of one verb per list.

Procedure

We used the same complex span task as in Experiment 1, except that concurrent task was always a parity judgement task for which the attentional demand was varied by changing the pace of presentation of the digits (Figure 2). Digits were all black and presented for 1700 ms in the slow pace condition and for 700 ms in the fast pace condition, both with a 300-ms ISI. Another change compared to Experiment 1 was that word lists were of a constant length of four. Finally, to improve the measure of recall latency, we used version 2.3.3 of Audacity® recording and editing software1 to record each participant's oral recall and extracted recall latency from oscillographic display on screen.

The training phase preceded the task was akin to the one in Experiment 1, except that in the second phase with the complex span task one list was presented for each pace condition.

RESULTS

We excluded data from participants with performance in the concurrent and recall tasks that differed from more than 3SDs of their age group's mean. This resulted in data exclusion for one adult due to poor performance in the concurrent task, and one adult and one child for poor recall performance. The following analyses were then performed on 31 adults and 32 children. Table 4 shows mean and SD for each dependent variable and Table 5 the BFinclusion value for each main effect and interaction.

Performance in Concurrent Task

Bayesian ANOVAs on percentage of correct responses and RTs with pace and associative relatedness as within-subject factors and age group as between-subject factor lead to the same preferred model, which included main effects of pace and age group and a pace by age group interaction (BF10 = 1.57 × 10 52 and BF10 = 2.55 × 10 60 , respectively). As expected, accuracy was higher and RTs longer in the slow (M = 85%, SD = 14, and M = 697 ms, SD = 135, respectively) than in the fast pace condition (M = 75%, SD = 17.4, and M = 541 ms, SD = 52.2, respectively). Adults (M = 92%, SD = 6.19) outperformed children (M = 68%, SD = 15.4) and they were also faster (M = 580 ms, SD = 86.8, vs. M = 658 ms; SD = 151, respectively). Follow-up Bayesian paired-t-tests performed in each age group revealed decisive effect of pace in both age groups, but with a larger pace effect in children (BF10 = 1.07 × 10 10 and BF10 = 1.85 × 10 11 ) than in adults (BF10 = 1.10 × 10 6 and BF10 = 353016) both for accuracy and RTs.

Recall Performance

Because we presented constant length trials, recall performance was scored as percentages of correct serial and free recall. The preferred model for percentages of serial recall included the three main effects of pace, relatedness and age group and the interactions pace by age group and relatedness by age group (BF10 = 1.56 × 10 43 ). However, this model was only weakly preferred to the second-best model, which did not include the relatedness by age group interaction (BF10 = 1.13 × 10 43 ).

As expected, recall performance was decisively better in the slow (M = 54%, SD = 11.9) than in the fast pace condition (M = 45%, SD = 14.0). There was also decisive evidence for the relatedness effect, with related words better recalled than unrelated words (M = 55%, SD = 12.7 and M = 43%, SD = 13.3, respectively). Moreover, there was decisive evidence that adults recalled more words (M = 71%, SD = 12.9) than children (M = 28%, SD = 13.1).

Regarding the pace by age group interaction, follow-up paired t-tests conducted separately in each age group provided decisive evidence for the pace effect in adults (BF10 = 45508), but weak evidence against this effect in children (BF10 = 0.47). Although the evidence for the relatedness by age group interaction was weak, the follow-up t-tests indicated that the relatedness effect was stronger in children (M = 36%, SD = 14.1, M = 19%, SD = 10.2, for related and unrelated word lists respectively; BF10 = 5.86 × 10 6 ) than in adults (M = 77%, SD = 9.82, M = 66%, SD = 12.8, respectively; BF10 = 2794). Finally, as in Experiment 1, the analysis provided weak evidence against the interaction between pace and relatedness and substantial evidence against the three-way interaction between pace, relatedness and age group.

Similar analyses were conducted on the percentage of free recall and confirmed the findings observed in percentage of serial recall with the same preferred model including the main effects of the three factors and the interactions pace by age group and relatedness by age group (BF10 = 1.46 × 10 65 ). The BFinclusion values for each main effects and interactions are given in Table 5.

Recall Latency

Participants' recall was audio-recorded, and recall latencies (in ms) were extracted from the oscillographic display between the recall signal (a beep) and the beginning of the first word for the first recall latency, and from the utterance of the previous word to the beginning of the following word for the other recall latencies. Recall latencies were collected for each word when recalled in correct serial position and, for each participant, averaged per position in each condition. Data from one adult and three children were excluded due to recording technical issues. The following analyses included then 30 adults and 29 children.

Data diverging from more than 3 SDs from the mean of the condition in each position were replaced by the average of this position in this condition in the concerned age group (i.e., for 4.5% of the recall latencies).

The best model in the Bayesian ANOVA with associative relatedness, pace and serial positions (first to fourth) as within-subject factors and age group as between-subject factor highlighted the main effects of relatedness, serial position and age group, and the interactions between age group and serial position, as well as between relatedness and serial position (BF10 = 3.40×10 17 ). However, this model was only weakly preferred to the second-best model, which did not include the relatedness by serial position interaction (BF10 = 3.03×10 17 ).

There was decisive evidence that related words (M = 2590 ms, SD = 1697) were faster recalled than unrelated words (M = 3232 ms, SD = 2313). Recall latencies were also decisively impacted by serial position. Indeed, post-hoc comparisons indicated that participants took far more time to recall the first word of the lists (M = 3378 ms, SD =2034) than the second (M = 2749 ms, SD = 1753; BF10 = 92.6) and the fourth (M = 2373 ms, SD = 1642; BF10 = 1.64×10 6 ), but not the third (M = 3144 ms, SD = 2531; BF10 = 0.14). There was weak evidence that recalling the third word took more time than recalling the second (BF10 = 1.61) and decisive evidence that it took more time than recalling the fourth word (BF10 = 767). Finally, there was substantial evidence that the fourth word was faster recalled than the second one (BF10 = 3.63). As in Experiment 1, there was decisive evidence that children were slower (M = 3390 ms, SD = 2020) for recalling words compared to adults (M = 2448 ms, SD = 1979).

To examine the age group by serial position interaction, Bayesian independent t-tests compared age groups in each serial position. This provided substantial evidence that children and adults did not differ in recall latencies for recalling the first word (M = 3323 ms, SD = 947 and M = 3432 ms, SD = 2067, respectively; BF10 =.272). However, children were Although the evidence for the relatedness by serial position interaction was weak, we nevertheless conducted Bayesian analyses to test the relatedness effect in each serial position.

Relatedness had no effect in the first and last serial positions (BF10 = .37, and BF10 = .45, respectively), but related words tended to be recalled faster than unrelated ones in the second and third serial position (BF10 = 3.09 and BF10 = 12.9, respectively). Akin to our results in Experiment 1, the analysis provided substantial evidence against the interaction between relatedness and pace, and between relatedness, pace, and age group.

Recall Errors

As in Experiment 1, we classified errors as transposition, omission, semantic, phonological and intrusion errors. Three independent judges did the classification. Only 3.18% of errors did not satisfy the classification criteria and were therefore excluded from the analyses. As in Experiment 1, omissions and transpositions on which we performed statistical analysis were the most frequent errors (Table 4). Semantic, phonological and intrusion errors were rare with children producing more errors of each type than adults. As also observed in Experiment 1, semantic errors were more frequent in related than unrelated lists, while it was the reverse for phonological and intrusion errors. Finally, semantic and phonological errors were slightly more produced under the low than high pace task. It was the same for the intrusions in adults but the reverse for children.

A Bayesian ANOVA was conducted on the percentage of omissions and transpositions with error types, pace and associative relatedness as within-subject factors and age group as between-subject factor. The best model included the main effects of the four factors and the interactions, error types by relatedness, error types by age group, relatedness by age group and the three-way interaction between error types, relatedness and age group (BF10 = 6.37x10 91 ). This model did not strongly differ from the second-best model, which included the same effects and interactions with the addition of the pace by age interaction (BF10 = 3.55x10 91 ).

There was decisive evidence for a main effect of error types, omissions (M = 31%, SD = 19) being more frequent errors than transpositions (M = 12%, SD = 10). There was strong evidence that participants made more errors in the fast (M = 24% , SD = 11) than in the slow pace condition (M = 19%, SD = 12), decisive evidence that there were more errors in unrelated (M = 25%, SD = 12) than related word lists (M = 18%, SD = 10) and in children (M = 33%, SD =5) than adults (M = 13%, SD = 5).

As in Experiment 1, because most of the two-way interactions were qualified by a three-way interaction, we chose to decompose the higher order interaction between error types, relatedness and age group by examining the relatedness by age group interaction in each error type. The pattern of findings was rather similar to what was observed in Experiment 1. There was decisive evidence for the interaction between relatedness and age group in omissions and strong evidence for the interaction in transpositions (BFinclusion = 162.70 and 32.90, respectively). Both adults and children did less omissions in related (M = 9%, SD = 6 and M = 36%, SD = 14, respectively) than unrelated lists (M = 26%, SD = 11, and M = 62%, SD = 12, respectively), but the strength of evidence was larger in adults (BFinclusion = 6.58×10 19 ) than children (BFinclusion = 5.18×10 16 ). By contrast, both adults and children did more transpositions (M = 12%, SD = 6, and M = 22 %, SD = 17, respectively) in related than unrelated word lists (M = 6%, SD = 5, and M = 10%, SD = 12, respectively), and the strength of evidence was larger in children (BFinclusion = 5.81×10 6 ) than adults (BFinclusion = 1.09x10 5 ).

DISCUSSION

To summarize, Experiment 2 replicated the pattern of findings obtained in Experiment 1 for recall performance, latency and error. Across the two types of recall performance scoring, we replicated that recall was better in the slow than fast pace condition, with related than unrelated word lists, and in adults rather than in children. As we expected, our manipulation of the concurrent attentional demand and the involvement of younger children did result on an age group by pace interaction, with the expected stronger pace effect in adults. We also observed a stronger relatedness effect in children than in adults. Despite these two interactions that gave better conditions for assessing our predictions than in Experiment 1, no evidence was gathered in favor of any of the two interactions of interest (relatedness by pace, and relatedness by pace by age group).

Similarly, for recall latency, results in Experiment 2 mimicked those in Experiment 1, with a longer time for the first than the following words, for children than adults, and for unrelated than related words. Nevertheless, the interactions of interest remained unsupported by the data. For recall errors, omissions and transpositions were still the most common error types in both age groups. There were more omissions and transpositions in the fast than in the slow pace condition, and unsurprisingly, children made more errors than adults. Associative relatedness impacted the number of transpositions and omissions. Overall, the different manipulations had the expected effects, and many well-known effects were replicated, but nevertheless, the interactions of interest remained unsupported. This strengthened the findings of Experiment 1 in confirming the absence of such interactions in different aspects of recall.

The general discussion exposed how these findings impact the current theoretical conceptions of WM maintenance, and of its relationships with LTM.

GENERAL DISCUSSION

The aim of this study was to investigate whether attention modulates the contribution of LTM knowledge in WM. The current state of affairs showed divergent findings that was interpreted among two distinct conceptions of WM, based either on the primary-secondary framework or the embedded-processes model. To vary the implication of LTM knowledge, we asked participants to maintain lists of either associatively related or unrelated words. We also manipulated the availability of attention to refresh memory traces by either implementing in complex span tasks concurrent tasks that differed in their attentional demand or by comparing two age groups, young adults and children, the latter being less efficient in refreshing. The different theoretical proposals were contrasted in their predictions and we analyzed the impact of the above-mentioned variables on recall performance, latency and error.

To summarize the main findings, our manipulations lead to the expected findings, replicating some well-known effects (see discussion of each experiment). When focusing on the predictions, the current findings are more in line with the previous studies that reported an absence of interactions between LTM effect and variation in attentional refreshing (Camos et al., 2019;[START_REF] Campoy | Automatic semantic encoding in verbal short-term memory: Evidence from the concreteness effect[END_REF]Loaiza & Camos, 2018). In the present study, while the increase in concurrent attentional demand and relatedness had the expected impact in recall performance, they did not interact with each other, in adults and children. This absence of interaction was also observed in recall latency, which was affected by the relatedness of the memory words, but not by the demand of the concurrent task. Finally, relatedness and concurrent attentional demand influenced the occurrence of the two most committed errors, omissions and transpositions. We discuss below the implications of these findings in light of the different WM models, and especially what the absence of interaction between associative relatedness and variation in the availability of attention implies for the role of attention in WM. Finally, we discuss how recall latency and errors can bring insights on WM functioning and in particular on its relationships with LTM. We discuss these two points in turn.

Attention and relatedness impact different WM components

Our results revealed a strong effect of associative relatedness on recall performance, both in children and adults. As LTM is well known for impacting WM retrieval, this relatedness effect was expected. Indeed, it is assumed that relatedness could intrinsically activate associated LTM parts and then increased the accessibility to these memory traces.

LTM then contributes to the maintenance of WM traces by activating new information that could be retrieved from the items to be maintained. Encoding related items should then lead to superior retention performance. The manipulation of the concurrent attentional demand also showed a significant impact on performance, with a poorer recall in the high demanding condition. This result was also expected by any WM models that give to attention a major role in the maintenance of information in WM (e.g., [START_REF] Barrouillet | Working memory: Loss and reconstruction[END_REF][START_REF] Cowan | Attention and memory: An integrated framework[END_REF][START_REF] Engle | Working memory capacity as executive attention[END_REF]. As a consequence, any depletion of the attentional resources by a concurrent task would reduce their availability for maintenance purpose. The stronger demand of attention (by the parity judgment task and the fast pace condition in Experiments 1 and 2, respectively) led to a stronger reduction of attention for maintenance and to poorer recall performance. Moreover, as expected, the effect of concurrent attentional demand was stronger in adults than in children in Experiment 2 in which children were younger and the manipulation of the concurrent attentional demand stronger. This replicates previous findings (e.g., [START_REF] Barrouillet | Working memory span development : A Time-Based Resource-Sharing model account[END_REF] and indicates that adults were more efficient than children in using attention for maintenance purpose. The fact that the relatedness of memory items and the attentional demand of the concurrent task have both the expected effect on WM performance confirms the soundness of our manipulation. This was particularly important for the relatedness effect because, due to the absence of existing material in French, we had to create especially for this study the lists of memory items (see Supplementary Material).

The main interest of our study was to test the contrasted predictions concerning the interactions between LTM effect (associative relatedness) and variation in the availability of refreshing (through variations in concurrent attentional demand and contrasted age groups).

The current findings are clear. Bayesian analysis strongly supported the absence of interactions. This departs from reported interactions between a LTM effect and refreshing availability [START_REF] Abadie | Attentional refreshing moderates the word frequency effect in immediate and delayed recall tasks[END_REF]Engle et al.,1990;[START_REF] Loaiza | The influence of age-related differences in prior knowledge and attentional refreshing opportunities on episodic memory[END_REF][START_REF] Rose | Short-term retention of a single word relies on retrieval from long-term memory when both rehearsal and refreshing are disrupted[END_REF], and brings some support to an embedded-processes conception of the links between LTM and WM.

More specifically, our results are in line with the last suggestion on refreshing made within the embedded-processes model. [START_REF] Vergauwe | Attending to items in working memory: evidence that refreshing and memory search are closely related[END_REF] suggested that refreshing acts as the scanning of the central component of WM that reactivates the memory traces stored in this component. The idea that attentional refreshing is a reactivation has been favored by several authors [START_REF] Barrouillet | Time constraints and resource sharing in adults' working memory spans[END_REF][START_REF] Cowan | Attention and memory: An integrated framework[END_REF][START_REF] Johnson | MEM: Mechanisms of recollection[END_REF][START_REF] Mccabe | The role of covert retrieval in working memory span tasks: Evidence from delayed recall tests[END_REF]see Camos et al., 2018, for a review and discussion on the different conceptions about refreshing). Hence, several models that share the idea that memory traces are stored in a central buffer in which they can be reactivated via attention can account for the current findings. Within Cowan's embedded-processes model, memory items stored in the focus of attention benefit from a heightened accessibility. Refreshing would act as a sequential scanning or search within this central component of WM, leading to their sustained maintenance. Such a description of the refreshing fits also with [START_REF] Oberauer | Access to information in working memory: Exploring the focus of attention[END_REF] concentric model that distinguishes a single-item focus of attention within a capacity-limited region of direct access. In this model, refreshing would act as a rapid switching of the one-item focus of attention among the region of direct access. Similarly, in Barrouillet and Camos' time-based resource-sharing model, items encoded and maintained in the executive loop would be refreshed sequentially by attention. In the most recent description of Baddeley's multicomponent model, the authors accepted the idea that an attentional refreshing mechanism involves "the focusing of attention on the representation of material within the episodic buffer" [START_REF] Baddeley | A multicomponent model of working memory[END_REF]. Overall, our finding strengthens this view, as the reactivation of WM traces would not depend on LTM, but on the availability of attention for maintenance. LTM effects would then affect WM recall performance by modulating either encoding or retrieval processes at recall. Conversely, our results are for the most part at odds with the [START_REF] Rose | Short-term retention of a single word relies on retrieval from long-term memory when both rehearsal and refreshing are disrupted[END_REF] findings. According to [START_REF] Rose | Short-term retention of a single word relies on retrieval from long-term memory when both rehearsal and refreshing are disrupted[END_REF] proposal, LTM would be more strongly involved in WM recall in high attentional demand condition, because the to-be-remembered items would have a higher probability to be retrieved from secondary memory than from primary memory when attention is less available (but see [START_REF] Rose | The dynamic processing model of working memory[END_REF], for a modified version of this model). In line with this proposal, in Experiment 2 (and in Experiment 1 when recall is scored as free recall), the relatedness effect was stronger in children. This finding seems to contradict the overall pattern of results, which supports the absence of interaction between LTM and refreshing. However, if the relatedness effect was modulated by the availability of attention, it should have been stronger in adults than in children in the high attentional demanding condition, because children were less affected by the variation of attention. This was not the case in any of our experiments. Hence, our results rather suggest that LTM is similarly involved in the retrieval of the memory items whatever the availability of attention.

Nevertheless, our findings can be understandable within the primary-secondary memory model as originally depicted by [START_REF] Unsworth | The nature of individual differences in working memory capacity: Active maintenance in primary memory and controlled search from secondary memory[END_REF]. In this model, any concurrent task, whatever its attentional demand, would lead to the displacement of memory items in secondary memory, from which items are retrieved through a cue-dependent search. As a consequence, LTM knowledge are similarly involved as soon as a concurrent task is involved and whatever its attentional demand. In the case of the relatedness effect, maintaining semantically related items would provide more efficient cues (e.g., the common gist underlying the list of items) to search for the items in secondary memory, leading to the observed benefit in recalling the related items (see [START_REF] Poirier | The influence of semantic memory on verbal short-term memory[END_REF][START_REF] Saint-Aubin | The influence of long-term memory factors on immediate serial recall: An item and order analysis[END_REF]. This echoes [START_REF] Oberauer | Interference between storage and processing in working memory: Feature overwriting, not similarity-based competition[END_REF] study in which the nature of the distractors that were presented after a memory item was manipulated in a complex span task. The distractors were either semantically related (presenting Silk, Wool, Velvet and Linen, after Cotton) or unrelated (presenting Queen, Duke, Prince, and Knight after Cotton). Despite the fact that the semantically related distractors improved recall performance of the memory items, probably by giving more efficient cues to search of the items, this semantic relatedness effect was not affected by variations in the attentional demand of the concurrent task.

Insights from recall latency and error on LTM impact in WM

As exposed in the introduction, it is quite rare to examine recall latency and error to get insights about WM functioning. However, previous studies provided interesting findings (Cowan et al., 1992[START_REF] Cowan | Verbal memory span in children: Speech timing clues to the mechanisms underlying age and word length effects[END_REF][START_REF] Cowan | Two separate verbal processing rates contributing to short-term memory span[END_REF][START_REF] Cowan | Children's working-memory processes: A responsetiming analysis[END_REF][START_REF] Hulme | Think before you speak: Pauses, memory search, and trace redintegration processes in verbal memory span[END_REF][START_REF] Towse | The recall of information from working memory: insights from behavioural and chronometric perspectives[END_REF], which showed that this is an avenue of research to further investigate.

Hence, and contrary to most previous studies dedicated to the question of the role of attention in the LTM effect on WM, the present study included analysis of recall latency to inform us about the ease to retrieve items from memory. As suggested by [START_REF] Rose | Short-term retention of a single word relies on retrieval from long-term memory when both rehearsal and refreshing are disrupted[END_REF], items retrieved directly from primary memory would be faster to be recalled than items retrieved from secondary memory. Therefore, according to these authors' proposal for the moderating role of attention, a high concurrent attentional demand or a poor use of attention for maintenance (as in children) should lead to longer recall latency. Alternatively, within the embedded-processes model, recall latency of items retrieved from WM should not be sensitive to the concurrent attentional demand, which conversely determines whether the items are present or not within WM. The analysis of the duration of the recall latency showed three main findings.

First, the attentional demand of the concurrent task had no impact on recall latency. In line with the embedded-processes model, we assume that memory traces are retrieved from a central component of WM, and as such, any items stored in this component would be retrieved and recalled at the same speed. As put forward by the time-based resource sharing model, the availability of attention would affect maintenance and thus, whether the items are still stored in this central component [START_REF] Barrouillet | Working memory: Loss and reconstruction[END_REF]. As a consequence, manipulating the attentional demand of the concurrent task affects the number of items stored (Barrouillet & Camos, 2014), and for these items, retrieval would be similar. Second, associative relatedness had a great impact on recall latency, related word lists being faster recalled. Accordingly, previous studies showed that LTM knowledge actually impacts recall latency, the retrieval of non-words producing longer inter-words pauses during recall than words [START_REF] Hulme | Think before you speak: Pauses, memory search, and trace redintegration processes in verbal memory span[END_REF]. This can be conceived like priming effects in LTM: retrieving and recalling the first item of a list could provide a kind of boost to utter the remaining items of the list when items are linked to each other. In this case, recall latency for the first item should not differ with relatedness conditions, and only the following items would show a beneficial effect of relatedness. However, it is not what we observed in Experiment 1, in which relatedness weakly impacted the first four positions. In Experiment 2, we observed the predicted pattern with a relatedness effect occurring only in second and third positions, but not on the first position. Although this seems to be a divergence between our two experiments, it should be noted that there was evidence against the relatedness by serial position interaction in Experiment 1 and support for this interaction in Experiment 2 was weak. Hence, there might be another reason why relatedness impacts recall latency. One can envision that related items have stronger memory traces because they benefit from a semantic network in LTM [START_REF] Ralph | The neural and computational bases of semantic cognition[END_REF]. Finally, congruently with [START_REF] Cowan | Children's working-memory processes: A responsetiming analysis[END_REF], children took more time before recalling the first word in a list than adults in Experiment 1. We interpreted this effect as evidence of longer recapitulation time in children. Participants tend to recapitulate the word list before uttering the words. Children need then more time to build the list due to the time to retrieve each word, the larger size of the search set among which words have to be retrieved, or the difficulty in organizing their utterance. Indeed, Cowan andcollaborators (1994, 1998) proposed that recall times provides an index of memory search. To prepare a response, a participant has to scan through all the stored items like in a [START_REF] Sternberg | High-speed scanning in human memory[END_REF] task in which individuals determine whether an item was previously presented, children being slower to do so. It can also be envisioned that children have larger set of candidates among which they have to search for the words to recall [START_REF] Rohrer | An analysis of latency and interresponse time in free recall[END_REF][START_REF] Unsworth | Variation in working memory capacity, fluid intelligence, and episodic recall: A latent variable examination of differences in the dynamics of free recall[END_REF], for studies in adults). Alternatively, [START_REF] Jarrold | Two separate speech measures constrain verbal short-term memory in children[END_REF] proposed that these times reflect speech planning processes needed to utter the word list. However, this effect was not replicated in Experiment 2 and more importantly, recall latencies in both experiments were longer in children than in adults for subsequent positions. Although further studies are needed to examine what trigger these age-related differences, a simple explanation in terms of processing speed differences could account for this finding and was often mentioned as a source of WM development (e.g., [START_REF] Camos | Working memory in development[END_REF][START_REF] Gaillard | Developmental differences in working memory: Where do they come from[END_REF].

In addition to recall performance and latency, we analyzed recall error. Despite the fact that participants mostly omitted items when recalling lists of words, the impact of the relatedness on errors enlightens the mechanisms that sustain maintenance of verbal information at short term, and especially the role played by LTM. Indeed, participants produced less omissions when they had to recall related than unrelated words. This suggests that relatedness has a protective effect against forgetting. Related words may have stronger memory traces that better resist from representation-based interference and temporal decay.

Relatedness also descriptively reduced the number of intrusions, that is the production of words from a previously presented list. When participants retrieved a word presented in previous trials, this word could be more easily rejected as a candidate for recall for lists of related words because these words share a common gist that differ from the gist of the other word lists. For example, it would be easier to reject the word "car" when the just-studied list is Rabbit, Ear, Carrot in the related condition than after the list Rabbit, Line, Sport in the unrelated condition). On the contrary, relatedness did not moderate the production of phonological errors, which can be expected as it would depend on the phonological similarity between the memory words. However, we were expected that semantic errors would be enhanced by the presentation of related words, because the activation of a common gist would automatically activate other related words, as observed in the emergence of false memory in LTM [START_REF] Reyna | Fuzzy-trace theory: An interim synthesis[END_REF]. This was not the case, but the rate of intrusions, phonological and semantic errors was so low that further studies should be dedicated to examine how false memory could emerged in short-term recall tasks, and what is triggering the production of errors.

Finally, it should be noted that the increase in concurrent attentional demand resulted on more omissions. This was particularly expected by the time-based resource sharing model because the number of items maintained in the episodic buffer is a direct function of the attentional demand of the concurrent task, that is the amount of time during which attention is available for refreshing activity [START_REF] Barrouillet | Working memory: Loss and reconstruction[END_REF]. Increasing the attentional demand of the concurrent task directly reduces the availability of attention for maintenance, resulting in a smaller number of maintained items.

CONCLUSION

The relationships between LTM and WM has been and still is source of intense theoretical debates in the literature. Although it is well known that knowledge stored in semantic LTM improves recall performance from WM, the exact pathway of such an effect remains under investigation. Within this line of research, the present study proposed to examine the moderator role of attention on the effects that semantic LTM had on WM functioning. In the past five years, an interest on this specific question emerged to highlight the functioning of one particular WM maintenance, attentional refreshing. This leads to a rather divergent pattern of findings on how attention may or not moderate LTM effects in WM.

In the present study, we have been able to replicate the beneficial effect of associative relatedness between memory items and the availability of attention for maintenance on WM performance. However, the vast majority of our pieces of evidence tends to support an independent impact of these two factors on WM functioning. This finding is in line with previous studies [START_REF] Camos | Does semantic long-term memory impact refreshing in verbal working memory[END_REF][START_REF] Campoy | Automatic semantic encoding in verbal short-term memory: Evidence from the concreteness effect[END_REF]Loaiza & Camos, 2018), and brings some support to a class of WM models in which attention is used to sequentially reactivate memory traces stored in a central component of WM [START_REF] Baddeley | A multicomponent model of working memory[END_REF][START_REF] Barrouillet | Time constraints and resource sharing in adults' working memory spans[END_REF][START_REF] Cowan | Attention and memory: An integrated framework[END_REF][START_REF] Oberauer | Access to information in working memory: Exploring the focus of attention[END_REF]. Moreover, from an age-related perspective, the present study showed that children exhibited rather similar pattern of findings than adults, besides expected poorer performance. This could evidence that children's use of LTM knowledge to support WM did not qualitatively differ from adults, contrary to what was reported in other types of tasks. Finally, we believe that examining recall latency and error helped uncovering the role played by LTM in WM, and could be more frequently examined when studying WM. Note. Recall performance is expressed as percentage of correct serial and of free recall. The concurrent task performance is expressed as percentage of correct responses (ACC). RT stands for reaction time in milliseconds in the concurrent task. Omission, transposition, semantic, phonological, and intrusion refer to the percentage of recall errors for each type of errors. Standard deviations are in brackets.

  For the subsequent words (BF10 = 1042), related words (M = 1202 ms, SD = 748) were faster recalled than unrelated words (M = 1899 ms, SD = 1860), and the same pattern was observed on the first word (BF10 = 1.34, M = 2904 ms, SD = 1872 and M = 3492 ms, SD = 2783, respectively). For both first and subsequent words, children were slower than adults (M = 4366 ms, SD = 3976 and M = 2030 ms, SD = 679, BF10 = 1.62×10 13 vs. M = 1783 ms, SD = 1853 and M = 1318 ms, SD = 755, BF10 = 9.78, respectively). The preferred models showed that list length had no effect on recall latencies for the first words (BFinclusion = .08), but did for subsequent ones (BFinclusion = 2275). Indeed, the more the list length increased, the more the latencies for recalling the subsequent words increased (M = 1313 ms, SD = 1283 for length 2, M = 1267 ms, SD = 944 for length 3, and M = 2071 ms, SD = 1685 for length 4). Finally, for relatedness and age group interaction in subsequent word latencies, Bayesian independent t-tests showed that children (M = 2291 ms, SD = 2780) were slower than adults (M = 1506 ms, SD = 941) at recalling unrelated words (BF10 = 7.99), the age difference being smaller for the related words (M = 1276 ms, SD = 925

Finally

  , we also improved our measures of recall latency by audio-recording the entire sequence of responses and measured the oral inputs based on the sound oscillographic display.METHODParticipants Thirty-three students of the University of Fribourg (26 females, Mage = 20.6 years, SD = 1.90) and 32 children recruited in local schools (12 females, Mage = 9.22, SD = .71) took part in the experiment after providing either their informed consent or a legal tutor agreement for children. They were all native French speakers. As in Experiment 1, adults received course credits for participating and children participated voluntarily.

  systematically slower than adults at recalling the following serial positions (M = 3569 ms, SD = 1219 and M = 1956 ms, SD = 1062; BF10 = 42985, for the second position, M = 3711 ms, SD = 1482 and M = 2597 ms, SD = 2119; BF10 = 6.57 for the third position and M = 2957 ms, SD = 1073 and M = 1809 ms, SD = 1149; BF10 = 869 for the fourth position, respectively).

Figure 1 .

 1 Figure 1. Example of a trial with a related list of four words in Experiment 1 in which

Figure 2 .

 2 Figure 2. Example of two trials with a list of four related words in Experiment 2. Participants

✓

  Relatedness: Poorer performance in unrelated than related word lists✓A stronger increase of the relatedness effect in high (vs low) concurrent attentional demand in adults than in children x No 3-way interaction ✓ Interaction Concurrent attentional demand by Age: a stronger effect in adults than in children (✓) Recall Latency Age: Children are slower than adults ✓ Age: Longer latency in children due to their poor use of refreshing or to larger search set size ✓ Age: Longer latency in children due to their slower scanning pace ✓ Serial position: Longer latency for first serial position than the others ✓ Concurrent attentional demand: Longer latency in high than in low attentional demand x No effect of concurrent attentional demand ✓ List length: Increased latencies with list length (✓) Relatedness: Longer latency in unrelated than related word lists ✓ Interaction Age by List length: A stronger increase with length in children than in adults xInteraction Age by List length: A stronger increase with length in children than in adults due to larger search set in Italics are not predictions based on the literature but observed in the current study. ✓ indicates that the effect was observed in both experiments, (✓) indicates that the effect was observed in one of the two experiments or descriptively present in recall errors, x indicates that the effect was not observed, and * indicates an inconclusive effect.

Table 1 :

 1 Summary of predictions and main results

	DVs	Replication of known effects		Based on primary-secondary memory		Based on embedded-processes
				framework		model
	Recall	Age: Poorer performance in children than in	✓	A stronger relatedness effect in children than	(✓) No interaction between relatedness	(✓)
	Performance	adults		in adults		and age
		Concurrent attentional demand:	✓	A stronger relatedness effect in high	x	No interaction between relatedness
		Poorer performance in high than low		concurrent attentional demand than in low		and concurrent attentional demand
		attentional demand		demand		

Table 2 .

 2 Descriptive statistics of all dependent variables (DVs) in Experiment 1 as a function of age group (adults vs. children), the concurrent task (color vs. parity judgment task) and associative relatedness of word lists (related vs. unrelated words).

	Adults

Table 4 .

 4 Descriptive statistics of all dependent variables (DVs) in Experiment 2 as a function of age group (adults vs. children), pace of the concurrent task (slow vs. fast) and associative relatedness of word lists (related vs. unrelated words).

	Adults
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percentage of accuracy (ACC) and reaction time (RTs in ms) in the concurrent tasks in Experiment 1.