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While a large body of research has focused on the effect of aging on false memory, there are to date only a few studies that addressed this question in the field of a particular kind of memory error, boundary extension (BE), which refers to the tendency to overestimate the expanse of a previously perceived scene. This research was conducted in an exploratory perspective and pursued the objective of investigating the cognitive mechanisms involved in this phenomenon, in both young and older adults. The performances in working memory and executive functioning tasks were correlated with those of a classic BE task. While young and older adults seem to extrapolate spatial layout in equivalent proportions, BE might be due to different mechanisms at different ages: while the essential determinant of BE would be executive functioning in young adults, some of our data suggest that it would be intellectual efficiency in the elderly.

Spatial layout extrapolation in aging: Underlying cognitive and executive mechanisms

Normal aging is commonly associated with selective cognitive decline and spared abilities (e.g., [START_REF] Collette | Les modifications du fonctionnement exécutif dans le vieillissement normal [Executive dysfunction in normal aging[END_REF][START_REF] Taconnat | Fonctions exécutives, vieillissement cognitif et variations stratégiques [Executive functions, cognitive aging and strategic variations[END_REF][START_REF] Van Der Linden | The relationships between episodic memory, working memory, and executive functions: The contribution of the prefrontal cortex[END_REF], affecting functions such as processing speed [START_REF] Sorel | Aging of the planning process: The role of executive functioning[END_REF] and processing resources, executive functioning (e.g. [START_REF] Reuter-Lorenz | Neurocognitive ageing of storage and executive processes[END_REF][START_REF] Verhaegen | Aging, executive control and attention: A review of meta-analysis[END_REF], and memory (e.g., [START_REF] Luo | Aging and memory: A cognitive approach[END_REF][START_REF] Zacks | Human memory[END_REF].

More specifically, human memory is subject to a multitude of errors (e.g., source misattributions, intrusions, distortions and creation of false memories; see [START_REF] Loftus | Creating false memories[END_REF][START_REF] Roediger | Creating false memories: Remembering words not presented in list[END_REF][START_REF] Schacter | The cognitive neuroscience of memory distorsion[END_REF]) and the research carried out in this field emphasises the increased propensity for memory errors in the aging subject. In order to understand and explain this phenomenon better in both the elderly and young adults, two theoretical propositions, the similarities of which supplant the differences [START_REF] Corson | Les faux souvenirs[END_REF], have been made: the fuzzy trace theory (e.g., [START_REF] Reyna | Fuzzy-trace theory: An interim synthesis[END_REF][START_REF] Brainerd | Fuzzy-trace theory and false memory[END_REF] and the activation-monitoring theory [START_REF] Johnson | Source monitoring[END_REF][START_REF] Roediger | Factors that determine false recall: A multiple regression analysis[END_REF]. For instance, the fuzzy trace theory postulates the existence of different memory traces in episodic memory, encoded in parallel and stored separately: (a) verbatim traces (i.e., the perceptual or surface details of an experience, such as visual features), which favour an exact recall if they are retrieved in the memory; (b) gist information, which represents the commonalities between experiences [START_REF] Arndt | The role of memory activation in creating false memories of encoding context[END_REF]; this type of information is more likely to cause memory errors by activating knowledge that is compatible but not perceived and therefore possibly erroneous. According to [START_REF] Lövdén | The episodic memory and inhibition accounts of age-related increases in false memories / A consistency check[END_REF], the age-related differences could be explained by developmental changes in the balance between verbatim processes, based on surface details, and gist processes, which could result in more memory errors (i.e., more intrusions of semantically compatible information related to the propagation of the internal activation of the semantic network when acquiring information). So, in this theoretical framework, memory errors are conceptualised as source monitoring errors [START_REF] Johnson | Source monitoring[END_REF]: the individual confuses the internally generated information (i.e., which refers to gist information) with the information actually perceived (i.e., verbatim trace; see Deese-Roediger-McDermott paradigm: Deese, 1959;[START_REF] Roediger | Creating false memories: Remembering words not presented in list[END_REF]see also, McDermott & Watson, 2001;[START_REF] Roediger | Factors that determine false recall: A multiple regression analysis[END_REF].

While memory errors and false memories are generally associated with conditions involving high memory loads and verbal stimuli, misleading information, confusing stimulus sets (e.g., [START_REF] Koriat | Toward a psychology of memory accuracy[END_REF], or delays sufficiently long to cause a weakening of the memory trace (e.g., [START_REF] Bartlett | Remembering: A study in experimental and social psychology[END_REF][START_REF] Koriat | Toward a psychology of memory accuracy[END_REF][START_REF] Loftus | Semantic integration of verbal information into a visual memory[END_REF], other forms of memory illusions have been observed in situations in which one could expect good memory performances. One of these errors, the boundary extension phenomenon (or BE, [START_REF] Intraub | Wide-angle memories of close-up scenes[END_REF]see, Intraub 2007see, Intraub , 2010, for reviews), for reviews), is known to affect visual-spatial memory and is manifested by the tendency to overestimate the spatial expanse of a previously perceived scene. While this phenomenon was first conceptualised by Intraub and colleagues (e.g., Intraub & Richardson, 1989;[START_REF] Intraub | Looking at pictures but remembering scenes[END_REF] as an ad hoc reconstructive memory error occurring after delays long enough to cause memory fading, [START_REF] Intraub | False memory 1/20th of a second later: What the early onset of boundary extension reveals about perception[END_REF] see also Dickinson & Intraub, 2008) observed BE with both displays simulating eye scanning and recordings of oculomotor activity. Thus, spatial layout extrapolation occurs after presentation durations commensurate with an eye fixation (i.e., as brief as 250ms), and after retention intervals simulating the duration of a saccadic eye movement (42ms). The rapid occurrence of BE led [START_REF] Roediger | Memory illusions[END_REF] to suggest that the phenomenon is located at the border between perception and memory, as spatial layout extrapolation is deployed at an early stage of scene perception [START_REF] Intraub | Boundary extension for briefly glimpsed photographs: Do common perceptual processes result in unexpected memory distortions[END_REF]. In fact, different studies have suggested that BE is activated during scene understanding, the detection of layout automatically activating a larger spatial framework [START_REF] Gottesman | Surface construal and the mental representation of scenes[END_REF]. In this sense, BE would participate in the integration process of the successive eye fixations made on a scene (e.g., Dickinson & Intraub, 2008;Intraub & Dickinson, 2008;[START_REF] Intraub | Boundary extension for briefly glimpsed photographs: Do common perceptual processes result in unexpected memory distortions[END_REF] and facilitate the spatial processing of visual scenes by priming the upcoming layout [START_REF] Gottesman | Mental layout extrapolations prime spatial processing of scenes[END_REF].

Although the phenomenon is described as an error related to the content of a previously perceived scene, it nevertheless has an important adaptive value, as the activation of contextual information during scene categorization enables the observer to make remarkably good predictions about the larger spatial context in which a scene takes place (e.g., [START_REF] Bar | Visual objects in context[END_REF][START_REF] Gagnier | Fixating picture boundaries does not eliminate boundary extension: Implications for scene representation[END_REF]. In this sense, BE would facilitate interactions with the environment through tasks such as navigation (e.g., [START_REF] Hale | Increasing task demand by obstructing object recognition increases boundary extension[END_REF][START_REF] Ménétrier | Effect of expertise on boundary extension in approach sequences[END_REF]. Such an idea has been supported by neuropsychological studies and neuroimaging data (e.g., [START_REF] Chadwick | The hippocampus extrapolates beyond the view in scenes: An fMRI study of boundary extension[END_REF][START_REF] Mullally | Attenuated boundary extension produces a paradoxical memory advantage in amnesic patients[END_REF][START_REF] Park | Beyond the edges of a view: Boundary extension in human scene-selective visual cortex[END_REF]; but see, [START_REF] Kim | Memory, scene construction, and the human hippocampus[END_REF].

Whereas research in the field of boundary extension has mainly been carried out in the visual modality, the phenomenon has been generalized to the haptic modality, with both blindfolded-sighted subjects and a "haptic expert" (i.e., a young woman suffering from Leber's syndrome, which made her blind and deaf from an early age, making haptics her main mode of exploring her environment; [START_REF] Intraub | Anticipatory spatial representation of 3D regions explored by sighted observers and a deaf-and-blind observer[END_REF]. This observation suggests that spatial layout extrapolation is a fundamental aspect of scene perception, an idea reinforced by recent studies demonstrating that visual and haptic representations are supported by a unitary representation [START_REF] Intraub | Visual, haptic and bimodal scene perception: Evidence for a unitary representation[END_REF]. Thus, these results suggest that spatial information is at the heart of scene perception, as proposed in the Multisource model of scene perception (e.g., [START_REF] Intraub | Rethinking visual scene perception[END_REF].

Developed by Intraub and her colleagues to account for the rapid deployment of spatial layout extrapolation, the Multisource model of scene perception (Intraub & Dickinson, 2008;[START_REF] Intraub | Rethinking Scene Perception: A Multisource Model[END_REF][START_REF] Intraub | Rethinking visual scene perception[END_REF] offers an alternative framework to the traditional cognitive model of scene perception. While the latter postulates that scene perception relies on a single source of information, related to the sensorial modality considered (e.g., visual), the Multisource model posits that scene perception relies on different sources of information, with spatial information at its core. This model is close to grounded cognition theories [START_REF] Barsalou | Grounded cognition[END_REF] by proposing that spatial information constitutes an egocentric framework that gives the observer a sense of the environment in which he/she is embedded. This framework is "filled in" by other sources of information, providing a multisource representation: external, with visual information, and internally-driven, with amodal information (which refers to a form of abstract perception that allows the individual not only to continue surfaces and textures just beyond the edges of the perceived view but also to complete the cropped objects mentally), and conceptual and contextual information. The categorization of the perceived scene activates expectations relative to the larger spatial context in which the scene takes place. As the visual field is graded, presenting an optimal acuity in the small foveal area (2° of the visual angle) and a low acuity in the peripheral regions (beyond 5°), the Multisource model posits that scene representations are graded too, with less accurate memory near the boundaries. Once a scene has disappeared, the observer will be faced with a difficulty in discriminating the really perceived (visual information) from the internally generated information (i.e. the extrapolated regions), leading to boundary extension. It follows that during retrieval, the observer is faced with a multisource monitoring task [START_REF] Johnson | Source monitoring[END_REF] during which he/she has to distinguish between these two kinds of information. In this sense, boundary extension can be conceptualised as a source monitoring error (e.g., Intraub & Dickinson, 2008;[START_REF] Intraub | Rethinking visual scene perception[END_REF].

While the effect of aging on memory distortions and false memory has been the subject of numerous studies (e.g., [START_REF] Balota | Veridical and false memories in healthy older adults and in dementia in Alzheimer's type[END_REF][START_REF] Dehon | Variations in processing resources and resistance to false memories in younger and older adults[END_REF][START_REF] Dennis | Effects of aging on true and false memory formation: An fMRI study[END_REF][START_REF] Jacoby | False remembering in the aged[END_REF]Lövden, 2003;[START_REF] Norman | False recognition in younger and older adults: Exploring the characteristics of illusory memories[END_REF], paradoxically, few studies have focused on the effect of aging on BE and these have led to discrepant findings. While [START_REF] Seamon | Misremembering pictured objects: People of all ages demonstrate the boundary extension illusion[END_REF] observed increased spatial layout extrapolation in the elderly by presenting a drawing task to the participants (recall paradigm), [START_REF] Multhaup | Boundary Extension Is Sensitive to Hand Position in Young and Older Adults[END_REF] observed no effect of age overall by using a recognition task with a large sample of participants (60 elderly). In the few conditions in which these authors observed an effect of age on BE, it was in the form of a decrease in BE in older people, in contrast to the observations made by [START_REF] Seamon | Misremembering pictured objects: People of all ages demonstrate the boundary extension illusion[END_REF]. Although these two studies provide data about the effect of aging on BE, one of their limitations is that neither provides information about the mechanisms likely to account for these effects. If boundary extension can be conceptualised as a source monitoring error (e.g., [START_REF] Intraub | Rethinking visual scene perception[END_REF], executive processes, thought to explain the increase in memory errors with age, may be involved. In fact, a few studies have shown that the increase in memory errors in the elderly is linked to their executive level (e.g., [START_REF] Butler | Age differences in veridical and false recall are not inevitable: The role of frontal lobe function[END_REF][START_REF] Chan | The testing effect in recognition memory: A dual process account[END_REF]LaVoie, Willoughby, & Faulkner, 2006;[START_REF] Plancher | Mechanisms underlying the production of false memories for famous people's names in aging and Alzheimer's disease[END_REF][START_REF] Taconnat | Les faux souvenirs dans le vieillisse-ment normal: Données empiriques et modèles théoriques [False memories in normal aging: Empirical data and theoretical models[END_REF]. For instance, by using the DRM paradigm, [START_REF] Butler | Age differences in veridical and false recall are not inevitable: The role of frontal lobe function[END_REF] showed that older adults with a low executive level recall more often the critical lure (i.e., the non-presented item but belonging to the same semantic theme as the list items actually perceived), while older adults with a higher executive level have a mean performance equivalent to that of young adults. Similarly, [START_REF] Plancher | Mechanisms underlying the production of false memories for famous people's names in aging and Alzheimer's disease[END_REF], using the same paradigm, showed that the production of false memories in normal aging relies on various cognitive functions, whose degree of impairment modulates this production. By testing young adults and healthy elderly adults on different dimensions of cognitive functioning such as episodic memory, semantic memory and executive functions, the authors observed not only a decrease in the correct recall performance with aging (a typical pattern of the effect of aging on memory) but also an increase in the production of semantically related false recalls and recognitions with age. Moreover, the results indicated that executive functions mediate related false memories and that episodic memory mediates related and unrelated false memories in aging.

In addition to make further observations about the effect of aging on BE, the objective of this study was to investigate the cognitive mechanisms involved in BE, in both young and elderly people. To do so, we first proposed a boundary extension task relying on a recognition test based on the classic version of the camera distance paradigm (CDP, e.g., [START_REF] Intraub | Wide-angle memories of close-up scenes[END_REF][START_REF] Intraub | Looking at pictures but remembering scenes[END_REF], one of the most used in BE studies (e.g., [START_REF] Gagnier | When less is more: Line-drawings lead to greater boundary extension than colour photographs[END_REF]. As a reminder, in the classic version of the CDP, the participants first have to memorise to the best of their ability a variable number of photographs (up to 40 pictures, cf., [START_REF] Mcdunn | Seeking the boundary of boundary extension[END_REF] presented for 15 seconds each. The memory of the spatial expanse of the previously perceived scenes is tested after a varying retention interval (from immediately after scene presentation to a 48-hr delay, e.g., [START_REF] Intraub | Wide-angle memories of close-up scenes[END_REF]Intraub & Dickinson, 2008) by asking them to evaluate whether the newly presented scenes are at the same distance, closer-up or wider-angle than the original version of the scene. Thus, boundary extension occurs when a picture that is strictly identical between the two phases of the experiment (i.e., a test picture) is rated as closer-up than the original one, indicating that the subject's memory includes extended boundaries. Such a pattern of results is typical of close-up versions of the scenes whereas the wide-angle ones generally lead to no directional distortion at all or, more rarely, to weak extrapolation (e.g., [START_REF] Gottesman | Surface construal and the mental representation of scenes[END_REF]. Another diagnostic pattern of boundary extension is a rating asymmetry occurring when the version of the picture differs between the two phases of the experiment; pictures that are presented in a close-up version during the memorisation phase and in a wide-angle version during recognition are rated as more similar than the reverse. As in [START_REF] Munger | No imagination effect on boundary extension[END_REF] study, our version of the CDP consisted of a memory phase immediately followed by a recognition task. As we used the same paradigm as these authors, it seemed reasonable to expect no effect of age on BE, otherwise a decrease in spatial layout extrapolation in the elderly.

To investigate the cognitive mechanisms underlying spatial layout extrapolation and, more specifically, the potential link with executive functioning, we sought to determine whether the three executive functions (EFs) isolated by [START_REF] Miyake | The unity and diversity of executive functions and their contributions to complex "frontal lobe" tasks: A latent variable analysis[END_REF] -inhibition, shifting and updating -are involved in BE, in both young and older people, by using typical tests (e.g., the Stroop test; [START_REF] Stroop | Studies of interference in serial verbal reactions[END_REF]. A fourth EF -planning -was also tested. Indeed, according to Chan, Shumb, Toulopoulo, & Chend (2008), EFs refer to a set of cognitive processes and behavioural competences that include resistance to interference, the ability to sustain attention, verbal reasoning, problem-solving, multitasking, cognitive flexibility and the ability to deal with novelty, as well as sequencing and planning. Moreover, according to Balota et al.'s (1999) hypothesis, which states that memory errors depend on the efficiency of both executive functioning and working memory (WM), we also chose to test WM efficiency and processing speed. In fact, it has been shown that various difficulties encountered by the elderly do not result directly from executive difficulties but are mediated by other factors, such as decreased WM resources or deterioration in processing speed [START_REF] Collette | Les modifications du fonctionnement exécutif dans le vieillissement normal [Executive dysfunction in normal aging[END_REF]. This latter factor is known to have an important heuristic value to explain cognitive difficulties linked to age (e.g., [START_REF] Salthouse | The processing-speed theory of adult age difference in cognition[END_REF] as it has been shown, for instance, that a slow-down in processing speed enhances the interference effect in the Stroop test [START_REF] Verhaeghen | Aging and the Stroop effect: A meta-analysis[END_REF]. For this reason, we also chose to determine whether WM measures and processing speed are involved in BE. Thus, as BE is conceptualised as falling within the theoretical framework of memory errors (as a source monitoring error; e.g., [START_REF] Intraub | Rethinking visual scene perception[END_REF] and knowing that links have been observed between the production of false recalls/false memories and executive functioning (e.g., [START_REF] Butler | Age differences in veridical and false recall are not inevitable: The role of frontal lobe function[END_REF][START_REF] Plancher | Mechanisms underlying the production of false memories for famous people's names in aging and Alzheimer's disease[END_REF], we expected, in both young and older adults, significant correlations between BE and the cognitive and executive variables tested when a cognitive function is involved in spatial layout extrapolation.

METHOD 1. Participants

Boundary extension task

Eighty participants (49 women, 31 men) took part in the BE task. Each of them was screened on different dimensions in order to ensure that they presented no psychiatric or neurological disorder that would impact cognitive performance. Thus, a health questionnaire was administered to the young and elderly adults, before ensuring they did not present any cognitive impairment with an evaluation using the Mini Mental State Exam (MMSE ≥ 27/30; [START_REF] Folstein | Mini-mental state." A practical method for grading the cognitive state of patients for the clinician[END_REF]. To ensure that they presented no depressive state, the subjects were also assessed with the Geriatric Depression scale (GDS ≤ 5 /15 ;[START_REF] Yesavage | Geriatric Depression Scale[END_REF] French adaptation by [START_REF] Clément | Instruments d'évaluation en psychiatrie du sujet âgé[END_REF]. Finally, a health questionnaire including an evaluation of fine motor skills and sensory (vision/hearing) abilities was given to all the participants in order to remove those individuals presenting difficulties. Furthermore, the experience of the elderly with the computer tool was assessed in the light of the proposed task. Thus, all participants had normal or corrected-to-normal vision and audition, and none of them presented psychiatric or neurological antecedents.

After these evaluations, two subjects, one elderly and one young, were removed from the sample due to exclusion criteria. This led to a total of 78 participants (48 women, 30 men) who were divided into two groups based on their age range:

-39 young adults (24 women, 15 men), presenting a mean age of 22.78 (SD = 1.94; age range: 18-25). These subjects were psychology students from the University of Angers (France). They presented a mean level of 16.79 years of education (SD = 2.27), which refer to all years of schooling.

-39 healthy elderly adults (23 women, 16 men), presenting a mean age of 75.02 (SD = 1.85; age range: 72-79). They were mainly recruited through senior centers in a big city in western France, and presented a mean level of years of education of 11.34 (SD = 2.22).

All of them gave their written consent and none was aware of the objectives of the experiment.

Whole procedure participants (Boundary extension task and executive and cognitive assessment)

However, as the whole procedure lasted about 2 hours, only 46 of the subjects presented above accepted to participate in the BE task and the cognitive and executive assessment. They were divided into two groups of 23 young adults and 23 healthy elderly people whose demographic characteristics and scores on the different tests are presented in Table 1.

Inclusion criteria

In addition to the dimensions mentioned above, the crystallised and fluid intelligence of the subjects who participated in the whole procedure were evaluated using, respectively, the Vocabulary subtest of the WAIS-III (score ≥ 5; [START_REF] Wechsler | WAIS-III administration and scoring manual[END_REF] and Set I of the Advanced Progressive Matrices [START_REF] Raven | Manual for Raven's progressive matrices and vocabulary scales[END_REF], which is constituted of 12 problems that subjects had to solve in 10 minutes (APM ≥ 5). Fluid intelligence was evaluated with reference to the works showing that interindividual differences regarding fluid intelligence are linked to interindividual differences in executive functioning (e.g., [START_REF] Holland | Autobiographical and text recall in the elderly: An investigation of a processing resource deficit[END_REF]. The means associated with each of these inclusion criteria are presented in Table 1. A series of Student's t tests indicated that young adults performed better at each of the administered tests, with the exception of GDS, for which our two groups of participants presented equivalent scores. 

Cognitive assessment

The cognitive assessment was divided into different kinds of tasks evaluating two dimensions of cognitive functioning: executive functions (EFs) and working memory (WM).

Executive functioning assessment. Executive functioning was assessed on the basis of the three EFs isolated by Miyake et al. (2000, i.e., shifting, updating, and inhibition), and a fourth executive function, namely planning. Thus, shifting was assessed with the Trail Making Test [START_REF] Lezak | Neuropsychological assessment[END_REF], which is divided into two parts consisting of connecting items. In the first part (A), the subjects have to connect digits in ascending order. In the second part (B), they have to connect digits and letters alternately in ascending and alphabetical orders (e.g., 1-A-2-B-3-C…). In this test, the time taken to achieve each part is measured, with the time required to complete part A constituting an indicator of processing speed while subtracting the times taken for parts B and A gives an indicator of shifting abilities. Thus, the longer the time required to complete part A, the lower the processing speed. Similarly, higher TMT B-A scores reveal lower shifting abilities.

The updating process was assessed through a running span task [START_REF] Morris | Habituation to irrelevant speech: Effects on a visual shortterm memory task[END_REF], which is a memory task based on the presentation of sequences of a variable number of consonants (4, 6, 8 or 10), with the subject having to repeat only the last four consonants of each string. As the subjects do not know in advance the length of the sequence, they have to update constantly the items in their memory in order to maintain only the last four consonants of the sequence, which requires a high level of cognitive control [START_REF] Morris | Habituation to irrelevant speech: Effects on a visual shortterm memory task[END_REF][START_REF] Vieillard | Performances à une tâche de mémoire de travail sous induction émotionnelle négative : influence modulatrice de l'état émotionnel sur les processus exécutifs[END_REF]. Like [START_REF] Plancher | Mechanisms underlying the production of false memories for famous people's names in aging and Alzheimer's disease[END_REF], we presented 16 different strings so the highest score was 16. Moreover, the sequences were administered in the form of three separate blocks, a familiarisation block and two test blocks, each comprising 2 sequences of each length. The strings of consonants were presented so that no more than two series of the same length were presented consecutively.

The third executive function, inhibition, was assessed through the Stroop test [START_REF] Stroop | Studies of interference in serial verbal reactions[END_REF], which evaluates the ability to resist interference. It is constituted of three cards administered successively. The first one displays colour patches that the subject has to name as rapidly as possible. The Stroop version used in this study was the one available in the GREFEX battery [START_REF] Godefroy | Fonctions exécutives et pathologies neurologiques et psychiatriques: évaluation en pratique clinique[END_REF], in which three different colours are used: blue, green and red. The second card displays the names of the colours previously presented, printed in black, and the speed of word naming is measured. The third and last card refers to the interference condition. This card displays the colour names presented previously, but printed in a conflicting colour (e.g., the word red is printed in blue). As before, the subject has to name the colours as rapidly as possible, without paying attention to the verbal content of the words. Each card was constituted of 10 rows of 10 items. In accordance with [START_REF] Golden | Stroop colour and word test: A manual for clinical and experimental uses[END_REF] adaptation, the subjects had 45s to read and name as many words or colours as possible, with the examiner measuring the number of named items. The individuals who presented an interference score higher than 0 were considered to have high inhibition abilities, while scores less than this value are considered as reflecting lower inhibition abilities.

The last executive function evaluated in this study was planning (see, [START_REF] Chan | Assessment of executive functions: Review of instruments and identification of critical issues[END_REF], which was assessed through the clock drawing test [START_REF] Critchley | The parietal lobes[END_REF]. In this task, the subjects have to complete the face of a clock (i.e., mark in the 12 digits of the hours) and draw the hands to indicate a specific time (e.g., 11 past 10). One point is awarded on 7 quality criteria for the execution of the instructions (e.g., the 12 digits are present, placed in the correct order, well placed spatially, and the two hands are drawn). The normal and expected score in young adults and/or adults without cognitive difficulties is 7/7, scores below this value revealing planning difficulties.

Working memory assessment. WM was understood according to Baddeley's model [START_REF] Baddeley | Working memory[END_REF][START_REF] Baddeley | The episodic buffer: a new component of working memory?[END_REF] by determining the involvement of the central administrator and the two subsidiary systems, whose efficiency was evaluated with both the digit span subtest of the WAIS-III [START_REF] Wechsler | WAIS-III administration and scoring manual[END_REF] and Corsi blocks [START_REF] Corsi | Human memory and the medial temporal region of the brain[END_REF]. The former assesses the efficiency of the phonological loop and relies on the presentation of lists with an increasing number of digits (from 2 to 9). Sequences of digits are given orally at the rate of one per second by the experimenter and the subject has to repeat each of them in the same order immediately afterwards. Thus, the memory span refers to the number of digits included in the longest sequence that is accurately repeated. Corsi blocks are based on the same principle as the digit span task, with the difference that they evaluate the visuo-spatial sketchpad through a tapping task of cubes arranged on a board. The examiner taps a gradually increasing sequence of blocks (from 2 to 9), which the subject has to reproduce in the same sequential order. As in the digit span task, the visuo-spatial span is determined from the longest sequence correctly repeated. For the purpose of this study, we used the standardisation of the Corsi blocks proposed by Kessels, van Zandvoort, Postma, Kappelle and de Haan (2000). These two tasks were also administered in reverse order to examine the efficiency of the central administrator. As [START_REF] Kessels | The Corsi Block-Tapping Task: Standardisation and Normative Data[END_REF] did not carry out a standardisation of the reverse order version of Corsi blocks, we used the sequences proposed in a French study by Fournier and Albaret (2014).

Apparatus of the BE task

The BE task was presented on a 15-inch MacBook Pro portable computer (2006) and was run by Psyscope software [START_REF] Cohen | PsyScope: A new graphic interactive environment for designing psychology experiments[END_REF]. The participants were tested individually and were seated at a distance of approximately 50cm from the computer screen during the experiment.

Stimuli

In the BE task, 20 visual scenes, each one in two versions, were used, leading to a total of 40 photographs. Each of these scenes -which depicted natural scenes of a central object or a cluster of objects photographed in a natural setting -was produced in a close-up and a wideangle version. The central object covered, on average, approximately 40% of the total surface area of the close-up version of the scenes, and the wide-angle version of the same scenes was constructed so that there was a mean difference of 16.5% between the two versions (cf. Figure 1 for an example), a difference that is known to lead to prevalent boundary extension compared to greater differences [START_REF] Hale | An influence of extremal edges on boundary extension[END_REF]. Half of the scenes were used as test stimuli, i.e., photographs that were strictly the same between the two phases of the experiment. Thus, pictures that were presented in a close-up version during memorisation and in the same close-up version during recognition are referred to as CC trials, whereas the wide-angle pictures used as test photographs are referred to as WW trials. In the same way, half of the pictures were used to create "different trials" in which pictures were presented in a different version between the two phases of the experiment, and will be referred to as "distractors". The pictures presented in a close-up version during the memorisation phase and in a wide-angle one during recognition are referred to as CW trials, and the reverse as WC trials. Moreover, an additional photograph was used as an example during the familiarisation phase of the experiment.

The photographs were centered on a white screen and were presented in dimensions of 15*11cm.

Procedure

As the whole procedure lasted about 2 hours, it was administered in two sessions. In the first, the health questionnaire was administered to the participants, before they were evaluated on the different inclusion criteria described previously. In the second session, held a maximum of three days later, the participants were evaluated on both WM and executive functioning. The order of the different tasks assessing cognitive functioning was chosen at random and then kept constant across the participants. The session began with the clock drawing test and was followed by the Corsi blocks, the running span task, the TMT, the Stroop test, ending with the digit span task. The boundary extension task was administered after these tests and is described below.

Boundary extension task

The participants were exposed to a classic version of the camera distance paradigm, a memory task developed by Intraub and colleagues (e.g., [START_REF] Gagnier | Fixating picture boundaries does not eliminate boundary extension: Implications for scene representation[END_REF][START_REF] Intraub | Wide-angle memories of close-up scenes[END_REF][START_REF] Intraub | Looking at pictures but remembering scenes[END_REF] and consisted of two experimental phases, a memorisation phase followed by a recognition test.

Memorisation. During the memorisation phase, the participants were exposed to 20 photographs (10 close-up and 10 wide-angle views) that they had to memorise to the best of their abilities, by paying attention as much to the content of the scenes as to their background (e.g., [START_REF] Gagnier | When less is more: Line-drawings lead to greater boundary extension than colour photographs[END_REF]. Photographs were presented in a random order and stayed on the screen for 15s, a duration enabling an in-depth processing of visual information. Each photograph was preceded by a 600-ms central fixation-point and followed by a 500-ms visual mask (i.e., visual noise) on the center of which appeared a red fixation-point to prevent scanning effects. The visual mask was then followed by a 1-s blank screen, so that the ISI lasted approximately 2s.

Recognition. Memory was tested immediately after the end of the memorisation phase. It was explained to subjects that they would see the previously memorised scenes again, in a random order, with the difference that some of them may have been modified in relation to the distance at which they appear. Thus, the participants had to rate on a five-point scale (ranging from -2 to 2) whether each newly presented scene seemed to them at the same distance as (0 value of the scale), closer-up (a little: value -1; a lot: value -2) or wider-angle (a little: value 1; a lot: value 2) than the original one. The participants also gave their confidence rating for each of their responses, by indicating whether they were sure, pretty sure or not sure. They were also given an "I don't remember that picture" option. During the recognition test, the participants had no time constraints to validate their answers.

During the experiment, the versions of the test stimuli and the distractors were counterbalanced from one participant to another, which led us to produce four different experimental scripts. Thus, the subjects perceived a total of 5 CC (a close-up picture tested by a close-up), 5 WW (a wide-angle tested by a wide-angle), 5 CW (a close-up tested by a wideangle) and 5 WC (a wide-angle tested by a close-up) trials. In addition, the participants underwent a familiarisation phase before the experiment in order to become familiar with the type of stimuli and their presentation duration.

For the subjects who participated in the BE task only, the order was the same, with the exception that the procedure was administered in one session, without cognitive/ executive assessment.

RESULTS

Effect of aging on boundary extension

The results presented in this section are based on data from all participants (N = 78).

Confidence ratings

Overall, participants reported being sure of their responses in 48.14% of cases, pretty sure in 40.13% and not sure in 11.41%. They declared having forgotten a picture in 0.32% of cases. Young participants declared being sure of their responses in 47.56% of cases, pretty sure in 41.54%, not sure in 10.65%, and having forgotten a picture in 0.25% of cases. The elderly participants were sure of their responses in 48.72% of cases, pretty sure in 38.72% and not sure in 12.18%. They had forgotten a picture in 0.38% of cases. There was no difference between young and elderly people in these self-evaluations (all independent t-tests ns).

Memory distortion analyses

Test picture analysis (CC and WW trials). In order to determine whether a memory distortion occurred, the .95 confidence intervals associated with each mean boundary rating were computed (e.g., [START_REF] Gagnier | Fixating picture boundaries does not eliminate boundary extension: Implications for scene representation[END_REF][START_REF] Gottesman | Surface construal and the mental representation of scenes[END_REF]. Thus, a mean boundary rating equivalent to 0 revealed the absence of directional memory distortion, whereas a negative significant value indicated BE and a positive significant one, boundary restriction (BR), the opposite effect to BE. The analyses, which were computed on all the trials (except the forgotten pictures) and higher-confidence rating trials (pretty sure and sure responses), led to the same pattern of results, with the exception of observations made for WW trials in older participants, a difference that is described below.

Figure 2 depicts the mean boundary ratings observed for the test trials (CC and WW) in younger and older adults when the analyses were computed on higher-confidence trials. Whether the analyses were performed on all or on higher-confidence trials, the results indicated that CC trials led to significant boundary extension in both young and older adults. However, the WW trials led to different patterns of results when the analyses were run on all or on higher-confidence trials. Thus, when the analyses were computed on the higherconfidence ratings, they indicated no directional memory distortion in young adults, but a BE effect was observed in the elderly (cf. Figure 2). This latter pattern of results differed slightly when the analyses were computed on all responses, as the mean boundary rating observed for the elderly led to no significant directional memory distortion (as for young adults), although this effect almost reached significance (.95 CI = [0.0007; -0.3238]). A 2*2 mixed-design ANOVA computed on subjects' mean boundary ratings with Age group (young, old) as a between-subjects factor and Test type (CC, WW) as a within-subjects factor revealed the same pattern of results when the analyses were run on all response trials and on higher-confidence trials. For this reason, we focus on the observations made with the latter that offers a better accuracy (e.g., [START_REF] Intraub | Looking at scenes while searching for numbers: Dividing attention multiplies space[END_REF]. Thus, the ANOVA revealed a significant effect of Test type, F(1, 76) = 20.440, p < .001, η 2 p = .212, indicating greater boundary extension in CC trials, which were evaluated as closer-up than WW trials. The results also indicated a marginal and negligible effect of Age group, suggesting that the elderly would present a trend toward more BE than young adults, F(1, 76) = 3.417, p = .068, η 2 p = .043. Moreover, the Test type* Age group interaction was not significant, F(1, 76) < 1, p = .323, η 2 p = .013.

Distractor analysis (CW and WC trials).

As before, the analyses were run twice, on all and higher-confidence trials, and led to the same pattern of results. So, only the observations made on the higher-confidence confidence trials are reported here. A 2 (Age group: young, old) *2 (Test type: CW, WC) mixed-design ANOVA computed on subjects' mean boundary ratings showed an effect of Test type, F(1, 76) = 153.412, p < .001, η 2 p = .669, indicating that the participants used the rating scale correctly and were able to discriminate the close-up and wide-angle versions of the same scene. The results also indicated no effect of Age group, F(1, 76) < 1, p = .354, η 2 p = . 011, and no significant interaction, although the latter effect almost reached significance in spite of a very weak effect size, F(1, 76) = 3.867, p = .053, η 2 p = . 048.

The analyses were also computed on the absolute values of the distractors to ensure that the magnitude of the ratings differed between the CW and WC conditions, CW trials being rated closer to 0 than WC ones when a picture is remembered as a wider-angle view than the studied picture [START_REF] Gottesman | Surface construal and the mental representation of scenes[END_REF]. This is a key question, as this asymmetry constitutes one of the specific diagnostic patterns of BE (e.g., [START_REF] Hale | An influence of extremal edges on boundary extension[END_REF]Intraub & Dickinson, 2008;Intraub et al., 2008). Thus, the absolute values of the WC trials were determined by multiplying the negative mean boundary ratings by -1 [START_REF] Czigler | Prediction beyond the borders: ERP indices of boundary extension-related error[END_REF]. As previously, a 2 (Age group: young, old) *2 (Test type: CW, WC) mixed-design ANOVA was computed, which indicated a significant effect of Test type, F(1, 76) = 22.153, p < .001, η 2 p = .226, suggesting that CW trials were evaluated as more similar (i.e., closer to 0) than WC trials. No effect of Age group, F(1, 76) < 1, p= .413, η 2 p = .009, and no significant interaction between the two variables were observed, F(1, 76) = 1.610, p= .208 , η 2 p = .021.

In summary, the results reported a marginal effect of age on BE, suggesting that the elderly tend to extrapolate spatial layout more than young adults (cf., [START_REF] Seamon | Misremembering pictured objects: People of all ages demonstrate the boundary extension illusion[END_REF]. In addition to not being significant, the effect size associated with this effect reported a weak effect (η 2 p = .043, accounting for 4.3% of the variance; cf., [START_REF] Cohen | Statistical Power Analysis for the Behavioral Sciences[END_REF], leading us to conclude, by caution, in the absence of an effect of age on BE. Overall, these results replicate those of [START_REF] Multhaup | Boundary Extension Is Sensitive to Hand Position in Young and Older Adults[END_REF], who observed no effect of aging on BE with a recognition task.

Cognitive and executive mechanisms underlying boundary extension

As a reminder, only 46 of the subjects presented above accepted to participate both in the BE task and the cognitive and executive assessment. We note that the results presented in the previous section are also observed on this smaller sample 1 .

1 Indeed, similar patterns of results emerged when the analyses were computed on the subsample of subjects who also participated in the cognitive and executive battery (N =46). As the results were identical when the analyses were run on all trials and on higher-confidence trials, only the results observed with the latter are reported here. Moreover, for brevity, only the results of test pictures are exposed in detail. Thus, for CC and WW trials, a 2*2 mixed-design analysis of variance computed on participants mean boundary ratings with Age group as a between-subjects factor and Test type as a within-subject factor revealed an effect of Test type, F(1, 44) = 4.636, p = .037, η 2 p = .095, with greater BE for CC trials, no effect of Aging, F(1, 44) = 1.709, p = .198, η 2 p = .037, and no significant interaction between these two variables, F(1, 44) < 1, p = .637, η 2 p = .005. For distractors, the pattern of results was the same as with the whole sample of participants, with the exception of a significant interaction between Test type and Age group, F(1, 44) = 7.612, p = 0.008, η 2 p = .147, revealing that older participants evaluated the CW trials closer to 0 than the younger ones, t(44) = 2.942, p = 0. 005, d = 868.

Performance of young and older adults in the different cognitive and executive tasks

Table 1 presents the mean performances and associated standard deviations observed for young and older adults in the different cognitive and executive tasks. A series of Student's t tests indicated that the young participants performed better than the older ones at all the tasks, except the digit span when administered in a normal order.

Cognitive mechanisms underlying boundary extension

To investigate the cognitive mechanisms underlying spatial layout extrapolation in young and elderly adults, a series of Pearson correlations was computed (see, Appendices A and B) between the mean scores observed for different BE indicators and the scores obtained in the different cognitive tasks (administered to assess WM and EF). Concerning BE indicators, we made the choice of focusing on the most sensitive and representative ones: CC trials, which are described as a more sensitive measure of BE than WW (e.g., Dickinson & Intraub, 2008), and the CW-WC difference (computed on absolute values), which constitutes a key indicator of BE (e.g., [START_REF] Gottesman | Surface construal and the mental representation of scenes[END_REF]. Furthermore, in Appendix C, we report correlations computed on the CW indicator, which may constitute, to us, an indicator of boundary extension that could be used in correlational analyses. Due to the small sample size, correlational analyses computed for each group of subjects were conducted in an exploratory perspective.

In this section, we suppose that when a cognitive function is involved in BE, there should be significant correlations between the scores obtained on executive and WM tests and measures of BE. However, due to the small sample size, we chose (1) not to report correlations too close to the commonly accepted significance threshold (i.e., with a p-value between .04 and .05) and (2) to only report the correlations that were significant both when computed on all the responses (not sure, pretty sure and sure responses) and on the higherconfidence ratings (pretty sure and sure responses) of the BE task. For better reliability, correlations on the higher-confidence ratings (pretty sure and sure responses) are reported here.

Correlation analysis for young adults

A series of Pearson correlations was computed between the mean scores of the two selected indicators of the BE task and the scores obtained in the tasks aimed at evaluating the efficiency of working memory (Corsi blocks -normal and reverse, and the digit span tasknormal and reverse) and executive functioning (clock drawing test, TMT-A, TMT B-A, running span, Stroop).

Thus, the mean CC scores obtained in the BE task correlated positively with the scores obtained in the Corsi blocks (normal order, r = .512, p = .012), and in the Stroop test (r = .567, p = .005), So, higher visuo-spatial span and higher inhibitory abilities are associated with more positive scores in the BE task (i.e., scores indicating less BE). Indeed, as indicated by the positive linear relationship, individuals with higher visuo-spatial span and inhibitory abilities would be more prone to BR errors. This suggests that visuo-spatial span and inhibition could be involved in BE and may constrain spatial layout extrapolation. Such a pattern of results was corroborated by the analyses computed on the CW-WC difference (absolute values; see Appendix A)2 .

To investigate better the mechanisms underlying spatial layout extrapolation, we chose to compute correlations a posteriori between the different indicators of the BE task and the scores observed for the different cognitive tasks used for our inclusion criteria: the MMSE, the APM and the Vocabulary subtest of the WAIS-III. The results revealed no significant correlation.

Correlation analysis for the elderly

As before, a set of Pearson correlations was computed between the mean scores of the two indicators of the BE task and the scores obtained in the tasks aimed at evaluating the efficiency of working memory and executive functioning. The pattern of results observed with the elderly differed from that of the young adults, as there was, according to our criteria, no significant correlation between the selected BE indicators and the scores obtained in the different cognitive and executive tasks. Moreover, none of the correlation computed a posteriori between the indicators of the BE task and the scores obtained in the different tasks used for our inclusion criteria was significant (But see, Appendix C).

Test of homogeneity of correlation coefficients

To examine the possibility that different cognitive mechanisms are mobilised in BE as a function of age, we tested the differences observed between young and older adults for significant correlations. All the analyses were computed via Statistica PL software, which includes tests of homogeneity of correlation coefficients. So, each significant correlation reported previously was compared to the corresponding correlation coefficient observed for the other age group. For the CC indicator, the tests of homogeneity reported a significant difference between our two age groups for correlations on the Stroop test only (p = .030). Concerning the CW-WC indicator, we observed a marginal effect for the Stroop test only (p = .082). All the other comparisons are not significant.

DISCUSSION

This research pursued the objective of investigating the cognitive mechanisms involved in boundary extension, in both young and older adults. To do so, we asked older and young adults to carry out a BE task based on a paradigm similar to that used by Multhaup et al. (2016). As well as these authors, we observed that, when confronted with a recognition task, young and older adults seem to extrapolate spatial layout in equivalent proportion, leading us to conclude to the absence of an effect of aging on BE in these conditions. According to the Multisource model [START_REF] Intraub | Rethinking visual scene perception[END_REF] and source monitoring theories [START_REF] Johnson | Source monitoring[END_REF], these results indicate that, during the memory test, our participants encountered difficulties in discriminating the information actually perceived from the internally-driven information (the mentally extrapolated area of the scene), a difficulty that was observed in equivalent proportions in young and older adults.

However, precautions must always be taken when interpreting a null effect. Indeed, the results obtained by [START_REF] Seamon | Misremembering pictured objects: People of all ages demonstrate the boundary extension illusion[END_REF] are closer to those generally reported in the literature on false memory (i.e., increased memory errors in aging, regardless of the study paradigm used; e.g., [START_REF] Balota | Veridical and false memories in healthy older adults and in dementia in Alzheimer's type[END_REF][START_REF] Dehon | Variations in processing resources and resistance to false memories in younger and older adults[END_REF][START_REF] Dennis | Effects of aging on true and false memory formation: An fMRI study[END_REF][START_REF] Norman | False recognition in younger and older adults: Exploring the characteristics of illusory memories[END_REF][START_REF] Plancher | Mechanisms underlying the production of false memories for famous people's names in aging and Alzheimer's disease[END_REF] and question the effect of the nature (more or less sensitive) of the BE task used (recall task in Seamon et al., for example). Moreover, BE may differ in several ways from other memory errors described in the literature (for instance, relying on verbal stimuli or misleading information), one of whose characteristics is to include verbal -and more abstract -information than sensorial information, as found in the visual scenes we used. So, the absence of an age effect between young and older adults could result from these experimental features.

As age alone may not account for the effect of aging on memory [START_REF] Corson | Les faux souvenirs[END_REF], this research has tried to investigate the cognitive mechanisms underlying spatial layout extrapolation (quality of executive functioning, of WM, and processing speed), in both young and older adults. The results revealed different patterns in our two age groups, suggesting that the cognitive mechanisms underlying spatial layout extrapolation would differ in younger and older adults.

Cognitive mechanisms underlying BE in young adults

With regard to the cognitive mechanisms underlying spatial layout extrapolation, it appears that executive functioning might be one of the essential determinants of BE in the young adults. Indeed, EFs such as inhibition and updating would be involved in BE and may constrain spatial layout extrapolation by allowing the observer to discriminate more easily the actually perceived scene from the mentally extrapolated area. Such a result fits with previous studies showing the involvement of EFs in false memory creation, with a high level of executive functioning leading to better memory performance whatever the age. For instance, in a developmental perspective, it has been shown that EFs are central to the difficulties encountered by children or the elderly when they have to identify the source of memorised information (e.g., [START_REF] Butler | Age differences in veridical and false recall are not inevitable: The role of frontal lobe function[END_REF][START_REF] Chan | The testing effect in recognition memory: A dual process account[END_REF][START_REF] Karpinsky | Suggestibility under pressure: Theory of mind, executive function, and suggestibility in preschoolers[END_REF]. Thus, the correlation between BE and EF empirically corroborates the idea that BE can be conceptualised as a source-monitoring error, as postulated by Intraub in her Multisource model of scene perception (e.g., [START_REF] Intraub | Rethinking visual scene perception[END_REF].

In addition, the fact that inhibition and updating would be involved in BE emphasizes the importance of controlled processes in constraining spatial layout extrapolation (e.g., Intraub et al., 2008). According to the correlations observed in the present study, inhibition may be the most important executive component involved in BE, which would control the activation level of extrapolated information and, consequently, allow a better discrimination between the different sources of information (e.g., [START_REF] Zacks | Human memory[END_REF]. This is in agreement with the results of numerous studies showing the greater efficiency of inhibitory processes of young people compared to older adults, resulting in more frequent failures or errors in memory with age (e.g., [START_REF] Hasher | Inhibitory control, circadian arousal, and age[END_REF][START_REF] Hasher | Inhibitory control over no longer relevant information: Adult age differences[END_REF]see, Devitt, Tippett, Schacter, & Addis, 2016, for a recent study in the autobiographical domain).

Moreover, unsurprisingly, it appears that visuo-spatial span would be involved in spatial layout extrapolation: as previously, higher visuo-spatial abilities might constrain BE, leading these individuals to make more BR errors than those with lower abilities. Otherwise, the fact that verbal abilities may not be involved in BE calls for different types of comments: in addition to the choice of the task (digit span task), which can be discussed, we can also assume the presence of independent processing channels, an idea supported for instance by the fact that sound does not interfere with BE (e.g., [START_REF] Gagnier | Rethinking boundary extension: The role of source monitoring in scene memory[END_REF], see also, Intraub et al., 2015, for a description of these experiments; Munger & Multhaup, 2016).

A last point that needs to be noted is that the correlations observed suggest that the higher the inhibition and visuo-spatial span, the more the individual will be prone to boundary restriction, the memory error opposite to BE (cf., CC indicator). As EF tasks (e.g., the Stroop test) mobilise attentional abilities, we can hypothesise that these processes would constrain spatial layout extrapolation by focusing attention on the details of the perceived scene (i.e., local rather than global scene processing). Thus, these results, yet to be consolidated, suggest that young adults with higher cognitive abilities would favour an analytical processing of their visual environment.

Cognitive mechanisms underlying BE in the elderly

With the exception of the digit span (normal order), the elderly performed less well than young adults in the different cognitive and executive tasks administered, a typical effect of aging on cognitive functioning (see however Verhaegen's meta-analyses [2011], which demonstrated that executive control decline in aging has been exaggerated). Moreover, on correlational analyses, we observed a different pattern of results from that described for younger adults, suggesting that BE would rely on different cognitive mechanisms as a function of age, a result that was underpinned by correlation coefficients homogeneity tests.

In fact, none of the different cognitive and executive functions tested seemed to underlie spatial layout extrapolation.

While various authors have observed that the quality of EFs is a predictor of false memory creation, with older adults with a high executive level presenting better memory performance (e.g., [START_REF] Plancher | Mechanisms underlying the production of false memories for famous people's names in aging and Alzheimer's disease[END_REF], it seems unwise to conclude now that EFs such as inhibition, flexibility or updating, as well as WM or processing speed, would play no role in spatial layout extrapolation in the elderly. On the contrary, it seems plausible that other factors might contribute to explaining the absence of a significant correlation observed in the present research; one potential candidate could be attentional resources. In normal aging, whereas impairment in executive functioning is associated with retrieval processes and, more specifically, source-monitoring difficulties, a decrease in attentional processes is responsible for memory errors during encoding (e.g., [START_REF] Butler | Age differences in veridical and false recall are not inevitable: The role of frontal lobe function[END_REF][START_REF] Corson | Les faux souvenirs[END_REF]. Otherwise, the fact that none of the EF tasks correlates with BE raises the question of the conservation of the factor structure of EFs described in Miyake et al.'s model (2000), with different authors doubting its conservation during aging (e.g., [START_REF] De Frias | Structure of four executive functioning tests in healthy older adults[END_REF], 2009). For instance, De Frias et al. ( 2009) demonstrated that older adults with a higher executive level present a more differentiated factor structure (3 factors) than their counterparts with lower abilities (one factor).

Although executive functioning may be one of the essential determinants of spatial layout extrapolation in younger adults, intellectual efficiency might be at least one of the determinants of BE in the elderly (See, Appendix C), a pattern that was not observed in younger participants (but see, [START_REF] Chapman | Understanding boundary extension: Normalisation and extension errors in picture memory among adults and boys with and without Asperger's syndrome[END_REF]. In fact, the results suggest that older adults with a higher fluid and crystallised intelligence may present greater BE, leading us to hypothesise that these individuals would favour a more global processing of the visual scenes than their counterparts with lower abilities. This better ability to predict the probable surrounding space suggests a greater tendency in these individuals to enrich the information, which has already been observed among others in the field of text processing [START_REF] Gold | A longitudinal study of off-target verbosity[END_REF][START_REF] Gould | Adult age differences in elaborations produced during prose recall[END_REF][START_REF] Bouëdec | Inhibition et vieillissement[END_REF]. Thus, according to the Multisource model (e.g., [START_REF] Intraub | Rethinking visual scene perception[END_REF], the elderly with higher crystallized and fluid intelligence might be more likely to create a richer peripheral/contextual portion of the representation surrounding what is perceived, possibly leading to greater BE. Moreover, as the opposite pattern (i.e., more BR errors) was observed in younger participants with higher cognitive abilities, we can hypothesise the existence of a different approach to visual scenes as a function of age, in which younger adults would favour an analytical processing and older adults with higher abilities a global processing of their environment. Naturally, the relationship observed between BE and intelligence (fluid, crystallised) needs to be replicated and investigated further.

That said, from a methodological point of view, the sample of older individuals who participated in cognitive and executive assessment seems too small to overcome the variability inherent in aging. Indeed, it has been shown that the heterogeneity of the profiles of the elderly is more marked than that of young adults, whose profiles are generally more homogeneous [START_REF] De Beni | Reading comprehension and aging: Does an age-related difference necessarily mean impairment?[END_REF]. Such an idea is evidenced by the performance profiles of older people in the BE task, with standard deviations being higher than those for young adults.

Conclusion

In conclusion, it appears that BE, an adaptive memory error involved in spatial cognition, may be due to different mechanisms at different ages. While in young adults the favoured explanation would primarily be based on source-monitoring difficulties linked with EF, in the elderly this explanation would be paired with the intellectual efficiency level and, more speculatively, with the hypothesis of a decrease in attentional processes, impacting the quality of encoding. In this way, the hypothesis of impaired attentional processes could be understood in a complementary approach. Moreover, as we just wrote, the results suggested that cognitive abilities would be linked with different ways of processing visual information as a function of age.

Finally, such results and conclusions need to be put into perspective, as this is, to our knowledge, the first study exploring the cognitive mechanisms underlying spatial layout extrapolation. Because some factors known to have an effect on the performance of older adults (i.e., attentional factors) were not taken into consideration, further research is required not only to determine the relative contribution of the factors mentioned above, but also to evaluate the effect of differential abilities in these factors, in both young and older adults. More generally, the aim of these studies will be to identify better the strength or vulnerability with aging of the different cognitive functions and specify the conditions enabling the optimisation of mental functioning in older adults. Correlation analysis for young adults. The results indicated positive correlations between the CW indicator of the BE task and a) the scores obtained in the running span task (p = .028) and b) the Stroop test (p = .024), corroborating the hypothesis that EF would be involved in BE in young adults: higher updating and inhibitory abilities are associated with more positive scores in the BE task (i.e., positive values of the rating scale, referring here to correct answers). In this case, the more positive the rating on CW trials, the larger the rated difference between the remembered view of the close-up stimulus and the visible view of the wide-angle test picture, which is consistent with less BE for the close-up stimulus3 .

Correlation analysis for the elderly. The CW scores correlated significantly with those obtained in the APM (p = .008) and the Vocabulary subtest of the WAIS-III (p = .006): the elderly with higher fluid and crystallised intelligence score lower in the BE scale (i.e., negative values of the scale, referring in this case to BE errors). Surprisingly, this suggests that older adults with a higher fluid and crystallised intelligence would be more prone to BE than those with a lower efficiency (See, Discussion).

Test of homogeneity of correlation coefficients. We observed a significant difference for correlations on the APM (p = .003), the Vocabulary subtest (p = .014), and a marginal effect for the Running span (p = .066).

Figure 1 .

 1 Figure 1. Example of photographs presented during the experiment; the picture on the left depicts a close-up version of the scene, while the photograph on the right depicts a wide-angle version of the same scene.

Figure 2 .

 2 Figure 2. Mean boundary ratings observed for the different trial types (CC, WW, CW, WC) as a function of age group for higher-confidence trials (pretty sure and sure responses). The error bars represent the .95 confidence intervals. [CC: close-up picture tested by a close-up, WW: wide-angle tested by a wide-angle, CW: close-up tested by a wide-angle, WC: wide-angle tested by a close-up].

Table 1 .

 1 Demographic

	AGE GROUP	
	YOUNG ADULTS	ELDERLY
	(N = 23)	(N = 23)

characteristics and mean scores observed for the different cognitive tests as a function of age group (young adults, healthy elderly). The standard deviations are presented in parentheses. * Significant difference at p< .05; ** Significant difference at p< .01; *** Significant difference at p< .001.

The CW-WC difference (on absolute values) has to be interpreted in the same way as the boundary rating scale when it is used with CC and WW trials, negative values indicating BE, while positive values indicate BR. The more the value is different from 0, the higher the memory distortion is.

Note, however, that these two correlations were no longer significant when a Bonferroni correction for multiple comparisons was applied.
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Appendix A: Pearson's correlations coefficients observed for young adults

As the pattern of results was similar when the correlations were computed on all the responses (not sure, pretty sure and sure) of the BE task on the one hand, and on the higher confidence ratings (pretty sure and sure responses) on the other hand, only the results observed in the latter are reported here. Note that only the correlation coefficients reported in the two first columns respond to our research hypotheses.

Appendix B: Pearson's correlations coefficients observed for the elderly

As the pattern of results was similar when the correlations were computed on all the responses (not sure, pretty sure and sure) of the BE task on the one hand, and on the higher confidence ratings (pretty sure and sure responses) on the other hand, only the results observed in the latter are reported here. Note that only the correlation coefficients reported in the two first columns respond to our research hypotheses. 
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Appendix C Complementary analyses (CW trials)

In this section, we present complementary analyses that we computed on CW trials, which, to us, might constitute an indicator of BE in correlational analyses.

To understand our reading of the CW distractors items, we first specify that we are reasoning here on individual data, as is the case when calculating correlations, rather than on mean values, as it is usually the case in BE studies. Moreover, if some of these results are rarely observed in ecological situations, we retain them here as plausible from a theoretical point of view and interpret them as an indicator of BE in correlational analyses: indeed, while correct answers the CW condition (in which the memory of a close-up picture is tested with the wide-angle version of the same scene) refer to the positive values of the BE rating scale, a picture rated as the same as the studied one (0 value of the scale) indicates that the scene is remembered as a wider-angle view than the studied picture, thus revealing BE [START_REF] Gottesman | Surface construal and the mental representation of scenes[END_REF]. In the same way, rating the test picture as closer (negative values of the scale) would indicate that the observer's memory includes greater spatial expanse than in the original one and thus, that the memory includes (very) extended boundaries. This idea is also corroborated by the interpretation of the five-point rating scale (For explanations about the CW indicator, see also, Munger & Mulhaup, 2016). While it seems unlikely to observe negative means with CW indicator, this possibility may be more plausible in the case of individual data. Correlation coefficients observed for each age group are presented in Table 2.