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Introduction

In neuropsychology, pantomime is defined as the 'gestural description' of object use (Hécaen, 1978;[START_REF] Bartolo | Pantomimes are special gestures which rely on working memory[END_REF]. Examining the production of pantomimes is an integral aspect of assessing apraxia [START_REF] Cubelli | Definition: Apraxia[END_REF]. Participants are asked to pretend to perform an action with an object without actually holding the object in their hand. They are required to configure hand and fingers as if holding the object and to reproduce the appropriate gesture to use it. A correct pantomime requires bearing in mind the shape and size of the object to set the hand's posture (e.g., the distance between fingers to grasp a pen), the distance of the object from the goal (the table in the case of pretending to write with a pen), and the action to be mimed (moving the wrist as if writing).

Defective production of pantomimes can be due to apraxia (Wang, and Goodglass, 1992;[START_REF] Niessen | Apraxia, pantomime and the parietal cortex[END_REF][START_REF] Sperber | Apraxia of objectrelated action does not depend on visual feedback[END_REF] or to working memory deficits [START_REF] Bartolo | Pantomimes are special gestures which rely on working memory[END_REF].

Errors occurring during pantomime production can be of content (e.g., semantically related or unrelated to the object), or of motor acts, either in temporal features (e.g., ordering and duration) or spatial characteristics (e.g., amplitude, hand, finger configuration, and undue contact) [START_REF] Mcdonald | Error types in ideomotor apraxia -a qualitativeanalysis[END_REF]Peigneux and Van der Linden, 2000;[START_REF] Bartolo | Cognitive approach to the assessment of limb apraxia[END_REF][START_REF] Bartolo | The sign of "Undue Contact" in the Object Use Test[END_REF]. The most frequently reported error is the so called 'body part as tool' (BPT), which occurs when the examinees use a part of their body as if it were a tool [START_REF] Peigneux | Influence of ageing and educational level on the prevalence of Body-Part-as-Objects in normal subjects[END_REF]. For instance, they move their index finger horizontally back and forth close to their lips, rather than closing their hand as if holding a toothbrush.

Healthy participants also produce BPT gestures [START_REF] Duffy | An investigation of body part as objects (BPO) responses in normal and brain-damaged adults[END_REF]. Some objects (e.g., a gun, scissors) are particularly prone to BPT (cf. Duffy and Duffy, 1989, Appendix pp. 234-235;Peigneux and Van der Linden, 1999, Appendix p. 552;Bartolo et al., 2008, Table 3, p. 38). In fact, it is not unusual for healthy people to produce iconic gestures in a symbolic or conventional way, reproducing the object shape rather than the appropriate mimed action. BPT performances can be viewed as the production of signs stored in longterm memory to represent objects or actions and often used for communication purposes. As such, gestures finalized to represent the function of objects should not be conceived as errors.

On the contrary, when the requested gesture ought to represent the actual use of an object, the mimed action should show its correct manipulation; hence, the symbolic representation of the shape of the object is an error. When Raymer and colleagues (1997) made explicit to participants that they had to pretend to use the object, imagining holding it "as they would if they had the actual tool" (p. 290), healthy control reduced the number of BPT, which instead were still present among left-brain damaged patients. Therefore, the task instructions to elicit pantomime production is crucial in how we vet performance.

In clinical practice as well as in research setting, the production of pantomime is assessed by means of either visual or verbal input. The visual condition is always assessed by showing an object (hereafter Pantomime by Object) and instructing participants to "Show me how you use this", without naming the object or allowing participants to touch or hold it [START_REF] Bartolo | Cognitive approach to the assessment of limb apraxia[END_REF][START_REF] Buxbaum | Knowledge of object manipulation and object function: dissociations in apraxic and nonapraxic subjects[END_REF]. Two versions of verbal instructions can be gleaned from the literature. In one version, participants are provided with the verbal description of the action to be performed (e.g., [START_REF] Dumont | Selective impairment of transitive gestures: An unusual case of apraxia[END_REF]: "Show me how you would brush your teeth" (Pantomime by Function). Alternatively, pantomime production is assessed by providing the name of the object (e.g., [START_REF] Bartolo | Cognitive approach to the assessment of limb apraxia[END_REF]: "Show me how you would use a toothbrush" (Pantomime by Name).

These types of instructions rely on different semantic processes [START_REF] Roy | Hand preference, manual asymmetries, and limb apraxia[END_REF][START_REF] Buxbaum | Knowledge of object manipulation and object function: dissociations in apraxic and nonapraxic subjects[END_REF]Stamenova et al., 2012, Garcea and[START_REF] Garcea | What is in a tool concept? Dissociating manipulation knowledge from function knowledge[END_REF][START_REF] Collette | The development of object function and manipulation knowledge: evidence from a semantic priming study[END_REF]Ruotolo et al., in press). Pantomime by Object and Pantomime by Name make explicit reference to an object, hence relying on Action knowledge (sometimes called manipulation knowledge, [START_REF] Buxbaum | Function and manipulation tool knowledge in apraxia: knowing "what for" but not "how[END_REF], that concerns the gesture to be accomplished with a given object (i.e., how an object is used). Pantomime by Function instead refers to Function knowledge, that concerns the use of the object independently of its actual manipulation (i.e., what the object is for).

Given the above, we predict that healthy participants would or not make BPT errors in pantomiming depending on the task instructions. BPT should be more frequent in the Pantomime by Function procedure, which emphasizes the functional role of objects rather than their actual manipulation. To test this hypothesis, we assessed a group of healthy participants with three tasks commonly used to assess pantomime production. [START_REF] Oldfield | The assessment and analysis of handedness: the Edinburgh inventory[END_REF] with normal or corrected-to-normal vision entered this study. All the participants gave written informed consent to participate in the study. They had normal Mini Mental State Examination scores [START_REF] Folstein | Mini-mental state": a practical method for grading the cognitive state of patients for the clinician[END_REF][START_REF] Kalafat | Standardisation et étalonnage français du « Mini Mental State » (MMS) version GRECO[END_REF]range = 25-30; M = 28.8, SD = 1.3). Younger adults were undergraduate students of the University of Lille. Older participants were recruited among the examiner' acquaintances or from leisure associations. The experimental protocol was approuved by the local ethical committee in behavioral sciences of the University of Lille III (Reference number 2013-4-S17).

Methods

Participants

Procedure

Participants have been tested on three tasks requiring pantomime execution (see Appendix for the list of stimuli). They all performed the gestures using the right dominant hand as no difference between the right and the left hand in gesture performance has never been reported in healthy participants [START_REF] Bartolo | Cognitive approach to the assessment of limb apraxia[END_REF][START_REF] De Renzi | Imitating gestures: A quantitative approach to ideomotor apraxia[END_REF][START_REF] Roy | Analysis of task demands in apraxia[END_REF]Goldenberg and Strauss, 2002). For each task, participants were presented, one at a time, with 15 items that were used in each version of the test and presented in a pseudorandom order (cf. Table 1): -Pantomime by Function: participants were asked to perform the gesture when the object function was given. Instructions were as follows (original French version followed by the English translation): «Je vais vous donner le nom d'une action à réaliser. On fait normalement cette action avec un objet. Attention, vous devez faire comme si vous aviez l'objet dans la main. Montrez-moi comment vous (nom de l'action) / I will give you the name of an action to execute. We normally perform this action with an object. Be careful, you must act as if you have the object in your hand. Show me how you (action name)».

-Pantomime by Name: the object's name was given. «Je vais vous donner le nom d'un objet.

Vous devrez me montrer comment l'utiliser. Attention, vous devez faire comme si vous aviez l'objet dans la main. Montrez-moi comment utilisez-vous un/e (nom de l'objet) / I will give you the name of an object. You will have to show me how to use it. Be careful, you must act as if you have the object in your hand. Show me how you use (object name)».

-Pantomime by Object: the real object was presented to the participants. «Je vais placer un objet devant vous. A vous ensuite de me montrer comment vous allez l'utiliser sans avoir l'objet dans la main. Attention, vous devez faire comme si vous aviez l'objet dans la main. Montrez-moi comment utilisez-vous cet objet / I'm going to place an object in front of you. Then you will show me how you use it, without holding the object in your hand. Be careful, you must act as if you have the object in your hand. Show me how you use this object ».

For each task two example-trials were given. In the first, the examiner gave the instruction and made the gesture. In the second example-trial, the examiner gave the instruction and asked the participant to make the gesture. If participants made an incorrect gesture, feedback was provided and the correct gesture was shown.

The tasks and the order of stimuli presented in the production of pantomimes tests have been randomized across participants (pseudo random order). One point was given for a correct performance, also after auto-correction, 0 for the incorrect (i.e., presence of content, temporal or spatial errors in the executed gesture; range 0-15 in each task). Participants were tested by trained research assistant. To check for inter-rater reliability, data from 18 participants whose performance was recorded (270 items per each task) have been blindly scored by a trained coder. The percentage of agreement between the two rates on item level revealed that ninety-one percent of the pantomimed items resulted in overlapping coding in the Pantomime by Function task; 94% in the Pantomime by Name and 93% in the Pantomime by Object task. Furthermore, high correlations were registered between the two coders in the total number of BPT errors detected in each task (.98 for the Pantomime by Function, .97 for both Pantomime by Name and Pantomime by Object task).

Data analyses

Normal distribution of accuracy scores has been ascertained by means of the Kolmogorov-Smirnov test (p >.05 in the three tasks). Accuracy scores on any of the three tasks did not correlate significantly with age and level of education (Pearson correlation, p > .05 in all cases). Hence, the data obtained from the 51 participants were analysed as a single group. As the assumption of sphericity was respected (Mauchley test, p > .05), differences in the accuracy scores in the three tasks have been explored using a one-way ANOVA for repeated measures and Tukey's test was used for post hoc comparisons.

The presence of BPT errors was investigated by running two separate analyses: one on the total number of BPT in each task and one on the proportion of BPT with respect to the total number of errors in each task. Given that normal distribution was not respected (Kolmogorov-Smirnov, p < .05) and correlation with age and education was lacking (Spearman correlation, p > .05 in all cases), non-parametric analyses were run on the performance of all the 51 participants considered as a single group (Friedman test for the across tasks comparison and Wilcoxon test for the between tasks comparisons).

Results

A one-way ANOVA for repeated measures showed a significant effect of the pantomime production tasks (F(2, 100) = 27.28, p < .001, ηp 2 = .35). Tukey post hoc analyses showed that all tasks differ across them: The Pantomime by Function task differs from both the Pantomime by Name (p = .009) and the Pantomime by Object tasks (p < .001); the Pantomime by Name differs from the Pantomime by Object task (p < .001). In sum, the Pantomime by Function was the least accurate (see Figure 1).

----Insert Figure 1 see Figure 2). The visual information seems to help in reducing the number of BPT errors.

----Insert Figure 2 about here-----Percentage of BPT errors with respect to the total number of errors (data of 10 participants have been removed as no error was registered in at least one task). Friedman ANOVA shows a significant difference among the percentage of BPT errors committed in the three production of pantomime tasks (χ²(N = 41, df = 2) = 12,67; p = .002, W = .155).

Wilcoxon test shows that the percentage of BPT errors in the Pantomime by Function differs from that of BPT errors registered in both the Pantomime by Name (Z = 2.17, T = 137.0, p = .029, r = .34) and Pantomime by Object tasks (Z = 3.09, T = 116,5, p = .002, r =.48). No difference between the percentage of BPT error in the Pantomime by Name and the Pantomime by Object task was observed (Z = .99, T = 147.5, p = .31 ns, see Figure 3). Independently of the modality of stimulus presentation, referring to the object to be used reduces the occurrence of BPT responses. The percentage of participants committing BPT errors on each stimulus according to the type of instruction is reported in Figure 4. Our results are coherent with previous findings showing that some objects are particularly prone to elicit a BPT performance (i.e., scissor, binoculars, gun, telephone, sponge, pen, lipstick, cf.

Peigneux and Van der Linden, 1999 for a discussion on this point). The novelty is that the occurrence of this type of error depends on the type of instructions given.

----Insert Figure 3 and 4 about here----

Discussion

The present study was aimed to investigate the effect of three different instructions in the production of pantomime task. The Pantomime by Function elicited the production of pantomime by providing the action to be performed (e.g., "Show me how to write"); the Pantomime by Name provided the object name (e.g., "Show me how to use a pen") and the Pantomime by Object provided by presenting the real object to be used. We hypothesized an effect of task-instructions on the performance of healthy participants.

No age and level of education effect was observed on accuracy and BPT errors in our group of participants; this outcome is consistent with results from some previous studies [START_REF] Bartolo | Cognitive approach to the assessment of limb apraxia[END_REF][START_REF] Mantovani-Nagaoka | The influence of age, gender and education on the performance of healthy individuals on a battery for assessing limb apraxia[END_REF], but not with other findings (e.g., [START_REF] Ska | Pantomimes and aging[END_REF][START_REF] Peigneux | Influence of ageing and educational level on the prevalence of Body-Part-as-Objects in normal subjects[END_REF]. The pass/fail score we used, the number of items included (N=15) or the number of participants tested might have nuanced the age difference in performances.

We observed that the performance on the Pantomime by Function task was poorer than in the other two pantomime tasks. The best performance was achieved under visual priming. This may be accounted for by an affordance effect, insofar as participants need not imagine the shape of the object and adjust their hand posture accordingly. Rather, perceiving objects' affordances per se may facilitate their use [START_REF] Randerath | From pantomime to actual use: How affordances can facilitate actual tool-use[END_REF], since a direct visual route is influenced by affordances for action (Yoon, Humphreys and Riddoch, 2010). [START_REF] Liepmann | Drei Aufsätze aus dem Apraxiegebiet[END_REF] originally acknowledged the potential advantage of visual presentation in pantomime tasks by postulating "the enormous advantage provided by the sight … of an object" (p. 49).

A similar pattern was observed with the total number of BPT errors. Explicit information about objects facilitated the pantomime production. Presenting the real object is more effective than providing its name in accessing and retrieving all semantic and procedural information that are necessary to describe the object's use. The proportion of BPT errors in the Pantomime by Function task was greater with respect to the other two tasks, and this effect was evident for all the items (see Figure 4). As predicted, stressing the action facilitates the production of symbolic gestures representing the object's function rather than its actual use. Resorting on symbolic representation, notwithstanding the overt instructions, may induce participants to produce gestures not as one would if actually handling the object but showing its abstract use as one would in a word guessing game. It has been shown previously that pantomimes by function left healthy volunteers prone to BPT errors [START_REF] Dumont | Selective impairment of transitive gestures: An unusual case of apraxia[END_REF]. Such errors were greatly reduced when healthy controls were asked specifically to imagine holding the object and then show its use [START_REF] Raymer | The significance of body part as tool errors in limb apraxia[END_REF].

In sum, the test instruction modulates the performance on the pantomimes assessment.

The outcome of our study might account for the controversial results obtained in patients' and neuroimaging studies. In the studies carried out by Goldenberg and collaborators, the pantomime production task is proposed by providing participants with both the object name and the object function (e.g. "cutting with scissors") while showing the photograph of the objet. In these studies, difficulties in pantomime production have been found associated to lesions in the inferior frontal gyrus when the object visually presented was removed before performing the pantomime [START_REF] Goldenberg | Pantomime of tool use depends on integrity of left inferior frontal cortex[END_REF], and to the inferior frontal gyrus, the temporal and the inferior parietal regions when the object was left until gesture execution [START_REF] Finkel | It takes two to pantomime: Communication meets motor cognition[END_REF]. When using a Pantomime by Object task, defective pantomime production has been found associated to parietal lesions (supramarginal gyrus, [START_REF] Hoeren | Neural bases of imitation and pantomime in acute stroke patients: distinct streams for praxis[END_REF]. Concerning neuroimaging studies, results showed that pantomime production activates a left fronto-temporal-parietal network when using a Pantomime by Object (Hermsdörfer et al., 2007;Vingerhoets et al., 2013) and a Pantomime by Name task [START_REF] Johnson-Frey | A distributed left hemisphere network active during planning of everyday tool use skills[END_REF] and only parietal structures (the intraparietal sulcus, the supramarginal gyrus, and the superior parietal lobule) when using a Pantomime by Function task (Kroliczak and Frey, 2009). Hence, it appears that instructions have an impact on the strategies used to address the task which reflect in the neuroanatomical network involved. Furthemore, our findings resonate with other similar instances whereby small differences in task instructions determine the success or the failure on a neuropsychological test. For example, in the Fluff test [START_REF] Cocchini | The fluff test: a simple task to assess body representation neglect[END_REF], assessing personal neglect, participants are asked to pick targets attached to their limbs; if the experimenter fails to stress that the task entails finding "all" targets, several healthy participants omit a few of them (N. Beschin, personal communication, 2019). Similarly, the FAB (Frontal Assessment Battery - [START_REF] Dubois | The FAB: a Frontal Assessment Battery at bedside[END_REF], has been translated in several languages (Apollonio et al., 2005;[START_REF] Moreira | Assessing Executive Dysfunction in Neurodegenerative Disorders: A Critical Review of Brief Neuropsychological Tools[END_REF]. When the translation, in the item presenting two fruits, is "how are they similar?", the responses (wrongly) focus on perceptual features, like "the texture of their skin is the same". On the other hand, if the question is rendered as "what do they have in common?", the answer is frequently categorical, like "they are both fruit" (which is the expected answer). Another example comes from [START_REF] Macpherson | Age, executive function and social-decision making: a dorsolateral prefrontal theory of cognitive ageing[END_REF]. She failed to replicate the original findings on the Iowa Gambling Task published by [START_REF] Bechara | Insensitivity to future consequences following damage to human prefrontal cortex[END_REF], insofar as her healthy participants preferred the decks offering less frequent punishments rather than the decks offering long-term profits. It turned out that this difference could be due simply to difference in instructions. In the Bechara et al. studies (1994;1999), participants were informed that there were some decks that were worse than others. In the MacPherson's study, participants were not given any information about the decks, so they could not realize that the decks were different.

Nuances of test instructions may be misleading. Clinicians and researchers alike should be aware of this possible bias, as errors may not reflect the presence of a deficit, rather be due to slight differences in the wording of the instructions.

In conclusion, the way the instruction is given to participants assessed with pantomime tasks determines the success in the task as well the occurrence of BPT errors, thus, in case of pathology, these differences might lead leading to false positives and diagnostic errors.

Indeed, the differences in task performance should be enhanced in apraxic patients unable to associate the proper action to an object (i.e. having deficits at the level of output gestural lexicon, (Cubelli et al., 2000) or action semantic [START_REF] Buxbaum | Knowledge of object manipulation and object function: dissociations in apraxic and nonapraxic subjects[END_REF]. These patients are expected to show more BPT errors when the object function is given (Pantomime by Function) than when the object name in provided (Pantomime by Name), revealing the retrieval of the preserved symbolic description of the function elicited by the task instructions.

Action and function knowledge play a different role according to the modality in which the instruction is given influencing the performance of the tasks. A possible solution would be to present both instructions, as in the Florida Apraxia Battery [START_REF] Power | Florida Apraxia Battery-Extended and revised Sydney (FABERS): design, description, and a healthy control sample[END_REF] and the Batterie d'Évaluation de l'Apraxie (Peigneux and Van der Linden, 2000), in which both the name and the action are given when pantomime production is required ("show me how you would use a pair of scissors to cut paper"). This is not the case for all the tasks available from all the off-the-shelf tasks. The production of pantomime task in both the Test of Upper Limb Apraxia (TULIA by [START_REF] Vanbellingen | Comprehensive assessment of gesture production: a new test of upper limb apraxia (TULIA)[END_REF] and the Test Lillois de l'Apraxie (TLA - [START_REF] Anicet | TLA, Test lillois d'apraxie gestuelle[END_REF] is assessed by intermingling Pantomime by Name (e.g., "use a screwdriver") and Pantomime by Function (e.g., "eat a soup") instructions within the same test. Special care should be taken in evaluating the responses given by participants, so to interpret BPT either as errors or as adequate answers according to the instructions given.

When assessing pantomimes, using multiple versions of the test and different instructions for the same items may make explicit whether the different responses observed are dissociating or are qualitatively equipoise. This may prove particularly relevant when aiming at profiling the precise deficits shown by neurological patients.

Conclusion

The performance on the pantomime production task varies according to the type of instruction used. Results showed that when the pantomime was required by verbally providing the object function, healthy participants' performance was poorer than when they were verbally provided with the object name or when the real object was presented. Furthermore, the pantomime by function was the most prone to elicit BPT errors. Vingerhoets, G., Alderweireldt, A. S., Vandemaele, P., Cai, Q., Van der Haegen, L., Brysbaert, M., Achten, E. 2013. Praxis and language are linked: evidence from colateralization in individuals with atypical language dominance. Cortex. 49 (1), 172-83. Wang, L., Goodglass, H., 1992. Pantomime, praxis, and aphasia. Brain Lang., 42, 402-418. Yoon, E. Y., Humphreys, G. W., Riddoch, M. J., 2010. The paired-object affordance effect. J Exp Psychol Hum Percept Perform. 36(4), 812-824. 
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 1 Figure 1. Mean performances of participants in the three production of pantomime tasks. Vertical bars represent SEM. Asterisks indicate significant differences.
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 2 Figure 2. Mean BPT errors in the three production of pantomime tasks. Vertical bars represent SEM. Asterisks indicate significant differences.
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 3 Figure 3. Mean percentages of BPT errors with respect to the total number of errors in the three production of pantomime tasks. Vertical bars represent SEM. Asterisks indicate significant differences.
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 4 Figure 4. Percentage of participants committing BPT errors on each item according to the type of instruction.
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