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Introduction

In this paper we discuss the "Mentor-Child & Naive-Pupil-Robot paradigm" for the experimental study of the cognitive and social development of the young child in a context in which pragmatic factors are disambiguated. This new methodological framework has a double interest. Firstly, it offers psychologists a relatively simple methodology to study the major notic categories of thinking in young children (number, space, time and causality) but also the acquisition of key concepts of cognitive and social development such as the notions of conservation (liquid, matter, weight and volume) and class inclusion [START_REF] Piaget | Le développement des quantités chez l'enfant: conservation et atomisme[END_REF][START_REF] Piaget | La Genèse des Structures Logiques Élémentaires Classifications Et Sériations[END_REF][START_REF] Piaget | La genèse du nombre chez l'enfant[END_REF] or that of understanding the mental states of others about the state of the world [START_REF] Wimmer | Beliefs about beliefs: Representation and constraining function of wrong beliefs in young children's understanding of deception[END_REF]. Then, for HRI studies, it provides a context for the natural engagement of the young child in a learning relationship with a robot that allows the study of different interactions. The meaning of the question is usually not obvious to the child. They are aware that the question put to them is a "higher order question" [START_REF] Politzer | Reasoning, judgement and pragmatics[END_REF], i.e. it does not imply that the experimenter does not know how to find the answer, but rather that it is a general question to test their knowledge. The answer must satisfy the expectation of relevance that the child attributes to the experimenter [START_REF] Sperber | Relevance: Communication and cognition[END_REF]. However, the child's attribution of the experimenter's expectations depends on their representation of the task and previous similar experiences, which are often educational in nature. The child uses the simplest procedure of interpretation, which consists of inferring from the communicative stimulus the intention most relevant to their own point of view. However, what is relevant to the child may be different from what the experimenter actually intends to communicate. The experimenter waits for an answer to see if the child is familiar with the concept being investigated. However, if for the child the notion is already perfectly acquired, they may interpret the question as a test on their general knowledge because to them it seems impossible that a "knowing" adult would expect such an "obvious" answer from them. Therefore they assume the expected answer to be different. [START_REF] Baratgin | Pragmatics in the False-Belief Task: Let the Robot Ask the Question![END_REF] The solution with the "Mentor-Child and Naive-Pupil-Robot" paradigm

The proposed solution to disambiguate the interpretation of the question for the child is to explicitly reverse the knowing status of each of the two interlocutors in the experimental task. The person asking the target question should be perceived by the child as not knowing the answer (as a nonknowing person) while the child should be explicitly put in the role of the mentor, the knowing person. It is also important that the question asked needs to be understood by the child as a request for help from the ignorant person. Indeed, it has been shown that toddlers spontaneously want to help [i.e. 7, 14, 32]).

The robot as an ignorant person

In order to limit the possible pragmatic implicatures of their utterance, the ignorant person is represented by an iconic robot (NAO) with which the young child has no previous experience or interactions 2 . Moreover, it was shown that children maintain their attraction to help with a robot [i.e. 17, [START_REF] Dorothea | Investigating the nature of children's altruism using a social humanoid robot[END_REF][START_REF] Yasumatsu | I Can Help You: Altruistic Behaviors from Children towards a Robot at a Kindergarten[END_REF]. The robot used in our paradigm is the NAO robot. NAO is 58 centimeters tall (21 in). Its head, arms, fingers, trunk, thighs, legs and feet are mobile. It can grasp but also point objects with its three fingers which allow it to indicate or take objects. It is equipped with a camera and microphone and can be easily operated remotely or controlled autonomously. Its size is not too imposing for a 3 year old child.

Procedure of the paradigm

The experiment was carried out individually for each child to reinforce the interaction between them and the robot. It is essential that the child is certain that he is alone with the robot, without any other adult in the room. If not, the child may think that they are being tested by the adult observing the interaction and answer the robot's question by attributing it instead to the observing adult. Thus, we recommend the use of the technique of the Wizard of Oz in order to adapt perfectly to the unpredictability of young children's behaviour. First of all, the child's role of being the mentor is explicitely stated as well as the ignorant, naive and slow character of the robot and its need for help. These characteristics will be reinforced during the course of the experiment. The child, robot and experimenters acted according to a didactic contract that we will now explain. One member of the research team (the companion) fetches the child in the classroom. They explain that they are going to meet a robot NAO who talks but knows nothing at all and that the child's aim is to teach him lots of things. As NAO does not know anything, he often makes mistakes and then the child will have to correct him and explain his mistake to him again. NAO will also be able to ask the child surprising questions, and there again it is normal as NAO is ignorant: he knows nothing. Once in the experimentation room, NAO was already there sitting on a table. The companion then leaves the room to leave the child alone with NAO. NAO presents himself as an ignorant robot and to reinforce this attribution NAO repeats over and over again in the conversation "I don't know anything", "I don't know much". He often explicitly asks for help: "[First name of the child], will you be my teacher?"; "will you help me"; "will you help me understand?". This request for help is in a way contractualized by the child's agreement to the question "Will you be my teacher?". Under the cover of his ignorance it is in fact NAO who is testing the child without saying so. The whole dynamic of the conversation is based on NAO's questions and answers. The objective of the child mentor is to answer the robot, to validate his proposals, to correct him if he makes a mistake, to help him. The child essentially carries out all the prototypical acts of a teacher. This context of learning by teaching is natural [START_REF] Martin | Lernen durch Lehren: Konzeptualisierung als Glücksquelle[END_REF] and has been very often obtained in the field of robotics: [for a review 13].

Conclusion

This new experimental paradigm has been successfully tested with 5-6 years old children in the class inclusion task [START_REF] Jamet | Learning by Teaching with Humanoid Robot: A New Powerful Experimental Tool to Improve Children's Learning Ability[END_REF][START_REF] Masson | NAO robot as experimenter: Social cues emitter and neutralizer to bring new results in experimental psychology[END_REF] and in 3-4 years old children in a theory of mind task [START_REF] Baratgin | Pragmatics in the False-Belief Task: Let the Robot Ask the Question![END_REF]. These studies also provide two important new insights into child-robot interaction. They seem to confirm that preschoolers attribute beliefs to the robot [START_REF] Di Dio | Growing Up Thinking of God's Beliefs: Theory of Mind and Ontological Knowledge[END_REF][START_REF] Di Dio | Come i bambini pensano alla mente del robot. Il ruolo dell'attaccamento e della Teoria della Mente nell'attribuzione di stati mentali ad un agente robotico[END_REF][START_REF] Marchetti | Theory of mind and humanoid robots from a lifespan perspective[END_REF] and that the child behaves like a mentor, with the motivation to help a robot understand a story even if physical interactions are quite limited [START_REF] Martin | Young Children's Indiscriminate Helping Behavior Toward a Humanoid Robot[END_REF][START_REF] Dorothea | Investigating the nature of children's altruism using a social humanoid robot[END_REF]. However, our paradigm was not conclusive in children under 3 years old who did not accept to be "alone" with NAO. It is possible that the choice of a humanoid robot may confuse young children and that other robots would be more appropriate for them. So far we explored this paradigm with neuro-typical children but we are also convinced that it could be adapted to children with specific needs.

This criticism is also true in experimental tasks carried out on adults [i.e.

[START_REF] Baratgin | Updating our beliefs about inconsistency: The Monty-Hall case[END_REF][START_REF] Baratgin | Is the mind Bayesian? The case for agnosticism[END_REF][START_REF] Baratgin | The psychology of dynamic probability judgment: order effect, normative theories, and experimental methodology[END_REF].Baratgin, et al. 

We had previously studied this last point in adults by showing that the neutral social status of a robot made it possible to limit pragmatic implicatures such as those of politeness[START_REF] Masson | NAO robot and the "endowment effect[END_REF][START_REF] Masson | NAO robot as experimenter: Social cues emitter and neutralizer to bring new results in experimental psychology[END_REF][START_REF] Masson | NAO Robot, Transmitter of Social Cues: What Impacts? In Advances in Artificial Intelligence: From Theory to Practice[END_REF][START_REF] Masson | Use a robot to serve experimental psychology: Some examples of methods with children and adults[END_REF].