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The purpose of this study is to present a learning activity that gamifies an argumentation exercise by combining both a bibliographic research activity and an oral argument. The exercise is organized as a competitive battle to engage and motivate students after training in bibliographic research. Students are divided into four teams of 4-7 students and are involved in a 2-round tournament starting with the Semi-Final round: the two winners of each semi-final meet in the final and the two losers in a playoff for third place. Each match is divided in two halves of 10 minutes: one to prepare their work and the second to present it and interact with the opposite team. At the end, the two spectator teams vote for the winning team and educators referee having the final decision. A symbolic prize (university goodies) is offered to the final winning team and each team is graded by the educators, on the basis of their two matches. The feedback received from students that participated in this exercise during the 2016-2020 period has been evaluated and corroborates the increase of motivation and teamwork through such activities. At the end, the advantages and limitations of such an activity are discussed.

■ INTRODUCTION

Generation Y, also known as the millennial generation or the Net Gen 1 , refers to persons born between 1980 and 2010 [START_REF] Howell | Generational Forecasting in Academic Medicine: A Unique Method of Planning for Success in the Next Two Decades[END_REF][START_REF] Wessels | Generation Y Students: Appropriate Learning Styles and Teaching Approaches in the Economic and Management Sciences Faculty[END_REF][START_REF] Lancaster | When Generations Collide: Who They Are, Why They Clash, How to Solve the Generational Puzzle at Work[END_REF] . Most of the students from "Generation Y" in the Western world were born into a world of information technology; they are identified as preferring to multitask [START_REF] Coulter-Smith | Changing Minds: Multitasking During Lectures[END_REF] rather than focusing on one thing at a time. Educators across disciplines are taking note of the challenges and opportunities associated with teaching this unique group [START_REF] Eckleberry-Hunt | The Challenges and Opportunities of Teaching "Generation Y[END_REF] . Generation Y prefers to work in groups with hands-on experiences [START_REF] Mangold | Educating a New Generation: Teaching Baby Boomer Faculty about Millennial Students[END_REF][START_REF] Carver | Attaining Organizational Commitment across Different Generations of Nurses[END_REF] . They enjoy trial and error [START_REF] Mangold | Educating a New Generation: Teaching Baby Boomer Faculty about Millennial Students[END_REF] . Generation Y may not value reading and listening [START_REF] Wolf | There's a Crisis of Reading Among Generation Z https://psmag[END_REF] to lectures as highly as has been traditional in education [START_REF] Eckleberry-Hunt | The Challenges and Opportunities of Teaching "Generation Y[END_REF][START_REF] Mangold | Educating a New Generation: Teaching Baby Boomer Faculty about Millennial Students[END_REF] . They want learning to be creative, interactive, and fun; and they enjoy thinking outside the box [START_REF] Lipkin | Y in the Workplace: Managing the Me First Generation[END_REF] . Core values of the generation Y include online social connectedness, teamwork, free expression, close relationships with authority figures [START_REF] Eisner | [END_REF] , creativity, work-life flexibility, and use of technology [START_REF] Eckleberry-Hunt | The Challenges and Opportunities of Teaching "Generation Y[END_REF] . Generation Y has characteristics that affect learning [START_REF] Berkup | Working With Generations X And Y In Generation Z Period: Management Of Different Generations In Business Life[END_REF] , but these differences are not necessarily weaknesses. To ensure success, educators need to understand that Generation Y cannot be forced into the mold of past generations and to adopt new strategies that adapt education to this generation. In this aim, educators have focused on several core areas:

(1) interactive teaching with new technology, such as the use of Augmented Reality [START_REF] Dunnagan | Production and Evaluation of a Realistic Immersive Virtual Reality Organic Chemistry Laboratory Experience: Infrared Spectroscopy[END_REF][START_REF] Eriksen | Visualizing 3D Molecular Structures Using an Augmented Reality App[END_REF][START_REF] Estudante | Using Augmented Reality to Stimulate Students and Diffuse Escape Game Activities to Larger Audiences[END_REF][START_REF] An | Evaluation of Augmented Reality Application Usage and Measuring Students' Attitudes toward Instrumentation[END_REF] , video learning [START_REF] Jordan | Effectiveness of Student-Generated Video as a Teaching Tool for an Instrumental Technique in the Organic Chemistry Laboratory[END_REF][START_REF] Belton | Teaching Process Simulation Using Video-Enhanced and Discovery/Inquiry-Based Learning: Methodology and Analysis within a Theoretical Framework for Skill Acquisition[END_REF][START_REF] Debacq | Delivering Remote Food Engineering Labs in COVID-19 Time[END_REF][START_REF] Dietrich | Attempts, Successes, and Failures of Distance Learning in the Time of COVID-19[END_REF] or QR code [START_REF] Bonifácio | Offering QR-Code Access to Information on Nobel Prizes in Chemistry[END_REF][START_REF] Williams | Smart Phones, a Powerful Tool in the Chemistry Classroom[END_REF][START_REF] Yip | Evaluation of an Online Instructional Database Accessed by QR Codes To Support Biochemistry Practical Laboratory Classes[END_REF] (2) gamification, using games [START_REF] Adair | Chemical Pursuit: A Modified Trivia Board Game[END_REF][START_REF] Azizan | Improving Teamwork Skills and Enhancing Deep Learning via Development of Board Game Using Cooperative Learning Method in Reaction Engineering Course[END_REF][START_REF] Brydges | Catalyze! Lowering the Activation Barriers to Undergraduate Students' Success in Chemistry: A Board Game for Teaching Assistants[END_REF][START_REF] Da Silva Júnior | Stereochemistry Game: Creating and Playing a Fun Board Game To Engage Students in Reviewing Stereochemistry Concepts[END_REF][START_REF] Martín-Lara | Playing a Board Game to Learn Bioenergy and Biofuels Topics in an Interactive, Engaging Context[END_REF][START_REF] Pippins | Element Cycles: An Environmental Chemistry Board Game[END_REF][START_REF] Triboni | Developing a European-Style Board Game To Teach Organic Chemistry[END_REF][START_REF] Coudret | Fun with Flags and Chemistry[END_REF][START_REF] Dietrich | Chem and Roll: A Roll and Write Game To Illustrate Chemical Engineering and the Contact Process[END_REF] or trending ones such as escape games [START_REF] Dietrich | Escape Classroom: The Leblanc Process-An Educational "Escape Game[END_REF][START_REF] Peleg | A Lab-Based Chemical Escape Room: Educational, Mobile, and Fun![END_REF][START_REF] Vergne | Escape the Lab: An Interactive Escape-Room Game as a Laboratory Experiment[END_REF][START_REF] Yayon | Do-It-Yourself: Creating and Implementing a Periodic Table of the Elements Chemical Escape Room[END_REF][START_REF] Monnot | New Approaches to Adapt Escape Game Activities to Large Audience in Chemical Engineering: Numeric Supports and Students' Participation[END_REF][START_REF] Clapson | ChemEscape: Educational Battle Box Puzzle Activities for Engaging Outreach and Active Learning in General Chemistry[END_REF][START_REF] Debacq | Delivering Remote Food Engineering Labs in COVID-19 Time[END_REF] or (3) more communication and systematic feedback 39 . To increase the "fun" aspect of the teaching, serious games 40 are a good solution as they permit the practice of communication, live feedback between students or from teachers, interaction and team building. Moreover, any form of competitive game may bring out the best in people and push them to excel, it allows students to exploit their real capabilities and maximize their true potential [START_REF] Lati | Exposure to Nanoscience and Nanotechnology Using Guided-Inquiry-Based Activities with Silica Aerogel To Promote High School Students' Motivation[END_REF] . Collaborative activity coupled with immediate feedback within a practical context appears as a key to cater for the interests and habits of the "Generation Y". With this purpose in mind, some educators have tried to bring students together around a tournament activity (clash of chemists [START_REF] Le Maire | Clash of Chemists: A Gamified Blog To Master the Concept of Limiting Reagent Stoichiometry[END_REF] ) to create and share personal analogies explaining the difference between stoichiometric and nonstoichiometric reaction conditions in a recreational environment. Others have developed Battle Box [START_REF] Clapson | ChemEscape: Educational Battle Box Puzzle Activities for Engaging Outreach and Active Learning in General Chemistry[END_REF] for practicing competitive escape games in a chemical environment. In all these examples, competition is not the central element, but it is a way of stimulating the students and making them more active than in a face-to-face class.

These activities can therefore be linked to flipped and blended learning strategies which prioritize active learning during class [START_REF]Flip Your Classroom: Reach Every Student in Every Class Every Day[END_REF] . The main objectives of this paper are to present an activity based on the use of a battle of debate (with a match and round-elimination system) following a training with a bibliographic research tool suited to chemical engineering. Argumentation can be defined as a dialogical activity where the positions of each can be transformed and enriched. [START_REF] Nonnon | Activités argumentatives et élaboration de connaissances nouvelles : le dialogue comme espace d'exploration[END_REF] Argumentation appears as an essential operation for the development of reflective and critical thinking. Thus, the educational objectives for students are: (i) to develop skills related to argumentation; (ii) to develop skills related to finding scientific information autonomously; (iii) to develop skills related to cooperation and teamwork, and (iv) to develop skills related to oral fluency. The educational objectives of the teachers are: (1) to diversify learning situations, (2) to offer entertaining learning situations and assessments that make it possible to unlock blockages related to writing/conventional classes, (3) to offer learning situations that implement simple, rapid assessments, (4) to engage in intense exchange with students, and (5) to provide learning situations that foster both engagement and healthy competition between students, while promoting teamwork, cooperation, and peer review.

■ DESCRIPTION OF THE ACTIVITY

This activity has been conducted with students from the third year in Chemical The activity is composed of 4 distinct phases: (1) the research (2) the pooling (3) the battle and (4) the arbitration phase. The 24-student group is divided into 4 groups of 6 students. The teams can be imposed by the teacher in order to promote diversity or they can be formed randomly [START_REF]Keamk -Créer des équipes aléatoires et équilibrées[END_REF] . The team can choose their name, or it may be recommended to educators to come up with the group names such as a color (green, blue, red and yellow as depicted in Figure 1). The teacher team is composed of a librarian trainer and two teachers in chemical engineering playing the role of referee of the matches. The first two games are the semi-finals, each winning team advances to the final, and each losing team advances to the playoff for third place (see Figure 1). Each team will thus play 2 matches in total.

The research phase

As part of the preparation for the Battle, an 85 minutes training session in bibliographic research skills is conducted to a group of 24 students in the early morning, from 8 am to 9:15 am, in a training room equipped with 12 computer stations and a video projector. The librarian trainer introduces the session, he presents the information skills training program, recalls the instructions and the breakdown of the morning and presents tools for finding scientific information about chemical engineering. The shortterm goal is to prepare the students for the questions they will be asked during a tenminute session facing two teams of students' (called the battle). At the end of this training session, they will be able to demonstrate their competences by knowing how to gather the maximum amount of reliable, quality information on a chemical process in a given time. The long-term objective is for them to be able to apply what they learnt in order to prepare their year-end report and also be able to reinvest them in a professional perspective. Based on the example of a classical process that will be the common thread throughout the activity, the trainer will gradually teach them to adopt an effective search strategy. Defining the need for information is the first step: it allows the students to refocus their research and save time. The trainer then presents the tools that are useful for defining concepts and key words, and essential terminologies which will allow them to access the various platforms of scientific publishers and databases.

At the same time, the trainer asks the students to use tools such as an encyclopedia of engineering techniques (e.g., a French technical and scientific documentary databaseonline with subscription 46 ), then a terminological dictionary for French-English translation (bank of terminological files written by the Quebec office for the French language 47 ), he broadcasted a short video on the use of the Wikipedia collaborative encyclopedia 48 . The training concludes with the presentation and online test of Ullmann's Encyclopedia of Industrial Chemistry 49 , which provides comprehensive science and technology coverage in all areas of industrial chemistry. The third step is to teach the students how to build search equations by knowing how to use operators and advanced tool modules (truncation, Booleans, proximity, etc.). This is illustrated live by the trainer, always with the one chemical process serving as an example. After which a short period of discussion in the form of questions and answers on the student's ability to define the relevance criteria for reliability of printed or digital information in order to develop their critical thinking and vigilance. The trainer finally explains the interest of carrying out bibliographic research on the various scientific publishing platforms to which the university library has subscribed, emphasizing the quality, academic level and reliability of the resources presented. He explains the different access methods, such as: Elsevier's Science Direct and Web of Knowledge, international and multidisciplinary bibliographic and bibliometric documentary databases and also search engines: (scholar.google.fr and lens.org); the catalog of the Toulouse university library network (archipel.univ-toulouse.fr); the open access platforms: HAL developed by the CNRS (hal.archivesouvertes.fr), patent site (wipo.int/patentscope). To conclude this phase, the trainer reveals a flipchart giving the subject where the battle will take place. Subjects are chemical processes, e.g. the Toyo process, the Stamicarbon process, the chloralkali process, the Haber-Bosh process, among others. The librarian teacher stops his classes and lets the students begin their documentary research on the chemical process.

The pooling phase

The students are invited to work on the different aspects of the process that will enable them to implement an argumentation in response to a subject / a problem. At this point they know the "chemical process" but they do not know the exact question of each battle match. This is a very important stage in which the students apply what they have learned about bibliographic research, pooling their preparation and comparing their ideas.

Students know that they are going to have to defend their argument collectively and the team consistency may be the factor that will make the difference during the battle. The students have to work very seriously during this phase in order to gather the maximum of information and to share the best items, while ensuring that everyone understands the subject of the argument (Figure 2). Before the end of this phase of 90 minutes, the teachers-referees complete the match line-up (depicted in Figure 1) without the students.

The Battle

After a few words to introducing the rules, the teacher reveals the first two teams who will compete against each other on the model of a hip-hop battle [START_REF] Dodds | Hip Hop Battles and Facial Intertexts[END_REF] or an oratorical joust [START_REF]Tournament of Young Chemists in Ukraine: Engaging Students in Chemistry through a Role-Playing Game-Style Competition[END_REF] .

The two teams are chosen by drawing lots. From this point, students are expected to be able to present a question, a topic or a theme on the chosen chemical process. They must understand what is being said by others students and provide constructive criticism [START_REF] Kennedy | In-Class Debates: Fertile Ground for Active Learning and the Cultivation of Critical Thinking and Oral Communication Skills[END_REF] , answers, and finally respecting rules to the debate (speaking rules, listening rules, duration…).

The teacher then gives the subject of the first match (a particular point of the process, a unit operation, the utility of the molecule produced, drawing the flowsheet of the process, the advantages, and disadvantages of the process, etc.), the two teams then have 10 minutes' preparation time to adapt and share their knowledge on this specific subject.

The two remaining teams, knowing they will face each other in the second match but not yet knowing their precise battle topic, may use this time to continue to strategize on the global subject. Five minutes before the end of the preparation time, the two competing teams are called in front of the battle white board (divided into two parts by a central line) to start writing/drawing important elements. Once the preparation time has elapsed, the battle starts, for a duration of 10 minutes. During the battle, each student is invited to speak, and everyone's contribution is considered important. It is not a matter of judging other students but of examining their proposal, thinking and rebounding on them. The error has a privileged place in the debate, being considered as a source of learning.

During the battle, the "leader team" begins and the "challenger team" can stop them as soon as they identify a mistake or consider that something important was forgotten. The "challenger team" then becomes the "leader team" and can continue the presentation.

The teachers play the role of referees: they must give the floor to each team, making sure the speaking time of each team is respected, may ask another speaker to replace his teammate, may ask the other team to confirm/negate a point that has just been stated by a team, questioning both teams at the same time, asking a team to question the other, etc. During the battle, the students of each team encourage each other widely during this session, getting caught up in the game. It is common to hear "go ahead and try!" when the student on the board is a little hesitant to try [START_REF] Engels | L'utilisation du médiateur ludique pour favoriser le développement des compétences non-académiques en formation supérieure[END_REF] . A good-natured competitive spirit often develops between the two teams, creating a real "confrontation".

The arbitration phase

At the end of each battle, the two other teams must designate the most convincing team, justifying their choice on criteria related to both knowledge and method. A smartphone voting system is used to collect the results. This is an important moment, in which the students progress in terms of methodology as they discuss, as a group, the validity of one example, or the quality of one explanation over another. Very quickly, students get caught up in the game and develop listening skills and peer assessment skills 54 . At the end of each vote, a score is given to each team (on the format: A, mastered, B, acquired, C, in the process of learning, or D, not acquired), the score is reported on the score table and one team is declared the winner (except for the final and the thirdplace match were teams can be ex aequo). The evaluation criteria include the quality, precision and richness of the technical vocabulary used in the field concerned and the structuring of the answers 55 . Preparation and argumentation are evaluated through the knowledge of the subject, the quality of the arguments, the respect of the number of interventions per member, and the teamwork. At the end of the activity, the scores will be averaged for each group as the final score for the session. During this phase, students realize that victory is disconnected from the score: a team can lose a match even with the grade A if the other team gives better explanations or accurate examples.

It should be noted that a small symbolic gift (goodies from the university) is offered to the winning team. The duration of the battle is 1 hour and 30 minutes, i.e., around 4 hours for the whole activity with the preparation phase and the research phase.

■ STUDENT'S EVALUATION

A total of 210 students participated in these activities. At the end of the session in the years 2018/2019 and 2019/2020 (106 students'), the teachers invited all students to evaluate the activity by completing a printed form containing twenty-one questions with responses based on a Likert 56 scale (the response rate was 97.2% -106 answers). Data are presented in Figure 3 and Figure 4. In general, all statements showed high levels of agreement ("agree" and "strongly agree") on the benefits of the battle, ranging from 62.3% to 96.8% of those surveyed. 

DISCUSSION

Used experimentally and improved by INSA students and educators for four years (2016/2017 to 2019/2020), this activity now experiences an overall positive result: (i) It promotes teamwork and cooperation among students: very quickly, students understand that the oral participation of all members of the group is a criterion for deciding between two teams (and it could be imposed by the teacher/referees). The students who are most comfortable with argumentation or who took the lead in the preparation phase take advantage of the pooling phase to help the students who have the most difficulty in progressing with the chemical process; (ii) It encourages the students to deepen their knowledge: after the first match of the activity, some students were no longer satisfied with the knowledge provided in the preparation table. They understand that the additional knowledge brought will sometimes allow them to make a difference in battles.

They will therefore look for the most precise information; (iii) It promotes mutual listening and a co-construction of skills: during the arbitration phase, the students must spot errors or inaccuracies in knowledge; (iv) It facilitates the learning of knowledge because it mobilizes at least 4 conditions promoting long-term information retention: (a) to have understood the process to be able to apply it orally, (b) to mobilize active memorization by questioning teammates, not only during the mutualization phase but also during the battle phase with the opposite team, (c) to repeat the knowledge at extended intervals (2 matches per battle) and (d) to receive immediate feedback to rectify any misunderstanding and take advantage of the error. This activity was therefore a good strategy to engage students in bibliographic research training with a direct, original, and innovative application session. In our format, the activity was designed for a half-day but, in view of the free-response section of the questionnaire, we recommend applying it (if possible) in a full-day session to give the students more time to search for information, to interact with one another and to empower their communication skills. Educators need to be careful about the composition of the teams and the number of team members. Too small a number could lead to unbalanced teams in terms of level/leadership and too large a number will lead to difficulty for students to find their place and interact. From our experience, we propose an ideal number of 4-5 students per team. We also strongly recommend that the educator take the time to explain the rules clearly before the session, in order to explain that victory or ranking are not the goal of the session (a team can lose its 2 matches even with the maximum grade A), but communication, discussion, learning and fun are the only objectives.

The introduction of argumentative practices in science teaching profoundly modifies the respective roles of the teacher and the students 57 : it is no longer the authority of the teacher who establishes what is true by stating what has to be learned. It is the students who, through their activities, co-construct their knowledge. Working in a battle context means taking risks for teachers. Their position during the battle can be destabilizing because they lose the monopoly on questions and answers [START_REF] Gaussel | Développer l'esprit critique par l'argumentation : de l'élève au citoyen[END_REF] . This attitude is the opposite of frontal teaching, where the teacher provides knowledge, and the questioning serves to verify understanding.

Changing the role of the teacher is the first necessary condition for the success of the battle. This raises the question of the position of the teacher in the debate. Should they intervene or, on the contrary, take a back seat to encourage the progression 58 of the students' questioning? A wide range of practices attempt to regulate these processes without really providing any precision. It is then up to the teacher to find the level of "guidance" necessary to conduct the debate 59 . During the battle, teachers may act as mediators and conduct the debate. Their participation should not prevent the confrontation of points of view.

The debate is therefore regulated by the moderator who structures the session by putting forward the position of the different student-debaters, by facilitating their exchanges, and in some cases by trying to arbitrate conflicts. The role of the teacher is to: (1) create a dynamic, tension and attention by reformulating certain divergences in the form of questions, sometimes by creating doubt.... "Are you sure?" [START_REF]Le Battle : faire vivre le débat dans les organisations de manière ludique et inspirante[END_REF] (2) Coach teams by encouraging them to defend their point of view by proposing a constructed argument.

(3) Rhythm the battle. The two teams exchange their arguments one after the other, answering successive questions from the moderator in front of the audience. Speaking time is limited, to stimulate exchanges and get straight to the point. The moderator is therefore necessary to ensure that the rules of the game are respected. He is a referee, and a successful battle is one where the participants bring the debate by themselves by exploring the different aspects of their subject.

CONCLUSION

The purpose of this study was to present a learning activity that gamifies the argumentation between teams of students on a chemical engineering process. The present work therefore provides a creative and original activity based on the use of an argumentation exercise combining a bibliographic research activity with the oral expression of an argument. The feedback received from students that participated in this exercise for the 2016-2020 period has been evaluated and not only corroborates the increase of motivation and active behavior of students for such activities, but also confirms that this activity helped them to work on their communication skills, mutual aid skills, argumentation skills and bibliographic research skills. The educator should be careful about the length of the session (full day or half day but not less), the composition of the teams -with an optimal number of 4-5 members -and clearly clarifying the objectives before the session to avoid frustration and disappointment. Finally, the battle promoted exchanges between students and also, to a lesser extent, exchanges with the teacher in an entertaining and stimulating environment. This activity also promoted critical thinking and reflection on the students' course, which are important skills for students to develop. The pedagogical approach used with Generation Y students meets the needs and demands of this generation, while allowing the teacher to achieve their own goals. Generation Z will be a continuation of Generation Y, with exacerbated characteristics, especially with regard to creativity and the use of new technologies. The new generation will soon be at university, with even more expectations in terms of academic approach. The development of educational mediators is still in its beginning stages and promises to expand significantly in the coming years.
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