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LIP6, Université Pierre et Marie Cuurie Paris, France [email protected], [email protected], [email protected] Abstract— In order to help teachers adaptt the educational scenarios of Serious Games to their specificc needs, we have built a model called MoPPliq capable of formalizing the flow of activities in the game. This model inttegrates all the functionalities necessary to allow teachers tto restructure the Serious Game scenario without altering the loogic of the game’s storyline. In this paper, we describe the MooPPliq model and discuss our evaluation of its expressivity by using model transformation. Keywords— serious games, adaptation, storybooarding, modeling, authoring tools



I.



INTRODUCTION



Serious Games (SGs) for educationall purposes have become more numerous and more diversse over the past years. They now target all levels of educaation and cover a large variety of domains and subjects. However, their adoption by teachers remains marginal and much lower than ms that limits the one would expect. One of the typical problem adoption of SGs by teachers is their inapprropriateness with the educational background [1]. The work presented in this paper tries to meet the general objective of designing tools to help teaachers adapt the educational scenarios of SGs. More preciisely, we present one aspect of our approach: the design of a m model capable of representing and describing SG scenarioss in a way that allows teachers to restructure them pedagogiically. First, we will detail “MoPPLiq”, oour model that represents SG scenarios for the purpose off their adaptation. Then, before concluding, we will discuss thee results of one of our evaluations concerning its expressivity. This evaluation is based on model transformation. II.
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A. Breaking Down Scenarios Into “Black Boxes” Most of the models for TEL [2], [3] systems, video games [4] and SGs [5] break the sceenarios down into a set of components defined by their goals. Some SGs are composed of a succession of components with the same game-play (e.g. v easy to model the Refraction 1 ). In this case, it is very scenario: we simply model one com mponent and then vary its settings to represent all the other co omponents of the SG. For the other SGs, which are made of o components that have various game-plays (e.g. the quests and mini-games of Game for Science 2 ), it wouldn’t be posssible to design a generic model of the components’ inner meechanisms. Moreover, the components’ specific game play is not important when it W really matters is its comes to adapting the scenario. What impact on the evolution of the scen nario. In other words, we need to know the impact that each h component has on the serious-player’s model and the gam me settings, especially if they have an impact on the other activities. a This is why we decided to model the components of the SG scenarios as “black boxes” called “activities”. To o describe the activities in MoPPLiq, we chose to characterizee them by the educational and recreational goals they help achieve and that have an impact on the serious-player’s modeel and the SG’s scenario.



MODELING SERIOUS GAME SCENARIOS



Previous scientific work [1], and our ow wn experience in SG design show that teachers want to be able to construct learning courses that meet their needs byy organizing and sequencing the components of the SG scennario in a certain order. To meet their needs, we had to deconstruct the model them in a foundations of SG scenarios in order to m meaningful way. By analyzing the existingg models of SGs, but also models for TEL (Technology Enhhanced Learning) systems and video games (especially desiign patterns), we identified three important features that wee integrated into MoPPLiq, our SG scenario model. In the following sub-sections, we prresent MoPPLiq through the prism of these three features.



Figure 1. Level 6.2 of Refraction, modeled d by an activity (rounded box) characterized by pedagogical goals (describ bed in the information bubble).



For example, Refraction, a SG intended i to help students learn to manipulate fractions (diivisions, multiplications, additions), is divided into activities that t meet educational and recreational goals. Level 6.2, for ex xample, has the following educational goals: “Understanding g that a fraction is a proportion”, “Adding fractions with h different denominators”, etc. The MoPPLiq visual formalism m describes level 6.2 as in Fig. 1. 1 2



http://play.centerforgamescience.org/refraction/site/ http://www.gameforscience.com/



The rounded boxes are activities. They aare linked to each other, in order to depict the flow of thee storyline. Each activity allows the serious-player to work oon a set of goals. Some of these goals may also be prerequisiites to start other activities. B. Non-Linear Scenarios TEL Systems, video games and SGs [4]] often have nonlinear scenarios, where the links betweeen activities are conditioned by the serious-player’s actions.. For instance, in Les ECSPER3 (that stands for “scientific aand practical case studies for the fractures analysis” in Frennch), the choices made by the serious-player in each activity sets the nature of the next activity. For example, in one of the activities of this SG, the serious-player must infer whether the faiilure mode of a screw is brittle or ductile. If the answer is wrong, the next activity will be a support activity in which thhe learner will be given a short course on the subject so that hee/she understands his/her mistake. If the answer is correct, the next activity will minations of the allow the learner to conduct further exam screw, and the educational sub-goal “recognize a ductile failure mode” will be considered to have been “worked on” (the lack of sophisticated tracking sysstem renders it impossible to know whether a sub-goal is acctually reached or not and this is why we chose to use the teerm “worked on” instead of achieved). Fig. 2 shows how MoPPLiq is ablee to graphically describe this kind of situation. The activityy contains several “output states” that correspond to the seriouus-player’s choice and that are linked to different activities. Thhe wrong answer (i.e. “Brittle”, the second output state) leadds to the support activity and the right answer (i.e. “Ductile””, the first output state) leads to the next examination activity aand it is linked to the educational goal that was worked on. T This goal is also a prerequisite of the activity “Examination of the surface of the fracture”. By allowing activities to have several ooutput states with MoPPLiq, we are able to model non-linear scenarios that adapt to the serious-player’s choices and perrformances.



Figure 2. Example of a non-linear scenario o. The brown tips marked 1 and 2 are the output states that represent the players’ p choices and lead to different activitiies.



C. Adaptable Activities Advanced SGs, TEL systems and video games often adapt yer’s model [4], [6]. To their behavior to the serious-play illustrate this behavior, let us take the t example of Game for Science again, a Massively Multiplaayer Role-Playing SG. In this SG, there is a quest called “Watter you waiting for?” that teaches the various techniques to reduce r the pollution of a river. Its first activity is a lab analy ysis exercise that has two operating modes. The first mode is the t “beginner-mode” that offers a tutorial to the serious-playerr. The second mode is the “expert-mode”: without any help, the serious-player must perform a correct lab analysis. Deepending on the seriousplayer’s model (i.e. having perform med a lab analysis before, or not), the activity doesn’t have the same behavior. To d their connection to the express these different modes and serious-players’ model (i.e. the go oals they worked on in previous activities) with our model MoPPLiq, M we use several input states for each activity as you can c see on Fig. 3. The sub-goal “Having done thee lab analysis tutorial” is linked to the “expert” input state ass a prerequisite. It is also linked to the “beginner” output statee as a worked educational objective. In this example, a novicce learner that starts the activity with the “beginner” inpu ut state, exits with the “beginner” output state and his serious-player model is updated with the goal “Having done the lab analysis tutorial”.



Figure 3. Part of the sccenario of the quest “Water you waiting for?” (from Game for Science). 3



http://campus-douai.gemtech.fr/course/view.php?id=9934



D. Maintain Logic of the Storyline To provide teachers with a visual repreesentation of the scenario flow graphs (e.g. Fig. 1, 2, 3, 4) andd a set of tools to modify them, we implemented the MoPPLiiq authoring tool. This authoring tool also features a model chhecking system to help the teachers maintain the logic in the sttoryline during its modification: when an educational prerequuisite goal cannot be matched in the scenario, creating a pedagogical inconsistency, our authoring tool raises an alert so that the teacher can rearrange or add activities accordingly. If the modifications brought to the scenario creatte inconsistencies in the storyline, our authoring tool offers tthe possibility of adding “buffer activities”. Let us explain this concept with a basic eexample: suppose a teacher has structured a scenario with ann activity that has the prerequisite “the serious player must ccarry a hammer” because it will be used. However, in the sceenario the teacher has designed, none of the previous actiivities allow the serious-player to obtain a hammer. To solve this inconsistency, the authoring tool automaatically offers to insert a buffer activity that allows the serioous-player to get the hammer before the activity that requirees it (Fig. 4). To avoid disrupting the educational choices made by the teacher, these buffer activities have no educcational purposes or prerequisite conditions.



Figure 4. Example of buffer activity insertion in ouur authoring tool



To ensure that MoPPLiq is adapted too most SGs, we conducted several tests, described in the nexxt section. III.



TESTING THE EXPRESSIVITY OF O OUR MODEL



Our first idea to test the expressivity of M MoPPLiq, was to model a large variety of SGs with our toool. But, as it is impossible to test all types of LGs, we chosee another method covering a broader spectrum of game types: trying to import data directly for SG authoring tools into ouur own tool. The goal was to measure what part of the moddels implemented into these authoring tools we are able to express with wo very different MoPPLiq’s formalism. We chose to use tw authoring tools to test a wide range of cooncepts with our model: we tried to import files from Legadee [5] and eAdventure [7]. A. Import from Legadee We were very successful importing Legadee’s files. Indeed, its underlying model is not far froom ours and we were able to express most of the elementts defined in the Legadee model with MoPPLiq. There is onlyy one feature that we were not able to express with MoPPLiq: the fact that the activities are nested in bigger groups of acctivities. Because this feature can be useful to help teachers, w we are considering the relevance of integrating it into our modell.



B. Import from eAdventure Importing eAdventure files wass a lot more challenging because its underlying model is i very different from MoPPLiq’s. The main difficulty was w to identify the links between activities because they arre referenced in several types of elements such as objects, conversations, c cut-scenes, etc. Nevertheless, we succeeded in expressing most of m The only element eAdventure’s elements with our model. that we didn’t manage to transpose into MoPPLiq is the nts and that is capable of centralized system that handles even stopping an activity and starting g another one. We are currently working on extending ou ur model to support these types of events in a discontinuous seequence of activities. IV.



CONCLU USION



Teachers express the need to ad dapt SGs to their specific teaching context by modifying the pedagogical p scenarios. To meet this need, we propose a mod del, called MoPPLiq that represents SG scenarios and prrovides the information necessary to allow teachers to resstructure them. It offers three main features to model the SG scenario. First, the scenario is cut up into a sequence off activities defined by the pedagogical and recreational goals they help achieve. Second, the actions of the serious--player are formalized as output states of the activities (link ked to “worked on” subgoals). Third, the connectors that depend on the seriousplayer's model are formalized throu ugh the input states of the activities (linked to prerequisite goaals). This model has been implemented into an authoring too ol that helps teachers to restructure the scenarios and offers a model checking system to detect and correct any inconsisstencies in the storyline. This tool allowed us to test the exp pressivity of MoPPLiq by transforming other models belonging to two SG authoring tools into the MoPPLiq formalism. This evaluation indicates m of the elements of that MoPPLiq is able to express most these models and leads the way to fu urther improvements. REFERENCE ES [1] S. Egenfeldt-Nielsen, “Practical baarriers in using educational computer games,” On the Horizon, vo ol. 12, no. 1, pp. 18–21, Mar. 2004. [2] J. Dalziel, “Using LAMS Version 2 for a game-based Learning Design,” Journal of Interactive Media in Education, vol. 2008, no. 2, Dec. 2008. [3] D. Hernández-Leo, E. Villasclaras-Feernández, I. Jorrín-Abellán, J. Asensio-Pérez, Y. Dimitriadis, I. Ruiiz-Requies, and B. Rubia-Avi, “Collage, a Collaborative Learning Dessign Editor Based on Patterns,” Jan. 2006. ns in game design. Cengage [4] S. Björk and J. Holopainen, Pattern Learning, 2005. [5] I. Marfisi-Schottman, “Méthodologiee, modèles et outils pour la conception de Learning Games,” Thèse de Doctorat en Informatique, INSA de Lyon, Lyon, France, 2012. n open Adaptive Hypermedia [6] P. D. Bra and L. Calvi, “AHA! An Architecture,” New Review of Hypermeedia and Multimedia, vol. 4, no. 1, pp. 115–139, 1998. [7] P. Moreno-Ger, I. Martınez-Ortiz, J. L. Sierra, and B. Fernándezment of Videogames: The Experience,” in Entertainment Computing - ICEC 2006: Proceedings (Lecture Notes in Comp puter Science ... Applications, incl. Internet/Web, and HCI), Cambridg ge, UK, 2006.
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