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Designing e-Learning Systems to Support new Teaching Techniques Habib M. Fardoun, Francisco Montero, Víctor López-Jaquero Abstract— E-Learning systems are assuming a possible alternative to traditional education. However, the acceptance and use of Information and Communication Technologies (ICT) in the classroom is in continuous growth and used by college teachers of early stages of educational process. This aspect has been revealed in various studies, this paper deals with the poor quality of the use that have many of the available e-Learning tools. We start identifing problems related with quality in the use of ICTs and introduced a new environment for supporting teaching and learning process. For that, we propose to contribute to the improvement of these e-Learning systems through tools which equip the teacher with more control providing his educational resources to students. Index Terms— CATs (Classroom Assessment Techniques), e-Learning systems, new teaching/learning methodologies, Model Based Development (MB-UIDE) and analysis and design of software.



——————————  ——————————



1 INTRODUCTION



A



report [1], during the course of 2005 and 2006, on the implementation and use of Information and Communications Technologies in schools of primary and secondary education reveals various statistics worthy to be interpreted. According to the study, based on a sample of 800 Secondary and Primary schools, only one of each eight schools has more than 10 computers in the ordinary classrooms. In the seven remainders, the computers are in the data processing classrooms and its use continues being exceptional. Only one of each three students makes use of them at least once a week. The 35% it says that never is connected to Internet in the classrooms, the 24% does it monthly and the 18%, weekly. Daily, a 4,9%. In the same study, the own teachers themselves generally acknowledge significant gaps in their skills to use these technologies as teaching tools in support of learning. The perception of teachers of the lack of specialized personnel in the center is an obstacle to the integration of ICT into their educational teaching practice (63.9% of the cases). Besides a very high percentage of teachers see the need for complementary technical formation in ICT (62.8%, technical training, 67.8% data transmission, multimedia 69.2%). In this article we think the described situation in the report can be treated by trying to enhance the quality use of e-Learning applications and, according to the international standards ISO 9126-1, ISO 9126-4 and ISO 25010:2009, the reached level of this quality is influenced by the quality of the development process used. ————————————————



The development of tools that support e-Learning activities must have very different characteristics to that conferred the ability to cover both implicit and explicit needs of teachers and students. Among those characteristics we identified as necessary characteristics related to quality of use (usability, flexibility and prevention). In previous articles we have defended the usefulness of what we call MB-ISD (Instructional Model-Based Software Development) [2], and in this article we study how it is possible to consider the previous quality criteria and new classroom teaching and learning techniques, using eLearning systems. In order to collect in this article the new advances carried out, first we make a review to the new teaching and learning techniques that are being proposed and successfully used in many different educational levels. Later, we will address the specification of these techniques using different notations widely used in Human-Computer Interaction. The goal is to see the viability of these specifications so that the quality of use can be equally considered.



2 CLASSROOM ASSESSMENT TECHNIQUES The classroom assessment techniques (CAT) [3] are formative evaluation methods that provide two purposes to the teacher. First, they can help him to assess the level of the students in understanding the content of the taught subject. Second, they provide information on the effectiveness of his teaching methods. Note that most CAT techniques are designed to be easy and quick to use and each of these techniques provides different information to the teacher. Therefore, an offer by e-Learning systems of the necessary support should not introduce new challenges regarding their use. As a result of the continued use and proper implementation of CATs the teacher can achieve the following advantages: Instance feedback.
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Useful information about what students have learned without having the required time for test preparation, reading documents, etc. Discovering students with problems, who have trouble understanding, en a controlled time. Help foster good working relationships among students, encouraging them understand that teaching and learning are ongoing processes that require full participation But the student also is considered, cannot be otherwise as new trends and methodologies of teaching and learning focus on it. The use of CATs can make the student: improve and knowledge of his evaluation in the learning process a decrease in feelings of isolation and powerlessness, especially in larger classrooms increased understanding and ability to think critically about course content an increase in long-term retention of content and skills presented a verification of the professor interest and his concern in acquiring the presented contents to the student To achieve these results it is important to another set of considerations. The objectives to achieve must be realistic and adapted to the agenda to deliver and the education level, intellectual and especially student motivation to each subject. It is also necessary to adequately prepare teaching materials and approach with which students relate to the material, ie the way they work (mainly by forming groups of students), the way in which to perform the division of labour among students, etc... In general, CATs make teacher and students work differently to traditional, students usually work not only individually but in groups acquiring professional skills by a natural way. As we can see below, we have collected a brief description of some techniques included within CATs [3]. These techniques will be used and modelled in the second part of the paper. 1. The cooperative learning technique Puzzle, is to form groups of 4 to 6 students, and the same material is offered for all groups, such material is divided between the group members. Each student is responsible for meeting with students from other groups that carry the same part of the material to study and then return to the group and explain the contributions of the called (team of experts) to prepare the material. At the end each expert in a subject returns to the original group and share with them the prepared and discussed material. The teacher observes meanwhile, advises, supervises and finally evaluates the students individually. 2. In the Student Team Learning technique, students should prepare the topics studied from the documentation that the teacher facilitates to then face an individual test, whose scores will influence the team's final score. 3. The Group Investigation technique. The main difference of this technique over the previous ones is



that, in this case, it allows students to create working groups (from 3 to 6 members) guided by the interests towards the presented topics. 4. The learning cooperative technique Co-op Co-op. This technique emerged as a way to increase students participation in classes, like the previous technique is aimed at complex tasks where the student has to perform almost all the tasks of learning, from forming the training group, chose the topic to treat with, divide tasks among the members and explain these tasks between them. 5. The Guided Cooperative Learning and Structured Cooperation technique, Scripted Cooperation. The work is done as expert-novice, and focuses on cognitive activities, the two students read the subject the first explains it to the second, who in turn will correct him the information; the assigned roles are exchanged to finish the theme. These cooperative activities will be studied in the next section.



3 MB-ISD AND THE TEACHER'S TASK MODEL The task model is the particularly relevant model when we treat with model-based development, for example when user interfaces is developed. Using this model it is possible to specify what can be done with the software, being whatever. In our case, applications should provide flexible educational opportunities where new possibilities to build group works between teachers and students are possible and without involving, for example, teachers the need to know specific programming languages to get their own ways of working. TABLE 1 CLASSIFICATION OF COMMON ELEMENTS IN AN E-LEARNING SYSTEM



Elements in an e-Learning system according to their purpose Coordination Communication Cooperation Roles Calendar Contact Presentation Student professor News Discussion Video Professor group Exam work group DemonstraAssistant tion Work General Debate Bibliography Leader Exercise FAQ Material Agenda



thissection section identify a number of elements InInthis wewe identify a number of elements thatthat can be used as atomic tasks or interaction elements with can be used as atomic tasks or interaction elements with which we can specify and use educational activities which we can specify and use educational activities to to allow work between teacher and students. In Table 1 we allow work between teacher and students. In Table 1 we have collect some of the interface elements and facilities have collect some of the interface elements and facilities usually found in educational applications and are used by usually found in educational applications and are used the teacher or students. We wish to emphasize that the by the teacher or students. We wish to emphasize that mainly offered view in this article is restricted to the acthe mainly offered view in this article is restricted to the tivities of the teacher and those factors which may need to activities of the teacher and those factors which may specify the educational activities that students want to need to specify the educational activities that students use in the classroom. Using these elements the teacher want to use in the classroom. Using these elements the regains control over their activities and how they work, teacher regains control over their activities and how they work, he has the opportunity to see the software as
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he has the opportunity to see the software as an ally so he controls the teaching and learning environment is flexible to the way they work and to their knowledge. To identify the characteristic elements contained in an e-Learning system, as listed in Table 1, we have relied on our own experience using related software as Moodle or WebCT and in proposals such as those in PLE [4] or AulaNet [5]. The initial set of elements considered and shown in this paper is a simplified version of those actually identified; the intention is to try to give an overview of the pursued objectives. Finally, we emphasize before starting that the tasks that allow the activity of the teacher in an educational application spend in three mainly groups, we must take into account that the activity between teacher and student will be supported by computers and will be held from a distance, the three purposes the teacher needs are: coordination, communication and cooperation. The shown application in Fig.1, Would be the teacher one’s, it would be an environment in which he can de-



3.1 Coordination elements in teaching and learning process The Coordination elements listed in Table 1 and shown graphically in the left side of the Fig.2 are intended to provide the teacher specification related to the availability of various regular sections, like agenda, news, review, work, exercises, and calendar. With these elements, and the rest (communication and cooperation), are developing the application with elements denoted by teacher with meaningful names commonly used in the classroom. The icons that symbolize these elements also have been discussed prior to use, using card sorting techniques [6]. Specifically in this section, with the coordination elements, the teacher can specify an agenda, which will show more or less detail the activities that students can



Fig.2. Elements of coordination purpose (tasks) in teaching activities



Fig.1. Teacher Application



sign, without having a deep knowledge in programming languages, the desk-work setting where students develop later their work. Using this application the teacher has only to ask, ¿what I will allow the student to have on his/her work-desktop?, ¿which needs the student would have and use to solve the task that I would entrust him?, and ¿which educational materials? Or ¿which additional facilities related to communication or coordination of tasks are required? These are, the questions that a teacher normally make when he try to plan his way to work with the students. The specification work is simple, the teacher simply put (via drag and drop) in the student work area, shown on the left side of Fig.1 the required elements identified by him, the generation of the student application would be conducted transparently and the teacher could check the results of the final specification before sending it to students. In the following sections we will be describing, with more detail, the elements presented in the teacher environment. In addition, using describing languages for user interfaces we can generate the application specified by the teacher to the student.



perform, the teacher can make students get news through the sections news, he can be able to plan assessment tests of different types, propose specific work or exercises and point important dates and associated milestones through a calendar. All these elements can be included in the student work area. The specific case of examination or assessment tests is a challenge in itself. With it we have developed a set of templates with which we can consider different types of questions: simple response (textual or graphical), multiple choices (textual or graphical), association, concept definition to (listen) to a recording, see a video or parts of an image point. The submission of these activities will finally be offered through Flash software. The available components in Fig.2 are declaratively described using internally UsiXML [7], a specification language for user interfaces based on XML. At the beginning and currently, the association between component specification and its final embodiment is unique for each item, but as future work we consider the possibility of qualifying alternative representations at building and/or execution time depending on the student; on his preferences, of the device that makes use of educational applications or the context in which it identifies that the student is working with it. All this information is included in the models that we had initially considered necessary [8].
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3.2 Communication Elements in teaching and learning process All teaching and learning process is essentially a process of communication between a teacher and his students. These elements of communication must be facilitated and supported in any e-Learning system that boasts such processes of communication and be addressed in a synchronous or asynchronous way. In the communication point we have identified the possibility that the teacher can (offer, supply) directly his help to students, we provide a component for that purpose (On Fig.3 you can see the item Contact Teacher).



are prepared by the teacher and others are available from other sources, see Fig.4. Both can represent different themes, and so we can offer presentations that the student can follow and in which the teacher introduces some concepts and ways of working; videos, with which it is possible to present concepts



Fig.4. The considered elements of cooperation purpose (tasks) in teaching activities



Fig.3. Elements of communication purpose (tasks) in teaching activities



With this item the student through the specified application by the teacher can contact him directly and personally. Through the discussion element we may specify that the application will give the student asynchronous communication possibilities. At this level, given this specification an email client would be provided. As a counterpart to the before mentioned situation we have the debate item, which would specify synchronous communication facilities among a group of students, in principle all students who make up the virtual classroom. To facilitate the use of chat we have resolved this problem by associating it with the available item debate, also we would like to consider, in future prototypes, supporting more expressive features based in videoconference. The work element facilitates the formation of working groups to which the teacher wants or can associate a specific task, so that they can work specifically and separately from the rest of the virtual classroom. Thus, the exchange of information between students who form the team is restricted to them as an independent group.



3.3 Cooperation Elements in teaching and learning process The last requirements we have identified as necessary in the relationship between the teacher and the student would be the set of elements linked to cooperation. So, the elements provided in this section identify fundamentally different types of teaching materials, some of them



to students in a more visual or demonstrating skills rather than exclusive concepts. Different types of tools would be supported (for example, text editors, drawing tools or presentation editors) through the material input, the bibliography materials and Web references would be available for specification through the bibliography element. Finally, the demonstration element allows the student to combine different elements in one step. Using these elements, such as those listed in previous sections, is as intuitive as drag and drops them to the workspace that simulates the student window, as mentioned earlier. i.e., Fig.5 shows the window for a given scenario, in which the student has at his disposal a calendar, a news section, a communication element, discussion, and finally he/she dispose of two other tools, one for editing documents and another for creating presentations. This environment would allow the teacher to make available to the student everything needed to his work, even that the student is working with an e-Learning environment. Now the techniques, we have presented in the second section of this article, may be used in the classroom and with the reflected support in these sections. In particular, the capture shown in Fig.5 corresponds to a scenario in which the student's application has been specified to support a puzzle implementation.



4 STUDENT APPLICATION In previous sections we have presented the application that enables the design of the user interface for the activities that the teacher deems appropriate to carry out their teaching. As explained in the previous section, the teacher designs the application interface from an identified set of components available in any of the three previous com-
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ponents: communication, coordination or cooperation. From the components that the teacher has added to the interface by dragging and dropping, and the provision of these tasks that the teacher has created for that component, the system will automatically generate the user interface. Each one of the components is available in one of the components set has been specified using user language description UsiXML [7], so that the designed interface by the teacher is ultimately stored in a XML file containing the specification of each UsiXML components and their disposition. That specification is transformed into the code with which students can interact using viewers (renderers). We are currently focusing on displaying XUL and OpenLaszlo languages, because they are based on XML and its design philosophy that is not far from a generic language specification for user interfaces as UsiXML, but it is also possible the generation for other languages such as HTML or Java. In Fig.5 shows an example of the result of the student user interface generation. This example is



shortcomings identified in the literature on the quality of real and effective use of TICs to support a blended learning or distance education. Beside other factors, this work presents improvements and innovations in usability terms such as quality in use, flexibility and prevention (safety). An attempt to overcome these shortcomings in this paper we have presented a tool that a teacher, in compilation time, can customize the setting for resolving the tasks offered to his students. The described environment covers through various elements the different aspects that teaching and learning activities need, ie, coordination, communication and cooperation. The specification of the different scenarios is done visually so it is not necessary that the teacher has knowledge of any programming language. Attempts have been made that the teacher has only to worry about knowing what his students need, to solve the tasks or educational activities presented to them. The gained flexibility not only supports traditional techniques of teaching and learning but also proved useful for other more innovative learning techniques, as encompassed within the techniques of cooperative learning. As future work developments have been extremely promising, and according to them the next pass to incorporate activities is to add greater flexibility in some of the more used elements, and have already been identified, for example, adding videoconference facilities in a communication set elements. Currently, the prototype is available as a desktop application, our intention is to migrate it to a web environment.
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REFERENCES Fig. 5. Application used by the Student intended to support the classroom puzzle technical assessment. In this case, we can observe how the teacher has already established groups. The member list of the group that the student, who is using the application, belongs to, appears in the upper right. It has enabled a calendar so that students can organize and decide when they can make their presentations and meetings. The news section is controlled by the teacher, and allows that the students be informed all the time. The professor has included a debate activity as a chat room for students so they can communicate easily. Students can upload the group space both documents and presentations, using available editors. In this case the teacher has decided to provide the manual out of the system with the necessary information for each of the experts of the group, but also the teacher could make available these documents within the system. Keep in mind that the tool is intended to support the classroom education.



5 CONCLUSIONS AND FUTURE WORK In this article we have treated and made reflects on the
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