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Abstract: The aim of this study is to contribute some reflections on the possibilities of learning analytics in online learning platforms. Our intention is to personalise the teaching-learning processes and thereby maximise their efficiency. We base our analysis and evaluation on a specific platform: Xtend as a social learning environment. We support the use of learning analytics in educational contexts based on self-regulated and cooperative learning. We propose a series of student activity indicators which should be taken into consideration in an Learning Management System.



Introduction

The goal of Learning Analytics (LA) in education is not to predict tendencies and patterns of behaviour, nor is it to monitor students as mere consumers, but to analyse the student data which allows for the personalization of the learning contexts. That is to say, to adapt the teaching-learning processes in order to: learn more effectively, retain more information, associate facts, make use of previous knowledge, organize and store previous information and apply this to solving new problems, etc.

LA in the context of a Learning Management System (LMS) purports to collect student data, both academic and personal and interactional, and to provide an efficient feedback system for learning to take place.

According to the 2013 Horizon Report (Johnson et al. 2014) Learning Analytics was already the subject of analysis in the 2011 edition: schools are already using analytics software to make the process of educational student guidance and advice more effective and accurate, and researchers are developing mobile software to instil in learners more productive habits and behaviour to enable them achieve the best possible learning results.. On its part, Open Content makes a first appearance in the current edition of the HMC Horizon report: K-12 edition. The strong interest in primary and secondary education stems from the wide range of textbooks based on available open source content and in the ever increasing recognition of the collaborative philosophy of creating and sharing open content.

The aim of this study is to put forward some reflections on the possibilities of LA in LMS for the personalisation of the teaching-learning processes thereby maximising their efficiency.

From our point of view, the collection and organisation of data related to how a person learns becomes fully meaningful when it is incorporated into a context of self-regulated and social learning, and in which the information allows the student to know their strong and weak points, the learning that they have most and least difficulties with, that which interests or bores them, what they can master or not, etc.

There are many research findings which highlight the high dropout rate in online courses and which point to, as a main cause, for example the low completion rates of MOOCS, the lack of self-regulation, the need for the student to commit to the task, the need for motivation towards learning on the part of the students and the choice of tasks which allows the student to work with others and establish learning relationships, the lack of a clear course structure and the absence of tutorials which clearly guide students, the need for scaffolding which guide students throughout the process and which helps them achieve their learning goals ((Siemens y Tittenberg, 2009; Clow, 2013; Lushnikova y cols., 2013; Salmerón y cols., 2013, SCOPEO, 2013).

We therefore propose an LA model based on two fundamental pillars of the learning process, namely: self-regulation and social learning. In this way the objectives, contents, methodologies and the evaluation of the teaching-learning processes are underpinned by these two principles of social and self-regulated learning within a platform (LMS).

Self-regulated Learning

	According to the DIDEPRO Model (De La Fuente y Martínez, 2004) the teaching-learning processes take place simultaneously and should therefore be interactive, both in formal face-to-face and non-face-to-face situations. As in any process, these can be regulated within the process itself from the moment the active agent is able to take decisions about the configuration, whether this be the teacher who regulates the teaching process or the student with regard to the self-regulation of his learning process. It is possible to distinguish three phases or moments: design, development and product. The first phase corresponds to the design: to be aware of and have clear ideas about the process and to adequately plan the process. The second phase corresponds to the development: to take appropriate decisions in order to regulate and control the teaching and learning processes. And the final phase which corresponds to the product: to achieve good results, feel satisfaction and reflect and take decisions with regard to the future. Table 1 summarises this proposal.


	Self-regulation of the design of the learning process:
· initial ideas, expectations and beliefs
· ideas about self-regulation

	
Self-regulation of the development of the teaching process:
· initial diagnostic evaluation, awareness of why and what learning is for
· representation and appropriation of objectives and contents
· representation and appropriation of the process
· formative evaluation and self-evaluation

	
Self-regulation of the product of learning:
· Student satisfaction and improvement



Table 1: Self-regulation of the learning process 

With regard to the student activity, there are many authors who have put forward classifications of learning strategies, understood as operations, actions or steps which the student uses in order to facilitate the acquisition, storage and use of information (González Torres, 1999). Following the classification outlined by Pintrich et al (1991), we can distinguish between cognitive and metacognitive strategies and strategies to control affective states and motivation.

The ability for a student to self-regulate their learning, or for the teacher to know and regulate accordingly their teaching, means that the process is more effective. But furthermore, the students who self-regulate their learning do so because they are able to articulate their cognition and motivation; that is to say they are students who know how to think and want to act (Gonzalez Torres, 1999).

In this context Leony, Muñoz-Merino et al. (2013) highlight the importance of emotional awareness in online processes and point out 4 emotions to take into account in these teaching-learning contexts, namely: joy or happiness, frustration, confusion and boredom. According to the authors, to collect data of the emotional states of students allows for a deeper understanding of the learning processes. So, for example, they contend that  a student who is bored in an online learning context will navigate contents which do not correspond to the activity in hand or a lost or confused student will use trial and error strategies to get to the final result.

There is much agreement about the importance of gathering a range of relevant data to improve teaching-learning processes and on the fact that the current platforms generate large amounts of data but the question is how to gather and transform these into useful information for the teacher and the student.


Cooperative learning

Collaborative learning can be defined as a “philosophy” which entails and fosters working together, building together, learning together, changing together and improving together. It is a philosophy which answers many of the needs of the global world in which live (Lara, 2001; Rodríguez-Tejedo, Lara, Zárraga-Rodríguez y Rodríguez-Chacón, 2012). Included in the philosophy called collaborative learning we can highlight cooperative learning, which uses small teaching groups in which the students work together in order to maximize their own learning and that of the others. That is to say, a methodology which systematises through a range of teaching material, the need for the members of a group to work together cooperating with each other to reach a common goal. The five essential elements for true cooperative learning to take place are well known (Johnson, Johnson y Holubec, 1994; Johnson, Johnson y Stanne, 2000): positive interdependence, individual and group responsibility, stimulating interaction, use of personal and group skills and group evaluation.

	It is a challenge, and a tendency of educational quality, to get the students to work collaboratively in an online environment. In the following table, it is possible to see, following the five essential elements which make up cooperative work, the questions which should guide the design of the learning activities and of the final task required of the students.


	LEARNING ACTIVITIES (LA)
	STUDENT WORK (SW)

	1-Working together: the task requires learners to work in pairs or groups in order to discuss a topic, solve a problem or create a product.
	1. Students are working together or in pairs in order to: discuss a topic, solve a problem and create a product. .

	2-Sharing responsibility: group work entails a common result (design, development, product). The responsibility goes further than mere help, each person should do their own work and be mutually responsible for the task.
	2. The students share responsibility when they are working in order to produce the final product/result.
Responsibility is shared equally.

	3- Important decision taking is shared in order to carry out group work with regard to: content, process: what to do, when, what tools to use and roles-responsibilities to take on within the group..
	3. Major decisions are taken with regard to content, process and product. Furthermore, the decisions are taken together. .

	4-Interdependent work in order to be able to successfully complete the task. Avoidance of the division of work into independent parts which can be brought together at the end to complete the task. This interdependence should function as much as to conclude a product (a presentation, a task) as with any other type of group result (a decision based on information distributed among the members of the group). 

There are two types of responsibilities:
- individual: each member of the group should carry out their share of the task so that the group as a whole can succeed.
- group: the students should work together in order to produce the final product/result. 
They should negotiate and agree on the design, development and conclusion of the task. The group should plan working together. 

	4. Interdependent work: the product shows signs of the contribution of all the members of the team, each contribution is necessary for the final product, the students integrate their work to produce a coherent whole. 


Table 3: Positive aspects to be considered in student learning activities and cooperative work
 

Xtend: Social Learning Environment

	Xtend[footnoteRef:1], is a social learning environment in which students can learn at their own pace and where the system contributes intelligence to decision making through the knowledge it has of the learner.  [1:  The associates of Xtend are Cosp&Agilmic, which form part of Educaria, a group of companies created in order to provide integral solutions for the public and private educational sector in Spain and Latin America. Educaria currently provides support to more than 6,000 educational centres. And Everis, a multinational company specialized in information technology with more than 12,000 professionals. Available at http://www.xtendeducacion.com/blog/wp-content/uploads/2015/03/XTEND_catalogo_CAS.pdf] 

	The digital open contents of Xtend provide cover for classroom projects and uses innovative methodologies which stimulate motivation and the learner’s link with their own learning process. The organisation of the contents follows a clear and simple structure which includes elements of motivation, in addition to initial, continuous and final evaluation systems. All the contents are organised according to three methodologies: personalised sequencing of contents, inquiry or investigation and collaborative work. 
	This environment also has a social website for teaching staff where there is autonomy to add and modify content, generate programming and work with other staff members etc.
We shall now put forward a series of student activity indicators within this platform, based on our experience of the analysis and evaluation of Xtend and following a teaching-learning model based on the principles of collaborative and self-regulated learning.
	Following the proposal to differentiate the three phases of the self-regulation of the activity of the student, with regard to the Design we highlight the need to:
· Give instructions, times and pacing for work or time dedication to tasks
· Specify specific learning goals and skill levels or difficulty
· A range of resources and activities with the number of possible attempts
· Evaluation criteria
· Performance and prior study time
· Indicators of interest in the task, novelty, surprise or curiosity
· Rewards and prizes.

With regard to Development, we propose the following indicators:
· Time required for the task and the distribution of time
· Time taken for correct and incorrect answers
· Resources used and activities selected
· Strategies used for repetition, production and organization
· Awareness of achievement level and performance criteria to progress
· Use of feedback and clues
· Degree of autonomy and selection of tasks

With regard to the Product, we point out:
· Good performance (correct answers, level) and bad performance (errors, blanks)
· Number of attempts
· Abandoning tasks and activities
· Degree of satisfaction with the task

Using a variety of means we can also observe how cooperation takes place between learners on an LMS:

Firstly, by observing the “activity” of the learners in the more social tools, such as forums, diaries and personal learning environments. As Reig (2011) points out this can be done using a network diagram which visually represents the interactions between the students and dynamic agents, teachers or any other agent implied in learning. In this way, it is possible to obtain information for the rapid identification of the levels of involvement and the density of networks which emerge as a result of online activity. With this it is possible to: identify students who are not connected or who are at risk of disconnection, identify the most active students or identify students with very good or bad results, with the aim of planning interventions at any time during the process.

	Secondly, by observing and analysing the way in which the students work when they have been clearly told to work in a cooperative fashion. In other words, to analyse not only the Learning Activities (LA) which are required of the students but also the Tasks or Products carried out by the student (ST). With regard to the former we could further examine if the students are required to share responsibilities and that they take important decisions with other people, and that their work is interdependent. With regard to the latter, we can gather information as to whether the students have worked together, if they share responsibilities fairly, taking important decisions together and carrying out interdependent work.

Conclusion

The aim of LA in the context of a Learning Management System (LMS) cannot be other than to provide efficient feedback to guarantee student learning.

We propose a model of LA based on two fundamental pillars of the learning process, which are: self-regulation and social learning.

Self-regulation in learning requires cognitive and metacognitive strategies and strategies to control affective states and motivation. 

Collaborative learning within an LMS instils and fosters working together, building together, learning together, changing together and improving together.

Following the premise of our proposal, for this cooperative learning to be regulated the following are required: Firstly, that the students know beforehand the learning goals and the evaluation criteria. They should have opportunities for self-evaluation and to amend any work. Secondly, the students need opportunities to plan their work. They should take decisions on: how: to break down a complex task into smaller ones; when: work calendar; who: divide the work between the members of the team, and where: work within and outside the school. Thirdly, the students should have the opportunity to review their work based on feedback, before submitting the final version.

A platform which personalises learning and fosters this type of self-regulation should include a diary, evaluation rubrics and feedback forums.
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