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EMOOCs 2016 says hello and welcome to Graz, Austria!


Graz is located in central Europe and is the second biggest city in Austria, as well as the capital of Styria. Furthermore, Graz has been a university town since 1585, and is currently home to four universities with a total of more than 50,000 students. During the last decades, Graz became the main scientific center for South-East-Europe. Every year, approximately 40,000 people participate in more than 100 international conferences and enjoy the beautiful Old Town, the attractive cultural range, the quality and diversity of the restaurants as well as the excellent infrastructure of the conference venues. We are thus extremely pleased for the EMOOCs conference to take place in this beautiful city, where two exquisite Austrian universities, the University of Graz and the University of Technology of Graz, will act as local hosts.


Although many of you are familiar with EMOOCs, it is probably good to say a few words about it. This summit is based on the idea to bring MOOC-players together – researchers, practitioners, teachers, students, business people and all interested in the topic are invited to share their results, experiences or products. The event aims to support the MOOC movement in order to improve tomorrow’s education in any institution. We firmly believe that an interdisciplinary exchange of ideas and research in the field of ICT and lifelong learning is of crucial importance to help solving contemporary societal problems, especially in economically strained times like ours. Furthermore, we should also not forget that we need an innovative educational and training infrastructure that is able to provide first class learning experiences to learners. In our opinion, new technology, new pedagogy and new role models in teaching and research are extremely important.


After passing through a careful round of reviews with the Program Committee, a total of 52 submissions were finally accepted. Out of these, 20 were submitted as research publications and 25 as so called experience track publications. In addition, two workshops were approved and seven posters will be presented in a specific session. 53 reviewers from around the world were involved in the review process and we would like to thank them for their valuable work.


Credits and Acknowledgements


Finally, the Conference Chairs would like to express their gratitude towards a considerable number of volunteers and helpers who have devoted their time and endless patience to the organization of this conference. EMOOCs is a powerful and ever growing e-learning association of many enthusiastic people who have organized this conference for the last four years and we are very grateful to be a small part of it.


In particular, we have to thank the chairs, who were working on a voluntary basis for a whole year to make this conference a success: .




	Chair of the Research Track: Marco Kalz, Open University of Netherlands


	Chair of the Experience Track: Anja Lorenz, University of Applied Sciences Lübeck


	Chair of the Institutional & Corporate Track: Carlos Delgado Kloos, Universidad Carlos III de Madrid


	Chair of the preconference MOOC: Mohammad Khalil, Graz University of Technology


	International Chair: Philip Tsang, Charles Sturt University


	Social Media Chair: David Nussbaumer, Graz University of Technology





We would also like to thank the 50+ members of the International Program Committee, who provided timely and insightful reviews without complaint and little credit. Finally, we would like to thank the staff at the Academy of New Media and Knowledge Transfer (University of Graz) and the Department of Education Technology (University of Technology of Graz) for their support in this amazing endeavor. These folks have worked incredibly hard behind the scenes to manage all the aspects of the conference. They bravely dealt with many complicated situations and handled a variety of requests from the committees. Special thanks go to Klaus Hatzl (University of Graz), who took on the part of the local organizer. Last but not least we would like to thank our sponsors for their very important financial support.


We especially welcome conference delegates who are attending EMOOCs for the first time and hope you will enjoy it. We kindly ask all our EMOOCs “regulars” to extend a warm welcome to newcomers and students, who are now becoming a valuable part of the constantly expanding MOOC-community.


Warm greetings and welcome to Graz,


Michal Kopp, University of Graz, Austria


Martin Ebner, Graz University of Technology, Austria


Conference Chairs
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Abstract


Massive Open Online Courses (MOOCs) have emerged as a significant environment for online learning, yet little is known about how people actually learn in a MOOC. The study brings together qualitative data from parallel studies in two different MOOCs, comparing learning strategies of people who self-report low and high levels of Self-Regulated Learning (SRL). This comparative study identifies commonalities and differences in learning patterns between these two learner groups and across the two courses. The study draws comparisons in goal-setting, self efficacy, and the selection of learning and task strategies. The study concludes that differences in the learning strategies of learners in each of the MOOCs may be influenced by different course design.
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1 Introduction


A recent study of the instructional design quality of 75 Massive Open Online Courses (MOOCs) concluded that MOOCs from major providers are generally of low instructional quality (MARGARYAN, BIANCO & LITTLEJOHN, 2015). These MOOCs are typically designed around the presentation of content resources to large numbers of learners. Learners have few programmed opportunities to engage in dialogue and receive feedback from instructors. This instructional design demands that learners self-regulate their learning, proactively seeking feedback from others and self-evaluating their progress to complement the learning content. Yet, MOOCs attract diverse groups of learners, many of whom may lack the ability to self-regulate, or choose not to regulate their own learning (MILLIGAN, LITTLEJOHN & MARGARYAN, 2013). This presents a design challenge to MOOC providers: to create MOOC environments that encourage and assist learners to self-regulate their learning. MOOCs are still novel, and we know very little about how individuals learn in MOOCs. Research in this domain is vital in developing our understanding of how to design MOOC environments that encourage active agency in learning. In this paper we compare the findings of two parallel studies of self-regulated learning (SRL) in MOOCs aimed at professionals (data scientists and those conducting clinical trials), exploring the commonalities and differences that emerge from this analysis. Each study used the same qualitative and quantitative instruments to explore individual self-regulation of learning (ZIMMERMAN, 2000). The paper begins with a short review of current research on MOOCs. This review is followed by a description of the method and context of the two courses under study, and the instruments used. The results are then presented and discussed. The paper concludes with a summary of the main findings and implications, alongside a reflection on the limitations of the study and prospects for future research.


2 Literature Review


While initial MOOC research was often qualitative, quantitative studies have become dominant with the emergence of large scale MOOC platforms that permit the generation and analysis ‘clickstream’ data (VELETSIANOS, COLLIER & SCHNEIDER, 2015). Attempts to interpret clickstream data include mining the data tracking how learners access MOOC resources and classifying learners according to their patterns of interaction with content (KIZILCEC, PIECH & SCHNEIDER, 2013) or with other learners in online discussion forums (GILLANI & EYNON, 2014). These studies have demonstrated links between engagement and completion (where completion is used as measure of learning success). But while these quantitative studies of learner activity within MOOC platforms provide us with greater understanding of what learners do within MOOCs, our understanding of why MOOC participants learn as they do, and how they actually learn is less developed (VELETSIANOS COLLIER & SCHNEIDER, 2015, p571). Furthermore, unlike in traditional HE courses where learner expectations are largely standardised (for example successful completion of a course or degree programme as a marker of success), the diversity of learners in a MOOC results in a range of motivations for participation (KIZILCEC PIECH & SCHNEIDER, 2013) and potentially leads to different levels of engagement (BRESLOW, PRITCHARD, DEBOER, STUMP, HO & SEATON, 2013) which may not be focused on completion. To understand learning in MOOCs it is necessary to move beyond the artificial binary distinction between completers, and non-completers, to more fully investigate the particular motivations and drivers, including contextual, cognitive, and behavioural factors, that influence individual learners’ behaviour and actions. GAŠEVIĆ, KOVANOVIĆ, JOKSIMOVIĆ & SIEMENS (2014, p. →) call for studies that improve our understanding of ‘motivation, metacognitive skills, learning strategies and attitudes’ in MOOCs arguing that because levels of tutor support are lower than in traditional (formal) online courses, there is a need for greater emphasis on the individual learner’s capacity to self-regulate their learning. Self-regulation is the ‘self-generated thoughts, feelings and actions that are planned and cyclically adapted to the attainment of personal goals’ through three phases: forethought, performance, and self-reflection (ZIMMERMAN, 2000, p. 14). Zimmerman identified a number of components (subprocesses) of self-regulation including goal-setting, self-efficacy, learning and task strategies, and help-seeking. Although originally conceptualised in formal (classroom) settings, SRL and its sub-processes have subsequently been studied extensively in online contexts (see BERNACKI, AGUILAR & BYRNES, 2011 for a comprehensive review) and SRL is increasingly being used to investigate learning in MOOCs.


ZIMMERMAN (2000) highlights goal-setting as a central component of SRL. By setting goals, the learner is able to monitor progress towards those goals, adjusting their learning as necessary. Setting goals and monitoring them is motivational as it provides evidence of progress to the learner. HAUG, WODZICKI, CRESS & MOSKALIUK (2014) explored the utility of badges in a MOOC focused on emerging educational technologies. The authors used self-report questionnaires and log files to explore patterns of participation, and found that learners who had set a goal to complete the course were more likely to sustain their participation (determined by measuring access to course content and active engagement with others about the course) than those who did not set a goal. Completion of the course provided an extrinsic motivation for these learners (RYAN & DECI, 2000). However, as highlighted above, MOOC learners may not be motivated by completion, so it is important to understand different types of motivation for studying in MOOCs. ZHENG, ROSSON, SHIH & CARROLL (2015) conducted interviews with learners who had undertaken a variety of MOOCs and identified four categories of MOOC learner motivation: fulfilling current needs, preparing for the future, satisfying curiosity, and connecting with people. Their findings suggest that completion is just one outcome of MOOC participation, with key motivations to study being intrinsic in nature, related to personal improvement. In a larger, survey based study, exploring motivations of MOOC learners based in the United Kingdom, Spain and Syria, seven different types of motivation were identified (WHITE, DAVIS, DICKENS, LEON & SANCHEZ-VERA, 2015), mirroring the categories identified by the Zheng study, and in addition identifying categories of motivation reflecting other extrinsic factors: the free and open nature of MOOCs, their convenience, and the prestige of courses run by high quality institutions. These studies help to describe the types of goals learners may be setting, but do not tell us about how different types of goals influence learning in MOOCs.


Self-efficacy, the personal belief about having the means to perform effectively in a given situation (BANDURA, 1986), represents another component of self-regulation. An individual’s self-efficacy influences how they respond to setbacks in their learning, with highly self-efficacious individuals redoubling their efforts in an attempt to meet their goals when faced with a challenge, while those lacking self-efficacy may give up or become negative (ZIMMERMAN, 2000). In a study of learners registered for a MOOC on economics, POELLHUBER, ROY, BOUCHOUCHA & ANDERSON (2014) explored the relation between self-efficacy and persistence using clickstream data and scales for self-efficacy and self-regulation. Their study found a positive link between self-efficacy and persistence, though the main predictor they identified was initial engagement. WANG & BAKER (2015) studied participants on a Coursera MOOC on big data in education to explore the link between motivation, self-efficacy and completion. They found that participants who self-reported higher levels of self-efficacy at the outset of the course were more likely to persist to the end, echoing findings from online learning research (WANG & NEWLIN, 2002).


Learners draw on a range of cognitive and metacognitive strategies (learning and task strategies) to support their learning, including taking notes, revising, supplementing core learning materials, exercising time management and undertaking ongoing planning and monitoring. Highly self-regulated learners draw on a wider range of strategies and recognise the applicability of different strategies to different situations (ZIMMERMAN, 2000). They are also able to effectively monitor their learning, changing strategies when they become ineffective. VELETSIANOS COLLIER & SCHNEIDER, (2015) explored the learning strategies of a small group of learners who had completed at least one MOOC, focusing on note-taking and content consumption. Their interviews uncovered a range of different note-taking strategies that facilitated these individuals’ engagement with the course content. The range of note-taking strategies utilised illustrated how different approaches such as taking digital notes, using a dedicated notebook, or annotating printed slides, complemented different patterns of participation and engagement.


3 Context and Method


The study draws on data collected in studies of SRL in two separate MOOCs. Both MOOCs attracted participants who were professionals wishing to update or supplement their professional skills or to gain a certificate in the topic as evidence of their knowledge. The Introduction to Data Science’ MOOC (IDS: https://www.coursera.org/course/datasci) from the University of Washington was an eight week course offered on the Coursera platform. The course introduced participants to the basic techniques of data science and was intended for people with intermediate-level programming experience and familiarity with databases. Alongside weekly readings, video lectures and short quizzes, the MOOC also included four programming assignments. 50,000 learners, from 197 countries enrolled in the MOOC. A full method and findings of this study are reported elsewhere (LITTLEJOHN, HOOD, MILLIGAN & MUSTAIN, forthcoming). The Fundamentals of Clinical Trials MOOC (FCT: https://www.edX.org/course/harvard-university/hsph-hms214x/fundamentals-clinical-trials/941) provided an introduction to the research designs, statistical approaches, and ethical considerations of clinical trials. The course was aimed at health professionals and those studying for a health professional role. The course used video lectures, multiple choice questions and weekly readings and participants were invited to contribute to two moderated case discussions if they wished to gain a completion certificate. The course attracted 22,000 registrants from 168 countries. Full details of the method and findings of this study are reported separately (MILLIGAN & LITTLEJOHN, forthcoming). In both studies the participants were drawn from a larger cohort of learners who responded to a message posted to the course environment in the first weeks of the course inviting them to fill in a slightly revised version of a previously validated survey instrument (FONTANA, MILLIGAN, LITTLEJOHN & MARGARYAN, 2014; http://dx.doi.org/10.6084/m9.figshare.866774). The instrument comprised 39 items (example: When I do not understand something, I ask others for help.), used a Likert-scale (ranging from 1: not at all true for me to 5: very true for me). The data collected was used to generate an SRL profile for each study participant comprising an overall SRL score, as well as scores for each of eight SRL sub-processes corresponding to factors identified following principal component analysis. The SRL profile provides an indication of the extent to which individuals are regulating their learning within the MOOC. Participants who completed the survey instrument, and who identified as professionals, were invited for interview to explore their learning within the MOOC. A semi-structured interview instrument (http://dx.doi.org/10.6084/m9.figshare.1300050), developed iteratively over a number of studies (MILLIGAN, LITTLEJOHN & MARGARYAN, 2013; LITTLEJOHN, MILLIGAN, FONTANA & MARGARYAN, forthcoming) was used to probe SRL sub-processes. Transcripts were analysed and narrative descriptions of learning in the MOOC were coded according to these sub-processes. For the Introduction to Data Science course, thirty-two Skype interviews were conducted. For the Fundamentals of Clinical Trials course, thirty-five Skype interviews were conducted. Qualitative data was integrated with quantitative data using a three step method. First interview transcripts were coded independently by two researchers. Second, each participant was assigned a rank corresponding to their score for each individual SRL sub-process as well as a rank for their overall SRL score, and assigned into high- and low-scoring groups for their overall and sub-process scores. Third, the coded transcripts were examined by two researchers (independently, then jointly, to reduce the risk of bias) to identify emergent patterns of learning in the low and high-scoring groups.


4 Results


For the analysis reported in this paper, the findings of the two parallel studies were compared and commonalities and differences identified. The summaries below focus on individual aspects of SRL, reflecting the initial coding of the interviews. Narrative accounts of learning in MOOCs focused on a sub-set of SRL sub-processes and in particular, three aspects of SRL stood out: goal-setting, self-efficacy, and learning and task strategies.


4.1 Goal-setting


High self-regulators in both studies set specific goals highlighting the benefits of their learning, and how it related to career or job requirements. These learners were adopting a ‘mastery goal orientation’, setting specific goals relating to the course content and how it related to their professional needs, and structuring their learning around the development of content knowledge and expertise (PINTRICH, 1999). In contrast, low self-regulators described their learning in more abstract terms, focusing on their love of learning, curiosity, or desire to broaden their knowledge. If they articulated specific goals, they were focused solely on extrinsic performance measures such as course completion or certification, in contrast to the targeted goals favoured by the high self-regulators. The range of goals set reflects the range of motivations (both intrinsic and extrinsic) identified by ZHENG, ROSSON, SHIH & CARROLL (2015) and by WHITE, DAVIS, DICKENS, LEON & SANCHEZ-VERA (2015). In the Fundamentals of Clinical Trials course (but not the Introduction to Data Science course), there is evidence of high self-regulators adopting performance goals (to complete the course or gain a certificate) in addition to learning focused goals. Two differences between the courses may account for this discrepancy. First, the FCT course was offered by Harvard Medical School, and many participants highlighted the prestige of Harvard in the goals they described, stating their desire to complete a Harvard course, or ‘learn from the best’. This sentiment reflects one of the key motivations identified by WHITE, DAVIS, DICKENS, LEON & SANCHEZ-VERA (2015). Second, the FCT course had a more rigid structure that encouraged all participants, whether low- or high-self-regulators to become wholly focused on the course content and objectives. Perhaps because of this, high self-regulators on the FCT course were more likely to articulate goals that mirrored the course objectives than the IDS course participants.


4.2 Self-efficacy


Across both studies, there was evidence of high self-efficacy among most participants, with little difference between the low and high SRL groups. The lack of a clear-cut difference is perhaps unsurprising, as the participants in this study are highly-educated, experienced professionals and are, therefore, expected to be confident in their ability to extend their existing knowledge and expertise. Furthermore, the sampling approach used in these studies (recruiting participants active some weeks into the course) is likely to favour those whose self-efficacy helped them to persist with their learning. Self-efficacy, like many aspects of SRL, is highly context dependent, and one factor which seemed to influence self-efficacy across both studies was previous experience of MOOC learning. MOOCs still represent a novel way to learn and the format can present a challenge for even the most able learners if they have not encountered them before. Indeed, learning online in any form can challenge an individual’s confidence. CHANG (2005) demonstrated how training in a range of self-regulatory strategies led to improved self-efficacy in an online context. MOOC designers may consider providing some initial orientation training to ensure that learners are familiar with the course environment and how they may interact effectively with it.


4.3 Learning and Task Strategies


Whereas high self-regulators in each course generally behaved in a similar fashion, this was not the case for learning and task strategies. In the Fundamentals of Clinical Trials MOOC, all high self-regulators used note-taking as a key strategy, with the majority of this same group maintaining the same approach to learning throughout the course. In contrast, the high self-regulators studying on the Introduction to Data Science Course displayed a wide variation in the learning strategies adopted, with this group being more flexible in their approach to learning, adapting their approach to suit different elements of the course. Once again, the differences appear linked to the different course structures adopted. For the FCT course, almost every week followed the same format, with video lectures, course readings and closely linked self-assessment quizzes inviting a standard learning approach of watching, reading, and answering, and a simple note-taking approach was sufficient. In contrast, the IDS course made extensive use of project work, where learners were invited to complete an exercise in data manipulation. These in depth tasks encouraged learners to focus their learning on those aspects which were of most relevance to them and to use a broader range of strategies to meet the demands of the course.


5 Conclusion


The analysis presented here helps us to recognize learning exhibited by MOOC learners across the two study contexts. Regardless, of context, high self-regulators will focus their effort on learning: extending their knowledge and expertise to benefit their current or future roles. This is the case regardless of whether they were intending to complete the course, or study more strategically. In contrast, low-self regulators focus primarily on performance, aiming to complete the course, with less (conscious) regard for what they want to learn. At least among the professionals studying here, there was a high level of confidence in their ability to learn, though this was sometimes diminished if the individual was an inexperienced MOOC learner. But context is also important. The rigid structure of the Fundamentals of Clinical Trials course encouraged learners to fall into line, all progressing through the course in a similar fashion. In contrast, the more in-depth tasks that formed the core of the Introduction to Data Science Course encouraged learners to focus their learning on those aspects which were of most relevance to them.


While this study has begun to address a key limitation of single context qualitative studies, this analysis is not without its limitations. Only two courses were studied, and many more contexts would need to be examined before clear patterns can be recognized. Even so, qualitative analysis on its own is unable to provide a reliable measure of the similarities and differences of MOOC learners. Integrating qualitative analyses such as the ones reported here with clickstream data such as forum use, content access, and final mark would allow more robust conclusions to be drawn with rich descriptions of learning illuminating the quantitative analysis. Nevertheless, the power of this analysis in highlighting commonalities and differences has provided insight into potential areas for future exploration and signals the dual importance of learner characteristics and context in MOOC learning. Course and platform designers may use the instruments developed in this study and the findings presented here to assist them in designing courses that support inexperienced learners, whilst motivating more able ones (LITTLEJOHN & MILLIGAN, 2015). For example, course designs that encourage learners to adopt a more active role in their learning by requiring them to utilise their own expertise or integrate learning into their work contexts may be particularly appropriate for professional learners who typically have focused learning requirements.
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Abstract


Evaluating whether MOOC learners are aligning with learning objectives is often difficult to understand at scale. This paper explores whether concept mapping through text mining software can help MOOC providers assess whether learners are meeting the learning objectives of the MOOC. 67,557 learner comments from the Trinity College/Futurelearn ‘Irish Lives’ History MOOC were analysed using Leximancer software, and concept maps based on data extracted were created. These maps were then aligned with pre-defined learning objectives to determine whether this software could be used to better understand learner behavior in relation to MOOC learner objectives. This research, through observation of the learning process, contributes a new methodology for understanding learning objectives in MOOCs at scale.


Keywords


Massive Online Open Courses, MOOCs, Learning Objectives, Leximancer, Text Mining, Concept Mapping


1 Introduction


The growth in the popularity and perceived successes of Massive Online Open Courses (MOOCs) has driven more educational institutions and organizations to use this form of large scale knowledge dissemination and teaching (SINCLAIR, BOYATT, ROCKS & JOY, 2015). However, even with this large growth, questions remain as to how best MOOCs and their learners can be measured or evaluated (HEW & CHEUNG, 2014). Research suggests that MOOC practitioners and researchers should consider a variety of indicators of success in order to assess MOOC performance (KLOBAS, 2014). However, at scale, thematic analysis of qualitative data for evaluating MOOCs has been less common.


A potential method of evaluating MOOCs, is to examine whether participants are aligning with the initial MOOC learning objectives. This would help identify whether participants have learned what MOOC practitioners had set out for them to learn. Investigating alignment of learner comments to learning objectives at scale is a process that has not been previously undertaken. This research explores whether this can be achieved through the use of text mining and concept mapping, and whether it is a useful methodology for MOOC providers.


1.1 The Importance of Learning Objectives in MOOCs


Developing a MOOC involves an iterative process of designing the MOOC narrative. This design is often centered on learning objectives; a pedagogical tool commonly used by MOOC developers across many providers (e.g. Coursera, Futurelearn, EdX). These are one or more key questions or statements describing what the academic intends the learner to achieve. Learning objectives are important tools in order to focus the course content, allow the learners to understand the motivations behind the MOOC, and aid the MOOC developers in designing a coherent, linear and engaging course. They are often aligned with learning outcomes, which can be used to measure MOOC success or failure.


In MOOCs, learning objectives are frequently displayed to the learner at the beginning of each week of the course. Formal learning objectives involve three components; a measurable verb, the condition by which the desired performance should occur, and the criteria of acceptable performance. These objectives should be specific, measurable and related to intended outcomes (MAGER, 1997). For example, a learning objective in the MOOC under investigation was to “evaluate the various economic realities across the period 1912-1923 and consider the extent to which economic factors shaped the course of events and people’s participation in them”.


Previous research into whether students have met MOOC learning objectives have analyzed differences in pre and post course survey results (ROOT KUSTRITZ, 2014), post course surveys only (MANTURUK, 2014), proposed qualitative analysis of interviews (SHAFAAT, MARBOUTI, & RODGERS, 2014) and explored reflexive essays describing progression towards learning objectives (COMER, CLARK, & CANELAS, 2014). However, there has been an absence of research into how or whether learners have met the objectives of the MOOC through the lens of their MOOC discussions. Rather than directly asking the learners about whether they met the learning objectives, this research questions whether the content of their discussions can be mined and aligned with previously determined learning objectives.


This proposed technique allows for a much larger analysis of learner contributions than surveys and reflection essays where response rates may be low. It also investigates whether learner discussions are deviating or aligning with the learning objectives which can be useful in MOOC evaluation both during and post implementation.


1.2 Text Mining in MOOCs


Comments provided by learners on MOOC discussion forums are an important driver of MOOC research (GILLANI & EYNON, 2014), and are useful for understanding user motivation, behavior and socialization (BAXTER & HAYCOCK, 2014). MOOC learners use discussion forums and sections in MOOCs for interacting with other learners, academics and moderators, and their comments can include reflection, help-seeking, emotional disclosure, personal narratives, and clarification of learning resources (GOLDBERG et al., 2015; HUANG, DASGUPTA, GHOSH, MANNING, & SANDERS, 2014; KOUTROPOULOS et al., 2012).


Text mining software for exploring MOOC learner comments has been previously used for evaluating learner emotions (LENOY, MUNOZ-MERINO, RUIPEREZ-VALIENTE, PARDO & DELGADO KLOOS, 2015), success factors (MATÉ, DE GREGORIO, CÁMARA, & TRUJILLO, 2014), student satisfaction and retention (ADAMOPOULOS, 2013), and opinions towards course tools (WEN, YANG, & ROSE, 2014), amongst others. Many of these studies used sentiment analysis for understanding learner perception towards particular aspects of a course. For example, TUCKER el al (2014) explored student performance and learning outcomes using text mining of discussion posts, and correlated quizzes and homework assignments with student sentiment. However, no previous research has attempted to explore whether the mining the content of discussion comments can be used to inform whether learners are aligning with previously defined learning outcomes used in MOOC pedagogical design.


1.3 The ‘Irish Lives’ MOOC


‘Irish Lives in War and Revolution’ was a six week MOOC developed by the Department of History and the Department of Online Education of Trinity College Dublin in collaboration with MOOC provider Futurelearn. This MOOC was developed in 2014, with its first iteration held in September 2014. It had 18,264 registered users, with 4,857 posting at least one comment on the MOOC. The main subject matter of the MOOC was the Irish revolutionary period between 1912 and 1923, and its overall intended learning objective was to present a wide range of personal experiences from this time period, rather than a fixed chronological narrative of historical facts and events.


The learning content of the MOOC was framed by the development of weekly learning objectives and themes. For each week of the course, a different theme was selected (e.g. fighting lives, social lives, economic lives, political lives, and private lives) and learning objectives were crafted in light of these major themes. In addition to these weekly themes, the overarching learning objective of the course was to explore perspectives of war and revolution in terms of ordinary lives.


Given the relatively less defined nature of the learning objectives designed, the evaluation of this MOOC was potentially more difficult than, perhaps, a more fact based MOOC. The MOOC team were curious whether the learners, in their discussions, had successfully aligned with learning objectives provided. However, with over 60,000 comments, it was difficult to determine this. It was decided to employ text mining software to investigate whether aligning discussion comments with research objectives was possible, and whether it could help evaluate the MOOC using the voices of the learning community.


2 Research Aim


This research is investigating whether concept mapping of MOOC learner discussion comments using text mining software can be a useful method of understanding whether learners are aligning with pre-defined learning objectives. This could aid MOOC evaluation both during and post implementation.


3 Methodology


Learner comments from the ‘Irish Lives’ MOOC were extracted and separated into six files based on the six weekly modules of the course. These comments were located within each of the weekly module sub-sections, known as ‘steps’. Rather than being explicit ‘discussion forums’ as is the case in some MOOCs, Futurelearn use these ‘steps’ to allow learners to comment directly within the resources provided, or in response to fixed discussion questions. Each of these files were then uploaded onto the Leximancer software and concept maps were created for each week of comments. These concept maps were then compared with the learning objectives of that week. This comparison was a reflective process by two academics involved in the development and implementation of the MOOC, to determine whether the themes extracted by the software were aligning with the learning objectives. This analysis was carried out retrospectively, however, this process could have been done during the implementation of the MOOC. Results from the analysis of the first week are presented due to size considerations.


The first week explored the chronology of the Irish History period from 1912 to 1923. Videos, articles, further reading, discussion points, and surveys were used to encapsulate the research objectives. The broad learning objective was to understand the lives of ordinary individuals during the time of War and Revolution, consider key turning points during this time, and present a different viewpoint of history than the usual ‘key characters’. Detailed learning objectives included:




	Outline key events and developments in the history of Ireland in the period of war and revolution


	Undertake a basic analysis and evaluation of the selected primary sources


	Present, in online discussion, their views on the key challenges of this period





3.1 Leximancer


Leximancer is a validated text mining software for “transforming lexical co-occurrence information from natural language into semantic patterns in an unsupervised manner“ (SMITH & HUMPHREYS, 2006, p. →). It is used to analyse text based documents and display an overview of the extracted information in well-defined concept maps. The system is modelled on content analysis, and performs its analysis in a relatively rapid and unsupervised manner (SMITH, 2003). These concept maps denote the main concepts within a segement of text and interrelationships between them. It has been used in a wide variety of disciplines including health research, marketing, business, psychology, computer science and education (SCOPUS, 2015). Within the MOOC space, it has been used to investigate MOOC-themed blogs (CHEN, 2014), and stakeholder perspectives (YOUSEF, CHATTI, WOSNITZA, & SCHROEDER, 2015), however, it has not been used for analyzing MOOC learner discussion comments, nor for investigating learner objectives in this way.


4 Results


The concept maps generated by Leximancer for all comments within Week 1 ‘Chronology of Events’ are presented in figure 1. The larger circles represent themes within the MOOC step comments, whereas the dots within represent smaller concepts. Larger and brighter circles denote more importance, and lines between dots indicate strong semantic links. The closer distance between concepts, the stronger they are linked. The first map uses all comments from Week 1 with no manual adjustment, whereas the second removed the word ‘Ireland’. This was because of the implied importance of Ireland as the major overarching concept across the MOOC, and questions were posed as to the strength of its influence across other concepts. The top 50% of concepts are visible on both maps, and no additional manual adjustment of the software was conducted in order to maintain the open and exploratory nature of this research.
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Figure 1: Concept maps generated by Leximancer of all Week 1 learner comments





Table 1 presents how the overarching learning objectives, and those specific to week 1, were aligned with concepts and sub-concepts the emerged from the Leximancer concept maps.


Table 1: Aligning the learning objectives with emerging concepts







	Learning Objectives

	Related concepts, sub-themes and interrelated concepts emerging from Leximancer analysis





	Understand the lives of normal individuals during the time of War and Revolution

	Family, father, life, people, maner, life, people, man





	Consider key turning points during this time

	Turning, Easter Rising, change, political, execution, Home Rule, war, men, British, independence





	Present a different viewpoint of history than the usual ‘key characters’

	History, different, people, lives, time





	1a Outline key events and developments in the history of Ireland in the period of war and revolution

	Collins, Cork, Home Rule, Easter Rising, Dublin, war, civil war





	1b Undertake a basic analysis and evaluation of the selected primary sources

	Collins, Cork, Home Rule, Easter Rising, Dublin, war, civil war, question, world,





	1c Present, in online discussion, their views on the key challenges of this period

	Turning, Easter Rising, change, political, execution, Home Rule, war, men, British, independence, Collins, Cork, Easter Rising, Dublin, war, civil war, question, world, freedom, fight, treaty, support, British rule.
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Exploring both concept maps, it is clear that elements of the overarching learning objective of understanding history from the point of view of ordinary people are arising from the analysis. The concepts, ‘family’, ‘people’ and ‘men’, and the sub-concepts ‘people’, ‘lives’ are immediately emerging.


The MOOC also strived to give a different viewpoint of this period of history (i.e. from the viewpoint of the ordinary person). This appears to be emerging with the subconcept ‘different’ emerging from the ‘history’ concept. Within the second map (i.e. with ‘Ireland’ removed), the concepts ‘people’, ‘life’, ‘family’, and ‘men’ emerged which further strengthens this finding. Moving to specific learning objectives, the concepts ‘Collins’, ‘Home Rule’, ‘Cork’, ‘civil war’, and ‘Dublin’ all emerged which aligned well with learning objectives (a) and (c) (i.e. outlining key events in Irish History, and evaluating primary sources).


The concept ‘turning’ arose out of a directed discussion question “What represents the key turning point of this period”, and sub-themes from this (‘public opinion’, ‘leaders’, ‘Easter Rising’, ‘executions’) also align well with learning objective (b) (i.e. engage with conflicting evaluations of events in Irish History).


Another interesting aspect that emerged was the cluster of concepts ‘Men’, ‘War’, ‘Home Rule’ and ‘Turning’. The distance between the ‘Home Rule’ and ‘Turning’ concepts in the first map show that many learners felt that these themes were interrelated. In the second concept map, this is seen even more clearly, with ‘Home Rule’ and ‘War’ interrelating with ‘Turning’. This demonstrates that the learners were engaging with the materials provided in order to understand the implications of key events in Irish history in terms of discussion points provided.


Examining both concept maps at a macro level, they give knowledge of the most popular concepts emerging from the discussions. Not only can this help align learning objectives but can lend support to future iterations of the MOOC. It is clear that the discussion question based on the ‘turning point’ is a very popular discussion driver, suggesting that this question should be retained within the MOOC for future iterations.


5 Discussion and Conclusion


This research investigated whether Leximancer software could be used as a tool to explore learner comment alignment with learning objectives in a large scale MOOC. The results show that the visualizations created with Leximancer are a useful way of presenting conceptual analyses of MOOC discussion comments at scale. In effect, concept mapping helps MOOC practitioners align the narrative of the MOOC with the journey of the learner, and determine whether the MOOC has been successful from the interactions of the learners rather than by assessment or activity.


In MOOCs where there are questions as to whether the learners are engaging well with the content, these maps could be useful to outline areas of difficulty. In addition, the analysis can also bring out additional concepts not previously considered in the learning design. These concepts help further understand what the learners are discussing, and can form discussion points to be driven by moderators during implementation. When the MOOC has been completed, these additional concepts should also be considered for future iterations of the MOOC.


Another benefit to using concept mapping in this way, is to present information about the MOOC to non-technical stakeholders. A key problem for many MOOC administrators is being able to explain learner behavior in a simple manner to individuals who may not have a background in statistics or sentiment analysis. Concept maps are a visually appealing way of presenting learner behavior which can be understood by a wide range of stakeholders, both technical and non-technical alike. It can also be a useful way of bridging the gap between academics and MOOC technical staff, and helping academics who are designing the course understand how learners are engaging with their material. Future studies should evaluate the usefulness of these concept maps from the perspective of MOOC academics and non-technical stakeholders.


Although these concept maps are an interesting visual tool for exploring MOOC learning objectives, it should be used in conjunction with other methods of learner analytics (e.g. quantitative and qualitative methods). Future research will examine additional MOOCs, in particular those with less successful completion rates, to determine whether these concept maps could help inform the reasons behind unsuccessful MOOCs. In addition, a rubric to determine to what extent comments are sufficiently aligned to objectives should also be investigated.


One question that should be addressed is to whether there is a circular nature to the concept maps. Given that the learning objectives are guiding learner discussions, it could be argued that the concept maps would obviously uncover themes from the learning objectives. It is important that in using the concept maps for analysis, that the subconcepts are explored rather than just the primary concepts. It should also be noted that formalizing learning objectives at the design stage of a MOOC is key to successful use of this technique.


An obvious limitation of this analysis is the absence of students who did not post comments on the MOOC. It is suggested that future research explores whether a minimum percentage of social learners (i.e. those who posted at least one comment) should be determined as being optimum for using this technique. In addition, quantitative measures such as assessment results and post-course surveys should be used in conjunction with the concept mapping to ensure a more holistic approach to evaluating MOOCs.
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Abstract


Credibility is a central feature for every certified training. The same applies for MOOCs. Individual supervision of participants in study centers reaches its limits when having thousands of students. Thus online proctoring as a means to handle the amount of participants in MOOCs seems to be a suitable way to increase certificate valuation. We compare various flavors of online proctoring and the current practices of current MOOC platforms. Furthermore, we present the results of several user surveys, dealing with the importance of the certificates to our users. Finally, we inform about an experiment with a rather new flavor of online proctoring, which instead of relying on human eyes is using an automated comparison by means of a mathematical model of the face, to identify a participant.
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1 Introduction


When completing a MOOC, students take several things with them. In best cases, they made some new contacts, acquired new knowledge and qualified for a certificate issued by the course instructors to prove their newly developed skills. Currently, MOOCs are shifting from the experimenting phase towards enterprise usage for additional on the job trainings. Recent addition of showcase functionalities in professional networks such as LinkedIn or Xing, further outlines the necessity for reliability and trust in virtual certificates. Most often, this trust issue is addressed by several measures known from bank notes in order to counter forgery. Since the certificates are usually printed by the participants, watermarks and logos are the only viable ways to prevent digital changes towards the scores. One step further, and luckily also de-facto standard today, is the approach to embed a link or QR-code in the document, which allows third parties to validate whether the certificate was indeed issued by the respective MOOC platform and whether the results and scores are correct. The validity of the document is however void, if the assessment itself was flawed. Every platform is unable to determine whether an exam was solved by the intended participant or probably by a skilled relative. The connection between the person solving an exam and the issued certificate therefore has to be validated. Despite the identity of the registered participant can not be guaranteed to 100%, the following approach helps to fortify the trust: The participant willing to be “proctored”, signs up for an enhanced version of the respective assessment. She registers with the proctoring platform and takes some portrait photos (usually 2-5) to validate against via her webcam and thereby ensures that all technical requirements are met. Afterwards, she starts the assessment just like normal. The webcam is active during this time and shows her the captured scene. The whole stream or only parts of it (for example one photo each minute) is persisted and processed for anomalies. In order to close the chain of trust, a photo taken during the assignment is also embedded into the final certificate. Managing this identity problem is not a core business of an (academic) MOOC platform, leaving the field open for third party service providers. Nonetheless, the platform operators vouch for the quality of this check with their current reputation. At openHPI, we therefore tested such a system in order to ensure a baseline quality before further offering this feature to the public.


2 Valuation of MOOC Certificates


2.1 User Surveys


We started our research one and a half years ago in 2013. At that time, we asked the users of our platform how important certificates are for them and how they use their certificates in a job application process. A total of 774 of our users participated in this survey. A third of the participants stated that they are only marginally interested in the certificates. About a quarter of the participants opted for optional, very few for obligatory proctored exams. Another result of the survey was that only few users would be willing to pay for a more trusted certificate. 45.3% of the participants would add their certificates to their job application papers, another 17.5% would even add a confirmation of participation. 10.59% would only add a more trusted certificate to their application papers. One and a half years later, in 2015, we asked the questions again in a condensed form. Still, the majority of users is either not interested in a more trusted certificate at all or would not accept the privacy intrusion of a proctoring solution. Only very few would pay more than 50 Euros for such a certificate form (see also Figure 3–Right). In several meetings with different companies, however, proper identification of the users that are taking the exams were specified as a requirement, e.g. for using our platform for in-house trainings. Furthermore, this would be a self-posed requirement for us to offer ECTS points for a MOOC. At this point, we also need to state that the majority of our user base are not students but professionals with some experience in their job. ECTS points are no longer that relevant for them. So the survey results probably are biased to a certain extent. The question is not necessarily if our current user base is interested in certificates with an added value, but if we can expand our current user base by offering such certificates.


2.2 Anti-forgery measures


The first step to improve the quality of our certificates was to provide a mechanism that allowed employers to check whether a user had forged the document. An URL and a QR code were added to the certificate1, which allows the employer to make sure that e. g. the user’s results have not been forged.


This, naturally, is not a sufficient measure to guarantee that the person who is stated as the participant on the certificate is actually the person who took the course and especially the exams.
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Figure 1: openHPI certificate validation page





3 Proctoring vs. Identity Check


3.1 Definition of Terms


Whereas identity-control only attempts to make sure that the participant who took the exam is the one that is stated on the certificate, proctoring goes a step further in attempting to make sure that the participant does not cheat during the exam by using forbidden devices such as books, the internet or the help of other persons. In this context, we also need to speak about open vs. closed book exams. In an experiment, Gharib, Phillips and Mathew found out that results generally are better in open book exams while anxiety is significantly lower. Good students performed good in both types, bad students did not. The most significant finding of their study is, however, that the retention rate was the same for both exam types (GHARIB, PHILLIPS & MATHEW, 2012). Identity-controlled exams correspond to open book exams while proctored exams, depending on the predefined settings, correspond to closed book exams. We decided that open book exams are sufficient for our use case. In cases where learning by heart is still considered to be key, restrictive time constraints during exams have been proven to be a sufficient solution during our In-Memory Database (IMDB) courses. (TEUSNER et al., 2015)


3.2 Current Solutions and Best Practices


Naturally, openHPI is not alone with this problem, so we examined how other MOOC providers tackle it. Coursera, Udacity, and edX have been selected, as they are the major players in the MOOC market. Iversity and mooin have been selected as they are fellow platforms on the German market. We have not included imoox as to our knowledge it currently does not offer some sort of identity check.


3.2.1 Tracks


What all of the platforms have in common is that certificates with different kinds of validity are offered for paying customers next to the basic free tracks. Iversity offers an ECTS Track and a Certificate Track. Coursera offers a Signature Track, edX a Verified Track. The identity check is similar on all platforms. Users register with a photo of themselves and a photo of their ID-card. Certificates in these tracks are enhanced with a verification URL similar to our solution. Only participants who have opted for one of the non-free tracks are allowed to access a final proctored exam. For online proctoring all of the platforms cooperate with third party providers. EdX and Iversity employ SoftwareSecure, Coursera and Udacity employ ProctorU (IVERSITY, 2015; COURSERA, 2015; PROCTORU, 2015; EDX, 2015; UDACITY, 2015).


3.2.2 Online proctoring solutions


ProctorU, a company that has evolved from an academic background runs a couple of online assessment centers. Course participants have to register for a certain date when they will take their exam a couple of days upfront. A real person will then watch what the participant is doing while she takes the assessment. The course providers can specify upfront which devices are allowed, e.g. certain books and some hand-written notes but no internet2. SoftwareSecure’s solution differs from ProctorU as the participants are recorded during the exam and several people evaluate these recordings afterwards3. Naturally, the list of these providers is not exhaustive. There are others, such as Kryterion4, or iSQI5, where iSQI takes the role of a re-seller, bundling SoftwareSecure’s proctoring solution with a quiz system6. SMOWL, a Spanish company, offers an identity check rather than a full-fledged proctoring. A user registers with SMOWL by taking three pictures. During the exams, at a predefined time interval plus a random time component, a picture is taken. These pictures are compared to the pictures that have been taken during the registration process. This is done by a machine using biometric verification technologies (LABAYEN et al., 2014).


Recently, ANECA7 has approved two online master’s degree programs by Universidad Rey Juan Carlos (URJC). These programs are no longer required to include a final offline exam that has to be attended by the students in person. Instead, a broader selection of learning activities and assignments throughout the course’s runtime is monitored by SMOWL (SMOWL, 2015).


3.2.3 Offline exams


Offline exams are an alternative to online proctoring solutions. However, they do not scale easily. mooin currently offers one course where the final exam has to be physically attended (MOOIN, 2015). Udacity cooperates with Pearson VUE to offer offline exams in testing centers all over the world (UDACITY, 2012; PEARSON, 2015).


At openHPI we have also conducted a (failed) offline exam experiment. Three out of ~10,000 course participants registered for an offline exam on our campus in Potsdam, two of them did not show up.


4 First Experiments with SMOWL


4.1 Why SMOWL?


After several in-depth calls with some of the previously mentioned proctoring providers, we decided to go for SMOWL. One of our reasons was the price tag. We had decided early on, that, if we offer proctored courses, we want all assignments in these courses to be proctored, not only the final exam. That accounts for a maximum of 8 hours proctoring per course and student. According to our surveys, only very few students are willing to pay more than 50€. SMOWL was the only provider that offered a solution in this price range with the trade off of only supporting open book exams. Furthermore, SMOWL employs HTML 5 video technology, which fits better in our technology landscape than the solutions of the other providers. Finally, even though ProctorU and SoftwareSecure support the SafeHarbor8 framework for data protection, they’re still located in the US, which freaks out many of our users in terms of privacy issues.


Table 1: Comparison of proctoring providers’ key features







	

	Technology

	Platform Support





	ProctorU

	Java

	Windows, Mac





	SoftwareSecure

	Special Browser/Flash

	Windows, Mac





	SMOWL

	HTML 5/Flash fall-back

	Windows, Mac, Linux










4.2 Test Setup


Up to now we ran two tests (alpha and beta), a third one is currently being set up. In this section, we will describe the settings of the completed tests. The alpha test was run on our staging platform with internal users only. Members of the openHPI team, colleagues from other projects of the chair, students, and a member of the openSAP team, volunteered as users. Overall we had about 20 participants in this first test. The following beta test was public. During the Web Technologies 2015 course on openHPI we conducted a survey to ask who would be willing to test our new identity check feature. Out of about 10,000 course participants, 1826 answered the survey. 186 out of these were interested in testing our new feature. For those participants who volunteered to be proctored, we enabled the proctoring feature in one of the quizzes. Finally, 49 learners participated in the beta test.
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Figure 2: Integration of the SMOWL Proctoring Solution within the openHPI quiz system. Left – Adjusting the camera before the quiz is started. Right – Proctoring during the quiz.





4.3 Evaluation


Both tests were accompanied by surveys. For the alpha test we only ran a post test survey, basically asking for usability issues with the integration. For the beta test we started with a pre-test survey, asking the users particularly about their attitude towards being proctored during an online assignment. An essential amount of participants, had strong objections against being filmed. The major concern was privacy. A surprisingly high amount of participants was unable to upgrade to the proctored track due to the fact that they do not have a camera available, particularly those that are participating at their workplace (see Figure 3–Left). The results of the post survey question are shown in Figure 3–Right. As already discussed in Section 2 the request for “more valid” certificates has not increased amongst our users during the last two years. We had a more detailed discussion with some users that revealed their exact motives for being concerned about their privacy. One big issue was the connection of their image to their name. We have taken this into account by identifying the users towards SMOWL with a cryptographic hash value of their user_id, which disables SMOWL from identifying them. Next to the surveys, we analyzed the results that we received from SMOWL by comparing them to our information about the cheating attempts. For the alpha test we had well-defined plans for each participant’s cheating attempts. For the beta test we asked the users to come up with ideas of their own and report them to us. The simplest way to trick the system is to trick the camera with a photo of the “candidate to be certified” (CTBC). Technically more ambitious participants set up a remote desktop session or simply used two monitors and keyboards. The CTBC sits in front of the camera, while someone else is answering the questions. Another variation of this theme is to have a helper in the same room but out of sight of the camera. To prevent these forms of cheating, it would be required to install additional software—such as special browsers that lock the user in a certain window or tab—or hardware—such as a 360º panorama camera. In theory, it would be possible to integrate such tools with SMOWL.
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Figure 3: Left – Privacy and missing webcams are the main reasons why users did not want to participate in the test. Right – Request for more valid certificates.





SMOWL actually does not film the users, photos are taken in a previously defined time interval. There is also no audio surveillance. SMOWL uses HTML5 video as the default technology and also offers a Flash fallback version for devices that do not support HTML5. The HTML5 version gives the user the illusion of being filmed, while the Flash version shows exactly when the photo is going to be taken9. The most important finding here is that the automated part of their analysis works rather good. In both tests, the cheating attempts of our users had been detected. The most interesting case was one where we have a detailed description from the user how he cheated holding a photograph of himself in front of the camera10. In the report that we had received from SMOWL, the cheating attempt was not listed as such. When they investigated this issue, it turned out that the algorithm had actually detected the cheating attempt. In such cases they have a human controller taking a second look on the data. The controller rejected the cheating attempt and therefore caused the miss. Due to this finding, SMOWL has adjusted this process to prevent such errors11.


The resulting data does not always give a clear distinction between cheating attempts and normal human behavior. SMOWL allows a variety of settings, which can be specified either as an absolute amount of pictures or as a percentage (see Figure 6 left.) Next to the severe issues, such as incorrect user or cheating attempt less severe, fuzzier issues are nobody in front of screen, wrong lighting, or other tab. Black images or webcam discarded were mostly reported for Linux users, who in turn reported technical problems12. Each of these criteria can be activated and a threshold can be set.


A good compromise needs to be found here between too strict and too loose settings.


Several smaller flaws in SMOWL’s web interface have been detected during the tests and have been resolved immediately.




[image: ]


Figure 6: Left – SMOWL settings. Right – SMOWL results page (User)





5 Future Work


We are currently working on a better integration of the identity check with our platform. Particularly in terms of privacy concerns, we have to improve our information policy significantly. A third test is scheduled with, hopefully, significantly more participants.


6 Conclusion


Even if more trusted certificates are not a major concern of our current user group, this will become an issue to make the courses more attractive for, currently, underrepresented target groups, such as e. g. students requesting ECTS points. Full-fledged human proctoring is expensive and not very well accepted amongst our users. SMOWL offers an alternative, using biometric face recognition, which has made a good impression during our tests. Naturally, it cannot provide 100% security, but at least it significantly raises the bar for cheaters.
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Abstract


In MOOCs, there is much discussion about persistence and completion. However, there is yet no consensus and this makes it difficult to analyze the success of this kind of system. At the University Jean Moulin, we needed a framework in order to objectively determine the relevance of our MOOCs from the learner’s point of view. We therefore propose a learner-centered model to define the mechanisms of commitment and a dynamic classification of participants. We are thus able to finely analyze the progression of success and dropout indicators in our MOOCs and understand learners’ behaviors to improve the learning experience. We do not pretend to have responded fully and definitively to all the issues under this phenomenon. However, we hope that the result of this work (in progress) is a consistent set of tools for a global understanding of dropout and completion in MOOCs, and can thus serve as basis for research or practical framework.
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