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Purpose

Our research is conducted in the field of Learning Analytics (LA) in a context of formal online professional training and in collaboration with a French organization providing e-learning trainings through a learning management system (LMS). The objective is twofold: detect learners likely to fail their training based on a set of calculated indicators from the learning traces collected by the LMS; provide explanations about the predictions in order to facilitate intervention of the pedagogical team to help learners. From this dataset, we calculate first the correlation factor between each indicator and the failure in order to check whether an indicator alone can be a strong predictor of failure. Afterwards, we test three predictive models for the detection of failure. We favoured supervised machine learning methods that allow us to explore the importance of each indicator in the final predictive model in order to provide an explanation for predictions. To train and test these models we combine repeated cross validation while always respecting the stratification of each fold at each iteration. This process is applied to the initial dataset with and without over-sampling.

Over-sampling allows to balance non-failure and failure observations. Finally we evaluate the stability of the best predictive model based on a new dataset collected for the two types of training between February and March 2019. We evaluate also the relevance of the provided explanations with the pedagogical team.

Results

The correlation factors obtained between each indicator and the failure are relatively low for both types of training which means that no single indicator can be a strong predictor of failure.

The results obtained by the three predictive models demonstrate the good performance of random forest in detecting the failure (Table 1). In addition, the over-sampling had a positive impact on the performance of the three predictive models particularly in terms of recall (probability of failure correctly classified by models). We thus retained the model based on random forest.

Table 1: results obtained by the three predictive models using repeated cross validation and stratified sampling for the initial dataset. O.S: Over Sampling. We report the average performance across all iterations: Accu.: accuracy. Prec.: precision. Reca. recall.

To explain the predictions, we extract the importance of each indicator from the final random forest predictive model. The most important indicators are displayed in the main page of a dashboard in order for the pedagogical team to know why a learner has been classified as atrisk of failure. A textual explanation is also provided based on the actual value of each indicator compared to the split value used by the predictive model in the classification.

By using a new dataset in the evaluation stage we show that the random forest predictive model remains stable since it detects the majority of failure cases. The explanations provided also receive a positive evaluation by the pedagogical team.

Implications

We believe that this solution could help the pedagogical team to identify more easily the learners at risk of failure, to analyse the possible reasons of this risk and thus to intervene effectively to help them. In addition, it is expected that the support provided with this solution will increase the satisfaction of learners and their success in training. The impact of this solution on the pedagogical team and the learners needs to be evaluated yet.

  to learners' behaviour regarding their e-learning activities for two types of training (T1 and T2) are used, based on learning traces collected by the LMS: total time spent, total number of visualisations of the content, number of active days on the activity, average time by content and by active day, number of attempts, average time by attempt, total time spent and score obtained in the evaluation, number of active days on the platform. In both types of training, the failure in an e-learning activity involves the failure in the training. However, the failure in the T1 training activities is based on the score obtained on the evaluation, while the failure in the T2 training activities is based on the total time spent by learners and the target skills of the activities. This difference is due to administrative constraints imposed by the professional training funder.We use an initial dataset collected for both types of training over two years(2017 and 2018) with a failure rate of 32.1% on T1 training and 34.52% on T2 training.