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In addition to course meetings, the learning process of students includes many components of self-

study. While communication with lecturers about individual questions is difficult in large classes, 

access to help is even harder to get in the self-study phases. This project provides an app and tests it 

in a statistics course that supports all learning steps and learning locations. In form of a chat that 

answers automatically via artificial intelligence, the student is supervised and challenged at all times. 

Keywords: artificial intelligence, individualization, pedagogical conversational agent, self-study, 

supervision 

CURRENT SITUATION AND CHALLENGES 

At universities many courses are held in the form of a large-scale lecture. Students have the role of 

listeners and recipients in this format. Taking up students´ prior knowledge is only possible to a 

limited extent and the individuality of the learners has hardly any room. The individual questions of 

the learners usually have little space in a lecture. The frontal format as well as the often extremely 

poor teacher-learner ratio result in learners receiving little direct support (De Paola, Ponzo, & Scoppa, 

2013). 

In many cases, these problems will be addressed by tutorials or exercise formats in smaller group 

sizes. However, also in tutorials due to resource constraints there is no possibility to supervise each 

student individually. Furthermore, interindividual differences remain poorly considered and personal 

prior knowledge can only be used insufficiently. The content-related and organisational questions of 

the individual therefore find only limited space in this form of present teaching. 

While such a learning environment represents a challenge for all students, it is a problem especially 

for students in the introductory phase of their studies. First-year students are not yet familiar with the 

university´s learning culture and are not accustomed to the high level of personal responsibility. In 

particular, the high proportion of self-study in learning is unusual for these learners and difficult to 

organise. This is made more difficult by the poor availability of personal support in such phases. 

Questions regarding content or organisation often have to be put back in this phase and will only be 

answered in the next class. The learning process of the students is thus interrupted and often broken 

off, so that the low level of supervision becomes an obstacle to continuous learning. 

For many students in these situations there is also the problem that they do not have the confidence 

to ask their questions in front of an audience (Hanna, Shevlin, & Dempster, 2008). In this case, social 

and subject-specific fears prevent learners from continuing the actual learning process. Learners then 

do not have the opportunity to realise their full potential. 

Introductions to statistics for students outside the STEM area typically are a subject encountered by 

many students with negative attitudes and anxieties. They are very diverse in their mathematical skills 
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and transfer negative experiences to statistics (Berens, 2018). The frustration tolerance can often be 

regarded as very low and learners tend to ask questions in small steps when problems arise. Since 

such introductions to statistics are usually organised as large lectures with practice sessions, the 

problems described above arise in a special way. 

TEACHING CONCEPT 

In order to better address the individual problems of learners and, in particular, to reach and help 

anxious and unmotivated learners, the project complements the existing present teaching with 

additional support. For all phases of the course, especially the self-study phases, a system is created 

that provides on-demand support. Based on the widespread use of messenger services (such as 

WhatsApp, Facebook Messenger, Telegram or Threema), students are provided with a smartphone 

app that answers student questions in a chat immediately and automatically. In this way, questions 

about the content of lectures or the organisational framework can be answered at any time to meet 

individual needs. The constant availability of the artificial tutor supports the continuous learning 

process of students, which no longer has to be interrupted until the next contact with the tutor or 

lecturer if problems arise. 

In addition, the added value for lecturers is that an aggregated, anonymous overview of frequently 

requested learning content is made available. Teachers can use this information as feedback and 

starting point for the further preparation of subsequent courses in order to pick up problematic 

learning content in the lecture or tutorials and to deepen fields of interest. In addition, the app will be 

able to answer frequently asked organizational questions automatically, so that there will be less 

demand for lecturers. 

The project schedule envisages that the pedagogical conversational agent will be technically 

implemented by mid-March 2019. Laboratory experiments for the first tests will evaluate the 

functionality of the technical system. As a field experiment starting in April 2019 with the lectures of 

the summer term the agent and the underlying teaching concept will be tested in an introductory 

statistics course for social scientists. 

In addition, both the underlying teaching concept and the pedagogical conversational agent are to be 

researched using the example course within the framework of university teaching with qualitative and 

quantitative panel interviews. Thus, we hope to evaluate the potential of continuous, close supervision 

in large courses and to derive statements on how student-friendly supervision should be organised in 

order to enable continuous learning. Beyond our concrete teaching context, we would also like to 

make a contribution to the testing of artificial intelligence in university teaching. 
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