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Distance learning in higher education: Evidence
from a randomised experiment
Maria Paula Cacault, Christian Hildebrand, Jeremy Laurent-Lucchetti, Michele Pellizzari 23 June 2019
Distance learning technologies are attracting attention as demand for higher education grows around the world,
but credible evidence on their effects on students’ outcomes is scarce. This column studies the impact of online
live streaming of lectures on student achievement and attendance in a experiment with first-year
undergraduate students at the University of Geneva. It finds that students use the live streaming technology
only when events make attending class too costly, and that attending lectures via live streaming lowers
achievement for low-ability students but increases it for high-ability ones.
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In the past decades, almost all sectors of the economy Related
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massive open online courses or MOOCs. Given the
enormous increase in the demand for higher
education around the world, distance learning technologies are attracting special attention in this
area. However, credible evidence about their effects on students’ outcomes is scarce (Escueta et al.
2017, US Department of Education 2010).
The few existing studies on this topic are either based on small-scale experiments that are unlikely
to generalise to broader contexts (Alpert et al. 2016, Bowen et al. 2014, Coates et al. 2004, Figlio et
al. 2013, Joyce et al. 2015) or peculiar higher education institutions – such as community colleges
or private for-profit colleges – whose student populations are rather different from those of
traditional universities (Bettinger et al. 2017, Xu and Jaggars 2013). Not surprisingly, results are
very mixed.
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In this column, we describe the results of an experiment that we conducted at the University of
Geneva in which first-year bachelor students were offered access to an online platform showing
lectures of many compulsory classes in live-stream format (Cacault et al. 2019). This is an
institutional context that is representative of many higher education institutions around the world.
We also cover a broad set of subjects, from economics to management or human resources or
mathematics and statistics. Hence, we believe that our results are likely to generalise easily to a
large number of other interesting settings.
We randomised access to the platform both across students and over weeks of the term so that the
same student could attend classes online in some weeks but not others. Being compulsory
introductory courses, the syllabuses were very standardised and the final exams were all designed
as sets of multiple-choice questions. Thus, we were able to map all questions in the final exams to
the weeks of the term in which the material was covered in class, allowing us to exploit variation
both across and within students and weeks. Classroom attendance was always available to all
students, allowing us to also study students’ choices of attendance mode.
We find that students use live streaming only occasionally, apparently when attending in class is too
costly (e.g. due Cookie
to shocks
to their health or commuting conditions). Furthermore, attending lectures
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the opposite end of the ability distribution (i.e. students in the top 20%) is positive and equal to 2.5
percentage points (see Figure 1).
Figure 1 Change in probability of correctly answering exam questions by student ability (with
access to streaming platform)
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Additionally, we find that offering access to the live-streaming platform has only a modest effect on
class size: on average, only eight out of a 100 students with access to live streaming do not show
up in class.
The low usage of the streaming service is consistent with the idea that students have a general
preference for classroom attendance because the professors’ explanations make it easier to
understand the material. Only when random events (such as disease or bad weather) make it too
costly to attend do they use the streaming platform. In accordance with this interpretation, we
document that students are more likely to use the streaming service on days of adverse weather
conditions and during an outbreak of seasonal influenza.
However, when streaming is not available, students of different abilities make different choices.
Those of high ability are more likely to stay at home and study the material on their own. They are
good students and they can understand the material without the lectures by putting in only a little bit
more effort. The less able students, however, find it harder to understand the material without the
explanations given in class; hence, they tend to go to class even when those random adverse
events occur. In other words, the counterfactual to streaming is no attendance for the good students
and regular in-class attendance for the least-able, rationalising the heterogeneous returns that we
document in our empirical analysis. Streaming has positive effects on learning outcomes if it is used
as a substitute for no attendance and negative effects if it substitutes in-class attendance.
These results are of immediate policy importance. The heterogeneous effects on grades that we
document in our experiment indicate that online learning can potentially exacerbate education
inequalities. If universities care about the academic performance of their students, they might use
our results to motivate and implement policies offering access to distance-learning tools based on
merit, so as to limit the negative effects on the least-able students.
Moreover, our evidence suggests that students have a general preference for classroom
attendance. Hence, the use of distance-learning technologies is unlikely to solve problems of
physical overcrowding. Of course, it is hard to say whether other technologies would have different
effects but, at a minimum, our results suggest caution with the idea that distant learning tools can
reduce class size.
Our analysis is specific to a very common learning environment, namely large introductory classes
with many students and rather standardised content. Hence, despite being a single case study, it
easily generalises
to many
similar settings.
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important to explore the implications of distance learning technologies for higher education and
ultimately for the design of education policies.
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