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Introduction

Online education supported by new technologies is a re-
cent and increasingly successful development. MOOCs 
(Massive Open Online Courses) in particular (Cormier, 
2008; Downes, 2008) are growing in popularity around 
the world with companies or associations focused on 
offering MOOCs with a platform to manage and offer 
those courses. Examples of such associations include edX, 
Coursera, Udacity, ITyPA and FutureLearn. UCL notably 
joined the edX consortium in early 2013 using the name 
‘LouvainX’ and the experience reported in this paper is a 
consequence of this.

We have taken a traditional, mature course in para-
digms of computer programming and recast it in a new 
course structure containing two tracks: a SPOC (Small 
Private Online Courses) track and a traditional track. In 
the new course, the students do one SPOC lesson each 
week, between two lectures. The purpose of each lecture 
is twofold: to restructure the material of the SPOC (in the 
VW\OH�RI� D�ćLSSHG� FODVVURRP�� DQG� WR� LQWURGXFH�DGYDQFHG�
material that is not covered by the SPOC. There is also an 
exercise session that is held between each two lectures, 
while the SPOC lesson is ongoing. The purpose of the 
H[HUFLVH�VHVVLRQ�LV�DOVR�WZRIROG��ĆUVW�WR�YHULI\�WKDW�DOO�VWX-
dents are progressing on the SPOC (again, in the sense of 
D�ćLSSHG�FODVVURRP���DQG�VHFRQG�WR�SURYLGH�H[HUFLVHV�RQ�
the advanced material of the previous lecture.

There are several motivating factors for this organisa-
tion. For ourselves the primary motivation is to prepare 
a standalone MOOC. Since the SPOC is local and private, 
our students play the role of guinea pigs, and their com-
ments and suggestions are instrumental in improving the 
quality of the SPOC before it is released as a MOOC. The 
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with two tracks: a SPOC and a traditional track and will be carried out as the course is being taught. The 
second step, which takes place one semester later, is to make the SPOC available to the world as a MOOC. We 
have already implemented this approach with the course ‘LFSAB1402 Informatics 2,’ a second-year bachelor 

university-level programming course taught to all engineering students (approximately 300 per year) at 
Université catholique de Louvain (UCL). This approach has four advantages. Firstly it facilitates the design of a 
SPOC covering a section of the traditional course material. A 5-credit (ECTS), one-semester course has almost 

twice the material of a six-week MOOC with two/three-hour lessons per week. Second, the workload of the 
transformation is reduced. This can take place incrementally during the teaching of the traditional course. 

Third, it allows us to experience the world of MOOCs in a relative painless manner. And fourth, since the 
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SPOC was given in the ‘Fall’ semester of UCL’s 2013-
2014 academic year as part of the course LFSAB1402. 
The MOOC will be given by edX in the spring semester, 
starting in February 2014 and called ‘Louv1.01x: Para-
digms of Computer Programming’.

$� VHFRQG� PRWLYDWLRQ� LV� WR� PDNH� D� ĆUVW� VWHS� LQWR� WKH�
world of teaching using MOOCs. In our case, completely 
converting the course into a SPOC is neither possible nor 
desirable. It is not possible because the SPOC does not 
cover all of the traditional course material. It is not desir-
able because the step from traditional course to MOOC 
is large, too large in terms of workload for conversion in 
terms of risk. We therefore decided to only convert part 
of the traditional course into a SPOC. The SPOC yields 3 
credits (ECTS credits: European Credit Transfer System, 
a harmonised unit of course size at European level) of ma-
terial, while the traditional course yields 5 credits.

There are three challenges in creating the SPOC. Firstly, 
as the MOOC must serve on-site students for the already 
H[LVWLQJ�FRXUVH��LWV�LQWHJUDWLRQ�DV�D�632&�ZLOO�JUHDWO\�LQćX-
ence its structure and organisation. Secondly, as the main 
objective of the course is to teach programming, assessing 
the students in the SPOC must be performed by checking 
their ability to produce code, which is a big technical chal-
lenge. Finally, the last challenge is social, requiring several 
teams and training staff to collaborate around a common 
project, each bringing their own skills.

The remainder of the paper is structured as follows. 
7KH�ĆUVW�VHFWLRQ�FRYHUV�WKH�VWUXFWXUH�DQG�WLPHOLQH�RI�WKH�
re-mastered course which integrates the SPOC. The sec-
ond section is about technological and social aspects that 
have been put together to serve the recasting of the tradi-
WLRQDO�FRXUVH��7KH�ĆQDO�VHFWLRQ�SUHVHQWV�D�ĆUVW�HYDOXDWLRQ�
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of the re-mastered course and of the workloads of both 
the training team and students.

6WUXFWXUH�DQG�WLPHOLQH�RI�WKH�FRXUVH

The developed MOOC is based on an existing tradition-
al course that started in 2005, 2013 thus being the ninth 
year it has been taught (Van Roy, 2011). The course is 
taught to all second-year bachelor students in engineer-
ing (not restricted to computer engineering students) 
and also in computer science. Around 300 students take 
the course every year. As previously mentioned, the idea 
is to integrate the MOOC with the existing course. The 
ĆUVW�FKDOOHQJH�ZDV�WKHUHIRUH�WR�FKRRVH�D�ZD\�WR�LQWHJUDWH�
the MOOC with the existing course, while keeping the 
MOOC as an individual, self-contained, relevant course. 
The chosen solution was to split the material of the course 
in two tracks: one that is supported by a SPOC, a private 
version of the MOOC, and the other one that continues to 
be taught with a traditional course. The SPOC track con-
tains slightly more material than the traditional track. The 
SPOC track lays the basis whereas the traditional track 
comes with more examples to illustrate the material cov-
HUHG�E\�WKH�ĆUVW�WUDFN�DQG�DOVR�LQWURGXFHV�DGYDQFHG�FRQ-
cepts. The course is split into cycles as illustrated in Fig-
ure 1. One cycle corresponds to one week, and the course 
lasts twelve weeks. Moreover, each cycle corresponds to 
one SPOC lesson.

 

Figure 1. Organisation of a standard week for the re-mastered 
course.

7KH�ĆUVW�DFWLYLW\�RI�WKH�F\FOH� LV�WKH�632&�SDUW��)LUVWO\��
the students have to follow the SPOC track on their own. 
The SPOC track is implemented with the edX Studio Plat-
form; it consists of videos presenting the theory comple-
mented by documents and various kinds of exercises. Vid-
eos are kept as short as possible and last between 5 and 
10 minutes. Exercises are interleaved with videos (that 
is, a set of exercises is proposed after each video or small 
group of videos). Two types of exercise are proposed to 
the students: ‘classical’ and ‘coding’ exercises. Classical 
exercises consist of multiple-choice questions and ques-
tions for which the answer is a word or a few words. Cod-
ing exercises ask students to write code fragments that 
are then assessed by an automatic tool, providing the 
student with intelligent feedback. Students can consult 
online discussion forums or MOOC assistants if they en-
counter problems.

After working on the SPOC section, students have to 
DWWHQG�D�WZR�KRXU�H[HUFLVH�VHVVLRQ��7KH�ĆUVW�KRXU�LV�GHGL-
cated to the SPOC track. Students are supervised by stu-

dent monitors and teaching assistants whose goal is to an-
imate the session by following an active learning approach 
LQVSLUHG�E\�SUREOHP�EDVHG�OHDUQLQJ��7KH�JRDO�RI�WKLV�ĆUVW�
part of the session is to ensure that all the students have 
understood the SPOC exercises and their related theo-
retical aspects. During the second hour, students receive 
supplemental on-paper exercises covering the advanced 
aspects of the traditional course track.

Finally, the last activity of the weekly cycle is a two-hour 
lecture given by the professor. The lecture is also split in 
WZR�SDUWV�� 7KH� ĆUVW� SDUW� DFWV� DV� D� UHVWUXFWXULQJ� OHFWXUH��
'XULQJ�WKH�ĆUVW�SDUW��WKH�632&�OHVVRQ�LV�UHVWUXFWXUHG�DQG�
situated with reference to upcoming lessons. The sec-
ond part is dedicated to the traditional course track and 
presents advanced concepts and more examples on the 
material covered by the SPOC track. Due to the timing of 
the organisation in two tracks, there is a shift between the 
two tracks. As shown in Figure 2, the advanced exercises 
of the weekly practical sessions are related to the material 
covered by the previous weeks’ lecture.

,Q�WKH�ĆUVW�ZHHN�RI�WKH�VHPHVWHU��EHIRUH�WKH�ĆUVW�F\FOH��
one introduction lecture is given to students. The goals of 
WKLV�ĆUVW�OHFWXUH�DUH�WZRIROG��)LUVWO\��LW�LQWURGXFHV�VWXGHQWV�
to the logistic and organisational aspects and explains the 
precise structure of the course, presenting the whole 
training team. Secondly, it serves as a brief introduction to 
WKH�ĆUVW�F\FOH�632&�

 
Figure 2. Decomposition of the course into SPOC and traditional 
course tracks.

The MOOC is integrated into the course following the 
ćLSSHG�FODVVURRP�SHGDJRJLFDO�PRGHO��/DJH��3ODWW��	�7UHJ-
lia, 2000). Indeed, students discover the new materials 
and are self-training at home. They then interact with the 
training team when they are on-site. For us an import-
ant property of this model is that the restructuring part 
of the lecture is given in French. It is important since the 
native language of the majority of the students is French, 
and because they are second-year bachelor students they 
are not used to courses in English as it is not a prerequi-
site. The MOOC is in fact used as a SPOC for the onsite 
course during this semester, just as it has been at Harvard 
(Coughlan, 2013). The public MOOC will be open to the 
world this coming spring. Since it will only last six weeks, 
online students will have to work on two cycles per week.

The re-mastered course is evaluated exactly as the tra-
ditional course. It is impossible to evaluate SPOC perfor-
PDQFH�ZLWK�WKH� OHYHO�RI� LGHQWLI\�YHULĆFDWLRQ�UHTXLUHG�IRU�
traditional courses leading to a diploma. MOOCs that 
offer this kind of evaluation normally offer proctored 
examinations in addition to the online course. In our hy-
brid course, therefore, we give only a small weight to the 
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SPOC evaluation. We keep the full evaluation structure 
of the traditional course: a mandatory project completed 
during the semester, a written midterm exam (one hour), 
DQG� D� ZULWWHQ� ĆQDO� H[DP� �WKUHH� KRXUV��� %RWK� H[DPV� UH-
TXLUH�ZULWLQJ�SURJUDP�FRGH��7KH�ĆQDO�VFRUH�FRPELQHV�WKH�
SURMHFW�������DQG�WKH�ĆQDO�H[DP��������DQG�WKH�PLGWHUP�LV�
used only to increase the score using a weighting (max (e, 
�H�����P����ZKHUH�H� �SURMHFW�SOXV�ĆQDO�H[DP�DQG�P� �PLG-
term). The SPOC intervenes only through an incentivisa-
WLRQ�VFKHPH��D�ERQXV�LV�DGGHG�WR�WKH�ĆQDO�H[DP�EDVHG�RQ�
participation in the SPOC. We do not claim any particular 
properties for this evaluation scheme, except that it works 
well for us and is accepted by the engineering school. Of 
course, another question that is directly raised is how stu-
dents that will follow the MOOC during the next semes-
ter will be evaluated. The idea is to propose a mid-term 
DQG�ĆQDO�HYDOXDWLRQ��FRPSRVHG�RI�FODVVLFDO�DQG�FRGLQJ�H[-
ercises. This evaluation will already be included into the 
SPOC during the Fall, and will serve as review exercises 
for the material covered by the SPOC track.

It is important to incentivise the students to do the 
weekly SPOC lesson before the lecture. If we simply re-
quest their participation, then experience shows the ma-
jority of students will not do it. University students have a 
busy schedule with many courses, labs, and projects, and 
they also have a busy social life. To incentivise students to 
do the weekly SPOC lesson with its Pythia exercises, we 
keep statistics on who has participated and make them 
public. Completion of all exercises in all 12 lessons earns 
D����ERQXV�RQ�WKH�ĆQDO�H[DP�VFRUH��RXW�RI������=HUR�SDU-
ticipation earns a -2 penalty, and intermediate levels give 
a proportional bonus. This scheme is based on a similar 
bonus scheme we have devised in the traditional course 
to encourage weekly programming exercises. Experience 
RYHU�WKH�ĆYH�\HDUV�WKDW�WKLV�VFKHPH�KDV�EHHQ�XVHG�VKRZV�
that it is highly successful in incentivising our students to 
do weekly assignments (your mileage may vary: the use-
fulness of such a scheme depends on the student culture 
at your institution). Doing regular exercises every week 
VLJQLĆFDQWO\� LPSURYHV� WKH� VWXGHQWVè� XQGHUVWDQGLQJ� RI�
study material.

7HFKQRORJLFDO�DQG�VRFLDO�LQWHJUDWLRQ

In order to reach all the objectives of the re-mastered 
course, both technological and social aspects have been 
taken into account from the beginning. As previously men-
tioned, developing a MOOC for a course where the stu-
dents have to produce code requires the ability to assess 
the produced code. The technological aspect is therefore 
to provide relevant exercises that can be assessed auto-
matically and for which feedback can be given to the stu-
dents. The automatic part is important for the scalability 
of the MOOC and the feedback part is important to sup-
port student learning. We use the Pythia platform (Com-
E«ĆV�	�/H�&O«PHQW�GH�6DLQW�0DUFT��������WR�VDWLVI\�ERWK�
requirements. Pythia is an online platform that can auto-

matically grade programs while providing intelligent and 
relevant feedback. The platform has the ability to execute 
programs safely, so malicious code cannot destroy the 
platform. Creating Pythia tasks is somewhat time-con-
suming, in particular to identify which mistakes the stu-
dents will make a priori. Identifying common mistakes is 
necessary to provide dedicated feedback messages that 
will drive students toward the right answer. Student use 
of Pythia during the SPOC stage allowed us to improve 
the detection of common mistakes.

The social aspect is also very important for the suc-
cess of the re-mastered course and the MOOC. Sever-
al domains of expertise have been combined in order to 
develop the MOOC and the re-mastered course. First of 
all, the professor is in charge of creating the videos that 
are used for the MOOC. This is done without the help of 
any audiovisual service, with just a personal computer, a 
Wacom Cintiq graphic tablet, a webcam, a good-quality 
microphone and Camtasia software. Using the content of 
RXU�PDWXUH�FRXUVH��ZH�ĆQG� LW� WDNHV�DERXW�RQH�IXOO�ZRUN-
ing day for a professor to produce 45 minutes of video. In 
addition to the professor, a part-time MOOC assistant is 
in charge of developing the exercises (classical and cod-
ing) for every SPOC lesson. The MOOC assistant also 
animates a discussion forum about the exercises, in order 
to clarify and improve the Pythia tasks according to the 
mistakes made by students. Finally, a part-time research 
assistant develops the Pythia platform, incorporating im-
provements and to get a stable and scalable version for 
the MOOC of the next semester. Table 1 summarises all 
the course staff with their roles (for a class of 300 stu-
dents). In addition to this staff, the university also offers 
the part-time assistance of one specialist in pedagogy 
and e-learning. Finally, a steering committee coordinates 
the creation of MOOCs at the university level (since our 
MOOC is part of four MOOCs being developed during 
the Fall semester for release in 2014).
 
Table 1: Training staff for the two-track re-mastered course and 
their roles.

6WDII # 5ROH

Professor 1 MOOC video creation, l 
ectures

MOOC assistant 0.5 MOOC exercise creation, 
discussion forum animation

Research assistant 0.5 Pythia platform development

Teaching assistant 4 Practical session  
management and supervision

Student monitor (tutor) 11 Practical session supervision

The professor, the MOOC assistant, and the research 
assistant collaborate closely to regularly provide each 
other with feedback about the current situation. Indeed, 
the course is being re-mastered while simultaneously be-
LQJ� WDXJKW� WR� WKH�VWXGHQWV��:H�ĆQG�WKDW� WKLV� VLWXDWLRQ� LV�
workable if the course preparation is at least two weeks 
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ahead of the students. Moreover, the teaching assistants 
(who are already used to the traditional course) and also 
the student monitors (who have previously taken the 
traditional course) need at least one weeks’ lead time to 
prepare their sessions. Even if the technical content of the 
re-mastered course is the same as last year’s traditional 
course, it is important that all the course staff agrees on 
WKH�UH�PDVWHUHG�FRXUVH�DQG�DSSHDUV�DV�D�XQLĆHG�WHDP�WR�
the students.

(YDOXDWLRQ�RI�WKH�UH�PDVWHUHG�FRXUVH�
and workload

The re-mastered course and SPOC were completed by 
the end of the Fall semester. We are still in the process 
of evaluating the re-mastered course and the SPOC, and 
this evaluation will not be complete until the MOOC is 
complete. We have made a quick poll among the stu-
dents to evaluate their workload for the SPOC exercises. 
The question that was asked to the students is the mean 
time required for solving one classical exercise and for 
solving one coding exercise. Table 2 shows the results of 
the poll. Not all students have replied to both questions. 

Classical exercise Coding exercise

Less than 5 minutes 36 10

5 minutes 66 46

10 minutes 4 29

15 minutes 0 1

More than 15 minutes 1 25

Table 2: Workload to solve one exercise.

On average, coding exercises do not take much more 
time for students than classical exercises. This observa-
WLRQ�FDQ�EH�FRXQWHU�LQWXLWLYH�DW�ĆUVW�VLQFH�FRGLQJ�H[HUFLVHV�
are more complex for students than multiple-choice ques-
tions. One possible explanation is that since programming 
is the focus of the course, the students are considering 
that it is indeed an objective to be able to program and 
therefore students are more careful during the videos 
and more engaged to solve the coding exercises. Another 
possible explanation is that their immersion makes them 
underestimate the time they think they are spending on 
WKH� FRGLQJ� H[HUFLVHV�� $� ĆQDO� REVHUYDWLRQ� LV� WKDW� ���� RI�
WKH� FRGLQJ� H[HUFLVHV� WDNH� VLJQLĆFDQWO\�PRUH� WLPH�� ZKHQ�
students ‘get stuck’. This is an unacceptably high percent-
age and we are working on improving the exercises and 
the Pythia feedback to reduce this percentage. Our Pyth-
ia statistics tell us how many attempts students make for 

each exercise and the Pythia platform stores all attempts, 
allowing us to focus on the troublesome exercises.

Conclusion

Building a MOOC, even if based on an already existing 
and mature course, is not an easy task at all. It requires 
many staff resources and time commitment However as 
we explain in this paper, creating a new MOOC from an 
existing course can be taken as an opportunity for a re-
casting of the course. The possibility to create a SPOC 
for on-site students, either to replace the course or to 
integrate it within the existing course as proposed in this 
paper, is very useful to test future work and to gain expe-
rience with limited risk.

We have created and given the full re-mastered course 
with the SPOC track to all second-year engineering stu-
dents at UCL (300 students) as of the end of December 
������ 7KH� 632&� KDV� VLJQLĆFDQWO\� LPSURYHG� GXULQJ� WKH�
semester through our growing experience and feedback 
from students and teaching assistants. For the MOOC 
that will open in February 2014, we will make a second 
pass through the SPOC to incorporate these improve-
ments uniformly throughout the whole course. We also 
intend to make a comparison of student performance with 
and without the SPOC.
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