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ABSTRACT

Computer science (CS) is currently not yet part of the official cur-
riculum imposed by the Flemish government for secondary edu-
cation. However, an increasing number of schools offer the topic,
or elements of it, in a “free” course, especially in grades 7 and 8,
and also in scientific and/or technical profiles in grades 9 to 12. The
teachers who develop and teach these courses usually do so with
great effort and enthusiasm, but a limited background in CS. The
universities of Leuven, Gent and Hasselt, are organising several
series of workshops in which teachers’ skills and knowledge on
Physical Computing and Algorithms are enhanced during in-service
training. The approach taken is presented, as well as the results of
a small scale teaching experiment on algorithmics in grade 12, and
plans for future activities and research in this area.
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1 INTRODUCTION

In many countries throughout the world computational thinking,
computer science and/or programming are high on the agenda of
curricular reform in K-12 education.

In Belgium, education is organised by the three language com-
munities separately: Dutch, French, German. The largest of them is
the Dutch language community, also called “Flemish community”.
In Flemish official education programmes currently only some spe-
cialised vocational study profiles in grades 11 and 12 focus on
computer science [4]. Still, many individual teachers, teacher teams,
schools and even school networks are currently introducing classes
and courses on computer science topics without official curricular
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guidelines. In some cases, efforts are research based [6], but mostly,
teachers improvise and often lack much schooling in computer
science, let alone its teaching methodology.

The Departments of Computer Science and Computer Science
Teacher Education of the Universities of Leuven, Gent and Hasselt
have joined forces, with the support of Google’s CS4HS programme,
to provide in-service training to teachers interested in developing
computer science classes and courses, as separate subjects and/or
as crucial ingredients of integrated STEM (iSTEM) education.

In Section 2, we present the resulting Progra-MEER initiative.
We briefly report on its overall aims and activities, its results so far
and some plans for the near future. We explore in more detail a
strand on algorithms that we newly implemented in our training
programme from January to May 2017. Next, in Section 3, we report
on a specific, limited but nevertheless interesting, experiment with
teaching algorithmics in grade 12 by two (pre-service) students in
the Leuven CS teacher education.

2 TEACHING THE TEACHERS: THE
PROGRA-MEER INITIATIVE

In 2015, we founded the consortium Progra-MEER, and organised a
series of 5 workshops on Physical Computing (PC - see for instance
[5]) for teachers, in Gent as well as in Leuven. PC is relevant for CS,
as well as for iSTEM. PC is attractive to many students, but teachers
really need to learn about the underlying concepts, methods and
teaching materials. As our longer-term goal is a decent Flemish
school curriculum in CS, we felt that the PC workshops should
be complemented with workshops on Algorithmics. We did so in
school year 2016-2017, in three locations (Hasselt joined).

The goal of the Algorithmics workshops was two-fold: (1) to
enhance the participants’ notion of algorithms, to learn about the
properties and limitations of algorithms, to acquire skills in reading,
programming and analysing algorithms, and to get acquainted with
some classical algorithms and their applications; (2) to develop a
classroom project for their own students, share it with each other,
and present it in a joint final workshop.

Each workshop series consisted of 4 afternoon sessions. A recur-
ring activity in each session went as follows. A particular (instance
of a) problem or puzzle was presented to the participants. They
were expected to solve it, describe their solution method, formu-
late it as an algorithm, reason about whether it always works, etc.
This activity led to the notions of abstraction, problem representa-
tion, correctness and efficiency. Interleaved with this, the workshop
leader discussed these notions explicitly, and by asking questions
led the participants to the discovery of new concepts, techniques,
generalisations and real life applications.

The workshop leader explained just enough concepts to lead up
to the P versus NP question. Some time was spent on correctness
and termination, and for two algorithms, these properties were
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worked out completely, and through the beautiful contradiction
app formerly described on thorehusfeldt.net/2012/06/25/the-freeze-
app-does-not-exist, the participants discovered that some problems
have no algorithmic solution.

Throughout, the participants were encouraged to refine and
discuss their project. Inspiration for the projects was drawn from
different sources amongst which the Python Mode for Processing
(processing.org) and a book on the importance of algorithms [3].

The background of the Leuven participants, as well as their teach-
ing context, was very diverse. No-one was acquainted with sys-
tematic approaches to algorithms and programming (in the small),
neither with computation theory. The participants described the
series of workshops as challenging, but doable. They also indicated
that, to their surprise, coding is not the first part of solving a prob-
lem by computer, but that the analysis of the problem, its abstraction
and the design of an algorithm comes first, and that these activities
can be done on paper. The sequence of an unplugged activity and a
guided group discussion led to the formulation of an algorithm and
sometimes even to a Python program, and involved the participants
to a degree that kept them motivated.

3 STUDENTS AND THE STABLE MARRIAGE
ALGORITHM: A HAPPY MARRIAGE?!

To test our ideas about classes on algorithmics in Flemish secondary
education, we developed a two hour class on the stable marriage
problem and the Gale and Shapley algorithm to solve it [1, 2] in
all 17 students with a mathematically strong profile in 12th grade
were obliged to participate. These 17 students previously had about
10 hours of class on programming in grade 10. Six of them, with a
strong interest in computer science, had gained a richer experience
with programming on their own initiative.

Before our intervention, we asked the students to fill out a ques-
tionnaire on a number of issues connected to mathematics and
computer science. There was wide agreement on the relevance of
both mathematics and computer science, and the two subjects were
perceived to have a lot in common, but opinions were divided on
whether it was fun to study them. Finally, more than 2/3 of the stu-
dents wanted "informatics" to focus less on the use of applications.

The intervention comprised two classes of 50 minutes each with
a short break in between. In the first class, students were introduced
to the stable marriage problem and the Gale and Shapley algorithm
through an unplugged coupling activity “as they saw fit” followed
by an unplugged execution of the algorithm and a simulation done
individually by each student with pencil and paper. In the second
class, after the short break, the students sat in four groups and were
challenged to prove, through logical reasoning, that the algorithm
always stops, always produces a stable outcome, and performs at
most n?—2n+2 cycles, where n is the number of "men" and "women",
Finally, the teachers touched upon the optimality issue, observing
together with the students that those who propose seem to be the
ones who get their best possible choice, but not formally proving
this, and signalling some practical applications as well as possible
extensions and variants.

One to two weeks after the intervention, 14 students filled out a
second questionnaire. All phases of both classes were enjoyed by 11
of those 14 students. And no less than 13 students reported having
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learned significantly during especially the second class, on proving
the properties of the algorithm, and discovering its applications
and extensions. Even though the students had a mathematically
strong profile, they considered the proving part to be the hardest of
the whole experience: 6 students rated it as “hard”, 7 as “just hard
enough”, and only one as “easy”.

These findings were complemented through live discussions in
small groups. Especially students with a pronounced interest in
computer science and a more extensive prior knowledge of program-
ming suggested speeding up the first part; the others valued the
"gentle" introduction it provided. A spectacular finding lies in the
fact that all students reported constructing "mathematical proofs"
through logic reasoning as a completely novel, and challenging, but
interesting experience! Finally, 12 of the 14 students would like to
see more classes like this. To the best of our knowledge, the above
described experimental class was the first in Flemish secondary
education on a "classical" algorithm and the formal proof of some
of its properties. Due to its small scale, our experiment precludes
grand conclusions, but we feel strengthened in our resolve to push
for more and better education in this area.

4 CONCLUSION AND FURTHER WORK

In this poster paper, we presented a brief sketch of the Progra-MEER
initiative offering in-service training to (future) teachers of com-
puter science and programming in Flemish secondary education.
We complemented this with a somewhat more extensive report
on one particular experiment with a class on algorithmics by two
students in teacher education.

In the near future, we hope not only to continue but also expand
our efforts along several lines. First, we want to give support to
building a long term community of Flemish CS teachers, and started
doing that through our cooperation with 2Link2 (2link2.be), our an-
nual Progra-MEER final events where participants in the in-service
training present their work and projects to each other, the Progra-
MEER organisers and a larger audience, and the program-uurtje.org
website where developed materials are made available for other
teachers to use in their classrooms. Secondly, we want to start a
specific thread of training for teachers working with students in
grades 5 tot 8. This is part of a grander aim of contributing to the
further development of a well thought through CS curriculum, fit
for the Flemish context, from Kindergarten to grade 12. And last
but not least, we hope to further develop our fledgling research on
computer science teaching materials and methodology.
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