PhD position in Software Engineering, Modeling and Computer Science
Education
Title: Model-based Learning and Teaching Software Environment for Computer
Science Modeling Education
Place: LIUPPA laboratory, University of Pau, IUT des Pays de l'Adour, 371, rue du Ruisseau, 40004
Mont de Marsan, France
Supervisors: Pr. Philippe ANIORTE, philippe.aniorte@univ-pau.fr ; Dr. Vanea CHIPRIANOV,
vanea.chiprianov@univ-pau.fr ; Dr. Laurent GALLON, laurent.gallon@univ-pau.fr

Subject
Computer Science Education is gaining momentum internationally [Bell et al., 2014], [Brown et al.,
2014], [Gal-Ezer and Stephenson, 2014], with the introduction of Computational Thinking (CT) [Wing,
2006] concepts in the curricula of elementary and middle schools. In France, CT teaching was introduced in the mathematical curriculum of 2016. One of the essential CT concepts is modeling, the
process of understanding the problem in the real world, establishing a computational model, solving the
problem using this computational model, interpreting the computational results in the real world, and
validating the solution [Kaiser, 1995], [Blum, 1991], [Chevallard, 1989], [Coulange, 1997]. However,
modeling is not an easy knowledge and know-how to learn or teach. Therefore, in this Ph.D. subject we
will propose a software platform to help students learn modeling concepts. This environment will also
propose support for teachers to conceive lessons and lesson plans for teaching modeling concepts.
The platform will be defined using Model Driven Engineering (MDE) [France and Rumpe, 2007] principles, such as meta-modeling, process modeling and enactment, code generation. The environment
will be tested in middle school classrooms in the French department of Landes. The obtained results
will also form the basis for offering further support on architecture design modeling at all levels of expertise. Close work with the Lab-E3D, on Didactics, from the University of Bordeaux, is expected.
Expected Contributions
Your expected contributions are the following:
1. You will adapt and enrich a theoretical description of computational modeling, starting from
existing theories on mathematical modeling.
2. Based on this theoretical description, you will design and implement a proof-of-concept
environment for helping learning and teaching modeling concepts.
3. You will test the obtained environment in middle school classrooms, analyze and integrate the
results of the tests into the environment.

Required Competencies
The candidate will have solid knowledge of Object Oriented Programming and the Java programming
language. It is desirable that the candidate have knowledge of Model Driven Engineering and/or
Didactics (of Computer Science) or be willing to acquire these in short time. It is highly desirable that
the candidate followed a Research Masters or equivalent. Good command of both English and French
is mandatory.
Compensation
Your work will be sustained by a gross salary according to the French laws, which is around 21.000
euro/year (before taxes).
Note: the candidate will be funded by the “Conseil Général des Landes” and is subject to their
approval.
Procedure and Time-line
1. You send your motivation letter, CV, marks for university and masters courses, at least 2
recommendation letters, special achievements and any other documents you feel may be useful
at all supervisors by e-mail, by 07 July 2017.
2. Selected candidates will be invited to Skype interviews.
3. The Ph.D. position will start in September/October 2017.
References
[Bell et al., 2014] T. Bell, P. Andreae, and A. Robins. A Case Study of the Introduction of Computer
Science in NZ Schools. Trans. Comput. Educ., 14(2):10:1–10:31, 2014.
[Blum, 1991] W. Blum. Applications and modelling in mathematics teaching
a review of
arguments and instructional aspects. In M. Niss, W, Blum & I. Huntley (Eds.): Teaching of mathematical modelling and applications, 1029, 1991.
[Brown et al., 2014] N. C. C. Brown, S. Sentance, T. Crick, and S. Humphreys. Restart: The Resurgence of Computer Science in UK Schools. Trans. Comput. Educ., 14(2):9:1–9:22, 2014.
[Chevallard, 1989] Y. Chevallard. Le passage de l’arithmétique à l’algèbre dans l’enseignement des
mathémtiques au collège 2ème partie, perspectives curriculaires : la notion de modélisation, Petit x,
19, 4372, 1989.
[Coulange, 1997] L. Coulange. Les problèmes ''concrets'' à mettre en équations dans l'enseignement,
Petit x, 47, 3358, 1997.
[France and Rumpe, 2007] R. France and B. Rumpe. Model-driven Development of Complex Software: A Research Roadmap. In Future of Software Engineering (FOSE), pp. 37-54, 2007.
[Gal-Ezer and Stephenson, 2014] J. Gal-Ezer and C. Stephenson. A Tale of Two Countries: Successes
and Challenges in K-12 Computer Science Education in Israel and the United States. Trans. Comput.
Educ., 14(2):8:1–8:18, 2014.
[Kaiser, 1995] G. Kaiser G. Results from a comparative empirical study in England and Germany on
the Learning of Mathematics in Context. In Sloyer C., Blum W., Huntley I. (Eds) Advances and Perspectives on the Teaching of Mathematical Modelling and Applications, 8395, 1995.
[Wing, 2006] J. M. Wing. Computational thinking. Commun. ACM, 49(3):33–35, Mar. 2006.

