Topics for Master Thesis / EdTech Group
Virtualisation of Pielisen museum Lieksa

Description: The work would begin with an analysis of how ICT is currently used in museums to combine the physical with virtual. The topic would also include a needs analysis of the needs and expectations in the Pielisen museum. Based on these two analysis, a concept plan for virtualising the Pielisen museum will be constructed. The aim is that in SciFest 2008 the exhibits in Pielisen museum would be available also virtually to the participants in Joensuu.

Projects: The topic would be linked to upcoming project of virtualising the Pielisen museum. There are possibilities to continue to PhD studies.

Supervisor(s): Jarkko Suhonen, jarkko.suhonen@cs.joensuu.fi, Erkki Sutinen

Distance education solutions for comprehensive school

Description: This topic is related to novel initiative on using distance learning technologies in the village school of Koli, Lieksa. The work would begin with an analysis on what distance learning models and technologies are used world wide to organize and manage comprehensive schooling. The aim is to discover best practices and viable technologies that would be used in Koli. The work would focus especially to how to organize teaching of skill-based subjects, such as home economics, sports, arts and crafts, mathematics and laboratory working in chemistry and biology, in distance learning form. The initial concept plan for distance learning in Koli will also be created in collaboration with teachers and municipality officers at Lieksa.

Projects: There are possibilities to continue to PhD studies with this topic.

Supervisor(s): Jarkko Suhonen, jarkko.suhonen@cs.joensuu.fi, Erkki Sutinen

PDA-based information system for MPs in Tanzania

Description: In this work a web-based IT system for conveying tacit knowledge of voters to the decision makers is created. The aim is to increase the possibilities for ordinary people to participate into the decision making process. The context of the work is Tanzania. The work would include an analysis of feasible mobile technologies to be used in the system. Furthermore, the work would include a needs analysis of both voters and decisions makers to identify the requirements and expectations for the system.

Supervisor(s): Erkki Sutinen, sutinen@cs.joensuu.fi
Projects: There are possibilities to continue to PhD studies with this topic.

Agile software development methods in educational technology

Description: In this work, an analysis of the feasibility of agile software development methods in educational technology is conducted. The aim is to analyse the features of agile methods to find out how they would fit into the development of digital learning environments. The work would also include further development of the prototypical FODEM design environment. 

Supervisor: Jarkko Suhonen, jarkko.suhonen@cs.joensuu.fi,
Comparative study of IT / CS degree curricula implemented in developing countries

* This topic is important from the contextual degree development point of view; overview.
* Practically the main issue is there any contextual differences. If yes, what and what kind, and how those effect?

* ref. e.g. Bangu, N., Haapakorpi, R., Lund, H.H., Myller, N.,  Ngumbuke, F., Sutinen, E. & Vesisenaho, M. (accepted). Information Technology Degree Curriculum in Tanzanian Context. To be presented in IST-Africa conference in May 2007.

* deeply related to our African edtech projects

* good basement for PhD as well

* supervisor / more information Mikko Vesisenaho, mvaho@cs.joensuu.fi, tel. 013-251 7982, Erkki Sutinen

Evaluative study of the IT bachelor students’ contextual expertise in the field of IT at Tumaini University

* evaluation study based on e.g. questionnaires to new degree students at Tumaini University
* ref. e.g. Sutinen, E. &  Vesisenaho, M. (2006) Ethnocomputing in Tanzania:  Design and Analysis of a Contextualized ICT Course. Research and Practice in Technology Enhanced Learning (RPTEL), 239 - 267.  

* no project funding available at the moment

* very good basis to continue to PhD as following these students and implementation of the degree programme

* supervisor / more information Mikko Vesisenaho, mvaho@cs.joensuu.fi, tel. 013-251 7982, Erkki Sutinen

Make Jeliot 3 C++/C# capable

The goal of the project is to make Jeliot capable of animating     simple C++ or C-- <http://www.cs.tut.fi/%7Evip/en/c--spec.html>     programs. The main task will be to modify or develop a C++     interpreter that produces an intermediate code     <http://cs.joensuu.fi/jeliot/files/Andres_thesis.pdf> that can be visualized by Jeliot 3. For the C#, Microsoft has an open source project called Rotor <http://research.microsoft.com/sscli/>, which contains a runtime and compiler for C#. Topics: Java, C++, Interpreters.
No funding available at the moment. 

Possible to continue in PhD level. 

Supervisor / information: Niko Myller, nmyller@cs.joensuu.fi,  Roman Bednarik, Andres Moreno, Erkki Sutinen

Make Jeliot 3 Python capable

The goal of the project is to make Jeliot capable of animating simple Python programs. The main task will be to modify (e.g.,     Jython <http://jython.org>) or develop a Python interpreter to produce an intermediate code     <http://cs.joensuu.fi/jeliot/files/Andres_thesis.pdf> that can be visualized by Jeliot 3. An initial attempt to visualize Python programs was done at University of Turku (OpenExVis     <http://openexvis.sourceforge.net/index.html>). 
Topics: Java,  Python, Interpreters .
No funding available at the moment. 

Possible to continue in PhD level. 

Supervisor / information: Niko Myller, nmyller@cs.joensuu.fi, Roman Bednarik, Andres Moreno, Erkki Sutinen

Integration of Jeliot with an existing CourseWare:

The goal of this project is to make Jeliot communicate with existing CourseWare tools, e.g. moodle <http://wwww.moodle.org>. The initial idea is that exercises will be retrieved from an online repository, displayed in Jeliot, and answers submitted to the Learning System.
Topics: Java, network protocols, XML, LMS.
No funding available at the moment. 

Possible to continue in PhD level. 

Supervisor / information: Niko Myller, nmyller@cs.joensuu.fi, Roman Bednarik, Andres Moreno, Erkki Sutinen

JeCo

JeCo <http://cs.joensuu.fi/jeliot/jeco.php> stands for JEliot COllaboratively and is an ongoing development project within the     main Jeliot 3 project. The novel idea of collaborative program
visualization is to combine program visualization and collaboration     tools such as collaborative authoring applications to form software     that can support both collaboration through communication and visualization of programs. Currently, JeCo lets the user to visualize programs, send the programs to other users of JeCo through     a forum, comment other users’ programs and chat with other users. We     would like to add a capability to play simultaneously the same     visualization on multiple users' screen. This would require broadcasting of the MCode stream to multiple JeCo/Jeliot instances     through the JeCo server so that one instance is the controller of     the visualization and others are just recipients. 
Topics: networking  in Java and network protocols.
No funding available at the moment. 

Possible to continue in PhD level. 

Supervisor / information: Niko Myller, nmyller@cs.joensuu.fi, Roman Bednarik, Andres Moreno, Erkki Sutinen
Add Java 1.5 capabilities to Jeliot 3:

Java 1.5 introduces enhancements and features 
<http://java.sun.com/j2se/1.5.0/docs/relnotes/features.html> that     improve both its functionality and usability for both novices and  experts. Features like autoboxing
<http://java.sun.com/j2se/1.5.0/docs/guide/language/autoboxing.html> and scanners  <http://java.sun.com/j2se/1.5.0/docs/relnotes/features.html#scanner> are thought to be useful for novices and are already used in some Introduction to Programming Courses; thus, we feel it is important to implement it. Dr Java <http://drjava.org/> implements some of  this features. As they are using the same Java interpreter as we do,  their work might be replicated in Jeliot 3. 
Topics: Java, Dynamic     Java <http://koala.ilog.fr/djava/>, CVS.
No funding available at the moment. 

Possible to continue in PhD level. 

Supervisor / information: Niko Myller, nmyller@cs.joensuu.fi, Roman Bednarik, Andres Moreno, Erkki Sutinen

Develop interactive Flash Animations

The goal of this project is to come with a set of flash animations that shows how to use Jeliot 3, and to explain the basics concepts of programming. Interactive tasks, such as question and answers, are  required for a better learning outcome. Topics: Java, Flash, education.

No funding available at the moment. 

Possible to continue in PhD level. 

Supervisor / information: Niko Myller, nmyller@cs.joensuu.fi, Roman Bednarik, Andres Moreno, Erkki Sutinen

Development of pedagogical agent architecture for educational robotics 
settings

Problem:
Educational robotics is successfully used for teaching in several school contexts. These small-scale computerized teaching tools have many  advantages over the PC based tools which have  traditionally been used to  teach, for example, programming or engineering. Lego Mindstorms is one well-known example of educational robotics. This robot construction set is flexible and simple enough platform for building and programming even for novices. However, when working with group-oriented methods, it is characteristics that groups proceed differently, being in different 
phases of the cycle at the same time. This causes difficulty for the teacher to notice the needs for intervention. Our approach is to use educational agents to help the teacher to focus his/her attention in potential problems. The problem can be generalized as follows: How could the robotics environment inform the teacher what students are doing and how they are progressing?

Our approach:
In this project, we are developing an educational robotics environment which aims to support the teacher to focus his/her attention in potential problems in the classroom. At the moment, we have planned a general architecture for the project as well as we have implemented some parts of it.

General information about the projcet:
http://cs.joensuu.fi/~ijorma/agents/

Student's role in the project:
The topic for this particular Master's Thesis would be development of an educational agent framework for the robotics sets we are using (primarly Lego Mindstorms NXT). We need a programmer who could test plan, implement, and test this framework. The methodology would be based on design-based reserach methods.

References:
Jormanainen, I., Zhang, Y., Kinshuk, & Sutinen, E. (2007, March).
Pedagogical Agents for Teacher Intervention in Educational Robotics
Classes: Implementation Issues. In The First IEEE International Workshop
on Digital Game and Intelligent Toy Enhanced Learning.

Jormanainen, I., Moroni, C., Zhang, Y., Kinshuk, & Sutinen, E. (2006,
November). Implementation of Intelligent Agents with Mobility in 
Educational
Robotics Settings. In The 4th IEEE International Workshop on Wireless,
Mobile and Ubiquitous Technologies in Education (WMUTE 2006).

Jormanainen, I., Zhang, Y., Sutinen, E., & Kinshuk. (2006, July). Agency
Architecture for Teacher Intervention in Robotics Classes. In Kinshuk,
R. Koper, P. Kommers, P. Kirschner, D. G. Sampson, & W. Didderen (Ed.),
The 6th IEEE International Conference on Advanced Learning Technologies
(ICALT 2006) (pp. 142-143). Los Alamitos, CA: IEEE Computer Society.

Jormanainen, I., Kannusmäki, O., & Sutinen, E. (2002). IPPE - How to
Visualize Programming with Robots. In M. Ben-Ari (Ed.), Second Program
Visualization Workshop (pp. 69-73). University of Aarhus, Department of
Computer Science.

Supervisor:
Ilkka Jormanainen (PhD student of Educational technology, supervised by 
Erkki Sutinen, Meurig Beynon and Kinshuk)
email: ijorma@cs.joensuu.fi

Salary:
Not available so far 


Possibilities for PhD studies:
Yes, indeed. Our approach is novel, and there would be lot of things to 
study.

Related projects:
Educational Technology reserach group, Technologies for Children with 
Individual Needs, and Kids' Club

More information:
Ilkka Jormanainen
ijorma@cs.joensuu.fi
tel. 013 251 7981
Usability analysis by eye-tracking with special groups

More information: 

Marjo Virnes, mvirnes@cs.joensuu.fi, Erkki Sutinen

eMusic instruments in special education (kantele, piano, others)

More information: 

Marjo Virnes, mvirnes@cs.joensuu.fi, Erkki Sutinen

