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The Teaching Undergraduate Programming Using Learning Objects (TUPULO) 
project, was an EU funded project under the Socrates/Minerva programme and 
ran from October 2005 to September 2007. 
 
The main aim of the TUPULO project was to investigate the key problem areas 
facing learners of computer programming at introductory level and to develop an 
innovative learning tool to address these areas of difficulty. An in-depth cross-
institution evaluation of the educational effectiveness of the Learning Objects 
(LOs) was also conducted. 
 
The TUPULO project was co-ordinated by the Institute of Technology Tallaght 
Dublin (ITT Dublin), and involved two other third-level institutions in Ireland, 
Dublin City University (DCU) and the Institute of Technology, Blanchardstown, 
(ITB), together with the Romanian Society for Lifelong Learning (RSLLL) and a 
software company in Spain, System Centros de Formacion in Seville. 
 
At the outset of the project, a User Needs Analysis (UNA) was carried out in DCU, 
ITB and ITT Dublin, with over 600 first year undergraduate students being 
sampled. The findings of the UNA identified a number of common topics that 
cause particular difficulty for many first-year programming students, specifically: 
Arrays, Looping, Selection, Methods and Objects. The next challenge was to 
design and develop a relevant set of LOs that would be pedagogically sound, 
dynamic and engaging. 
 
The pedagogical approach underpinning the design of the TUPULO learning 
objects is based on the Constructivist theory of learning, promoted by Bruner 
(1966) and Dewey (1916). Constructivism emphasises the need for learners to be 
given the opportunity to construct their own knowledge, learn by doing and learn 
by example. 
 
The TUPULO LOs are SCORM (1.2) conformant which enables them to be 
integrated with popular Learning Management Systems (LMS), such as Moodle. 
The addition of tracking features provides the tutor with a range of information on 
how individual students use the LOs, the pages visited or revisited, the number 
and accuracy of attempts in interactive exercises and the duration of each 
student’s session. This data provides valuable feedback to the tutor on 
problematic areas needing further attention. 
 
A cross-institutional evaluation of the LOs took place from November 2006 – May 
2007. Feedback from the target group, instructors of programming and the 
external evaluator was positive and encouraging. It is envisaged that the LOs will 
serve as supplementary support for learners of Java programming not only in our 
own institutions but in the wider educational community. To this end, the TUPULO 
LOs have been donated to the NDLR and the Global Grid for Learning. The LOs 
were shortlisted in the ALT-C LO Competition 2007 in Nottingham, September 
2007. 
 
The LOs are currently available for download and ongoing evaluation on the 
project website: www.tupulo.eu 
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