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Theory and practice in lab work – a complex interplay 
We propose an empirically based research project with the aim to investigate the complex interplay 
between learning of theory and learning of practice in computer programming through laboratory 
work. Computer science students need to learn both the theoretical foundations and the practical 
skills required to program a computer. In the present proposal, we refer to this as learning of theory 
and learning of practice, respectively. The aim for the project is to gain insights about what is 
required in order that students’ learning of practice and learning of theory during lab sessions can 
support each other mutually. Previous research has shown that learning in the laboratory is 
problematic, in that neither the learning of theory nor the learning of practice during lab work is 
satisfactory (e.g., Eckerdal, 2009; Hofstein & Lunetta, 2003; McCormick, 1997; Séré, 2002; von 
Aufschnaiter and von Aufschnaiter, 2007). In the past, research about learning during lab sessions 
has mainly focused on either the role of theory or the role of practice in laboratory work, whereas our 
focus will be on the interplay between them. 

Objective and goals 
Specifically, we will study lab-based teaching and learning of computer programming at upper 
secondary schools and in higher education. Although we focus on a particular subject area, some of 
the results of our project may be transferable to other subject areas within the field of science and 
technology  (Eckerdal, 2009; Hofstein & Lunetta, 2003; McCormick, 1997; Séré, 2002; von 
Aufschnaiter and von Aufschnaiter, 2007). 
 
The overarching research question for our project is: 
• How can we understand, describe and develop learning and teaching in lab work, with 

particular focus on the relation between students’ learning of theory and their learning of 
practice? 

Based on this question, we formulate the following specific research questions that reflect different 
levels of abstraction and different objectives: 
• Q1: On a theoretical level and with the objective to better understand learning during lab work: 

How can the interplay between students’ learning of theory and their learning of practice in lab work be 
described? 

• Q2: On an empirical level and with the objective to understand students’ learning in specific lab 
situations: 
What is the relation between students’ learning of theory and their learning of practice in some concrete 
lab sessions? 

• Q3: On the level of contribution to educational practice, with the objective to enhance lab-
based teaching and learning: 
What implications do the answers to the previous questions have for teachers who design lab exercises, 
for lab-based education in general and for teacher training in disciplines where lab work constitutes an 
important element of the education? 

 
Survey of the field 
As this application has a cross-disciplinary character, this overview is structured into three sections, 
each focusing a particular sub-field. 

Research on learning to program. Beginners’ courses in programming are taught both at upper 
secondary school and at universities in Sweden, and are, at both levels, regarded as hard to learn 
(see for example Kinnunen, 2009; Greening 1998). Despite the extensive body of knowledge 
concerning learning of programming (e. g. students’ understanding of key concepts, Eckerdal 
(2009), Sorva (2008); students’ ability to read and debug code, Lister et al. (2009); introduction of 
new ways of teaching, Beck and Andres (2004), Linn (2005); misconceptions, Fleury  (2001); 
teachers’ understanding of their teaching, Berglund et al. (2009)), the problem persists.  
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About theory and practice. Bransford et al. (2000; with reference to Ericsson et al., 1993) say that 
“learning is most effective when people engage in ‘deliberate practice’ that includes active 
monitoring of one's learning experiences”. This requires that students can discern the meaning of 
the practice they perform and the theory that relates to this practice. Any practice (drill, following 
procedures) does not necessarily lead to good understanding. 

In educational contexts the use of the concepts of theory and practice is not unproblematic. In 
Western culture there seems to be an accepted agreement that theory and practice are opposite parts 
of a dualistic opposition; knowledge is regarded as either theoretical or practical (Gustavsson, 1996; 
Molander, 1997; Saugstad, 2006). The dichotomy between the two concepts is reflected not only in 
the differentiation between practical and theoretical knowledge but also in the differentiation 
between theory oriented and practice oriented educational programs. In vocational training, e.g. in 
teacher training, the placement part (VFU) has been seen as practical and the university located part 
as theoretical (Carlgren, 2003; Selander, 2003, 2006). The aim of practical elements in educational 
settings is to help students connect the observable with the theoretical descriptions of phenomena 
(Millar, Le Maréchal & Tiberghien, 1999). There is however no clear link between a theoretical 
instruction and a lab or field trip. Research has been able to show positive effects of deliberate 
strategies to develop a lab or an excursion in a way that ensures that students see the link between 
the lab activity and the theoretical analysis presented by the teacher. The importance of the 
relationship between theory and practice has only recently been problematised in the world of 
education (McCune and Hounsell, 2005; Saugstad, 2006; Eriksson, 2009). Recent studies also point 
to the need of further research in the field (von Aufschnaiter and von Aufschnaiter, 2007 ; Eckerdal, 
2009).   

Lab work in educational research. To our knowledge, there is virtually no previous research 
about the relation between students’ learning of theory and learning of practice in computer science 
lab work. In other subject areas with lab work, the problematic nature of this relation is recognized, 
but little explored. For example, von Aufschnaiter and von Aufschnaiter (2007) write about physics 
students' learning in the lab: “we do not yet know under exactly which circumstances students are 
more likely to connect theory to practice, which activities are more likely to result in a 'better' 
understanding and which are not”. 

According to educational research about laboratory work in natural science education 
(Helldén et al., 2005) there are a number of factors that affect learning from lab other than the task 
itself. Students’ understanding of the purpose of the lab and its context has been found very 
important (Harlen, 2001).  Where and when the lab takes place is another important factor. If 
students may work with the same lab in different settings, e.g. in a leisure environment and in 
school, the result from the lab will be quite different (Newman, Griffin & Cole, 1989). Based on 
recordings of students' conversations with each other during lab sessions in zoology, Wickman 
(2002) has shown that students made very few generalizations based on what they saw in the lab. 
They took much more attention from what they had read in the course books or picked up during 
lectures. This should however not be interpreted as if the students lack the ability to make their own 
generalizations (Wickman & Östman, 2002a). Learning from lab could rather be described as a 
"change of discourse" (Wickman & Östman, 2002b). According to White (1996) teachers pointing 
out possible links with other subjects and disciplines has proven to be an important part of learning 
in the laboratory. A clearly pronounced link helps students understand the purpose and point of the 
lab. The central role of the teacher is pointed out also in research about laboratory work with 
computers in mathematics (Engström, 2006). The quality of the task given to students, how the task 
is presented and to what extent the students are given the opportunity to explore the full potential of 
the software is mentioned as important factors for learning in lab situations. 

As shown above, previous educational research has shown the complex relationship and 
mutual dependency between theory and practice in students' learning in the laboratory. The students 
need to learn both theory and practical skills. The way theory and practice scaffold each other is an 
example of learning efficiency for higher cognitive processes. Previous research from natural 
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science and mathematics has pointed to the lack of understanding on how theory and practice relate 
in students' learning. The present project aims to fill this gap.  

Project description 
Theoretical framework. Our research framework will be phenomenography and variation theory 
(Marton & Booth, 1997; Marton & Tsui, 2004). Phenomenography is a qualitative research 
approach. The objective is to understand and describe the variation in how a phenomenon is 
experienced by a group of persons, for example students. Data are typically collected via semi-
structured, individual interviews. These interviews are transcribed and then analyzed in an 
interpretative, iterative process, where the researchers look for common themes in the collection of 
interviews. In a phenomenographic analysis, the goal is to identify and describe qualitatively 
different ways in which students experience a phenomenon related to the subject matter. For 
example, we have made phenomenographic investigations of students' notions of the concepts of 
''object'' and ''class'' in object-oriented programming (Eckerdal, 2009). 

The immediate result of a phenomenographic study is a so called ''outcome space'' consisting 
of categories of description of qualitatively different ways of experiencing a phenomenon, within a 
group of students, as interpreted by the researcher. These qualitatively different ways of 
experiencing are furthermore organized hierarchically, in a way that exhibits a ''logical'' relationship 
between the different categories of description. To explain this briefly, but over-simplified, we can 
think of the hierarchy as an ordering of the categories of description with respect to how well they 
correspond to the established ''expert'' notion of the phenomenon. Phenomenographic outcome 
spaces are of direct use for education. They provide an empirical basis for teachers' reflection on 
how to create possibilities for students to get a more complete understanding of the corresponding 
phenomena. 

Variation theory is a further development of phenomenography, with a potential to give even 
stronger implications for teaching. In variation theory, the phenomenographic outcome spaces are 
subject to a closer analysis, to pin-point precisely in what ways the qualitatively different categories 
of description differ. What different aspects of the phenomenon are in focus in one category of 
description but not in another? The different aspects that constitute these critical differences 
between the categories of description are said to correspond to different dimensions of variation. 
Variation theory says that in order for a student to ''see'' the phenomenon in a new and more 
complete way, it is necessary for the student to become aware of an additional dimension of 
variation or of some relation between dimensions of variation that the student had not discerned 
before. From this perspective, a challenge for the teacher is to use carefully planned patterns of 
variation to create possibilities for students to get this kind of new insight. 

Furthermore, variation theory discusses the space of learning that is opened in a learning 
situation in terms of the intended object of learning, the enacted object of learning, and the lived 
object of learning. The intended object of learning is the object of learning as seen from the 
teacher’s perspective and the lived object of learning is the object of learning as seen from the 
student’s point of view, i.e., the actual outcome of learning. Finally, the enacted object of learning, 
briefly explained, is a researcher’s description, from a particular theoretical perspective, of what the 
possibilities are for seeing a certain object of learning in a certain learning situation. 

Implementation, setting and research methods. The analytical separation between the intended, 
enacted and lived object of learning will be used as the structural backbone of the proposed project. 
We will collect and analyze data with the purpose to describe these three objects of learning and 
their interrelations in the context of specific lab sessions in introductory programming courses on 
upper secondary school and university level. We aim to answer the following sub questions: 

• What are students’ learning opportunities (the enacted object of learning) and learning 
outcome (the lived object of learning) in these lab sessions? 
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• What are the differences between students’ actual learning opportunities and the learning 

opportunities the teachers’ intended to provide them with (the intended object of learning) 
in the lab? 

In addressing these sub questions, we will focus on both theoretical and practical objects of 
learning. The answers to the sub questions will provide a basis for answering our empirical research 
question concerning the relation between learning of theory and learning of practice in some 
specific lab sessions (research question Q2, p 1). The insights gained from these empirical 
investigations will then be used as a basis for an answer to our theoretical research question about 
the relation between learning of theory and learning of practice in lab work (research question Q1, p 
1). Finally, we will discuss the implications for educational practice of these empirical and 
theoretical results (research question Q3, p 1).  

Data collection. The project will collect data from students and teachers in upper secondary school 
as well as from university level. It is likely that a study involving both these levels can help to 
chisel out how theory and practice relate to and interplay with each other. We have a very good 
basis for selecting teacher informants, since the applicants from Stockholm University/KTH have a 
large network of contacts with teachers in upper secondary school and the partners from Uppsala 
University have a corresponding network of contacts with university teachers. When the teachers 
have been selected, groups among their students will be selected as student informants. 

Intended object of learning: For the project, we will select a few topics that are typical 
elements of an introductory programming course, and that are commonly trained via exercises in 
the computer lab. Each teacher informant in the project will be interviewed about how he/she has 
designed these lab exercises: what are the intended objects of learning in the exercise and how does 
the teacher motivate the design of the exercise, in view of these learning objects? Both learning of 
practice, learning of theory, and the interrelation between these different learning objectives, will be 
addressed in the interviews. 

Enacted object of learning: Data for investigation of the enacted object of learning will be 
collected in the form of (a) the material provided by the teacher as input for the students (written 
instructions, ready-made software to use in the lab, etc.) and (b) video recordings of lab sessions. 

Lived object of learning: After each lab session, we will use the video recording for a 
“stimulated recall” interview with students about their learning experiences during the session. 
Particular emphasis will be on finding out what the students focussed on during the lab session. 

Analysis. For the analysis, all interviews will be transcribed. These transcripts and the video 
recordings will form the basis for analysis and conclusions. 

Intended object of learning: The interview transcripts will be read with the purpose to identify 
each teacher informant’s intended objects of learning for each of the lab exercises in focus. 
Moreover, we will use content analysis to analyze the motives given by the informants for how they 
designed the exercises. The goal is to broadly categorize teacher’s ways of thinking about design of 
exercises in introductory programming courses, in relation to common practice-oriented and theory-
oriented learning objectives in that subject area. 

Enacted object of learning: The collected data as discussed above (learning material, provided 
by the teacher, and video recordings) will be analyzed from a variation theoretical point of view. 
Phenomenographic outcome spaces from previous research in computer science education will 
provide a basis for identifying dimensions of variation in this subject area. In our analysis, we will 
investigate the learning material and the video sequences to look for dimensions of variation that 
could be possible to discern during each lab session. Finally, for each such dimension of variation, 
we will make an argument about whether and how practice-oriented and theory-oriented learning 
objectives for the lab exercise relate to this dimension. This will serve as a description of the 
enacted object of learning. This is based on the variation theoretical analysis proposed by Eckerdal 
(2009), according to which both practice-oriented and theory-oriented learning goals can relate to 
dimensions of variation. 
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Lived object of learning: The investigation of the lived object of learning will be based on an 

analysis of the transcripts of “stimulated recall”-interviews with students, from a variation 
theoretical point of view. As mentioned above, the particular emphasis of those interviews will be 
on finding out what the students focussed on during the lab session. This is a way of getting at what 
the students came to “see” during the interviews. Although we can never be sure that what they say 
is what they actually saw, a stimulated recall session has the potential to help students to remember 
what caught their attention during the lab session. The goal for the analysis, related to the lived 
object of learning, is to identify (a) aspects of the object of learning that came into focal awareness 
for the students during the lab session, and (b) what it was that made them become aware of these 
aspects. Regarding (b), we will both consider the learning material and the interactions that took 
place during the lab session (student-student, student-teacher, and student-artefact interaction). 

Concluding analysis. The analyses described above will focus on the three analytically separated 
objects of learning: intended, enacted and lived, respectively. By putting these results beside each 
other in a concluding analysis, we aim to provide a nuanced description of the interplay between 
learning of practice and learning of theory in introductory programming, and of what factors that 
can enable (or hinder) an alignment between intended, enacted, and lived learning objects in that 
context. More precisely, at this point we will have analyzed data from a pool of different lab 
sessions. By identifying and describing what characterizes the cases where we see a relatively good 
alignment between the three objects of learning (and vice versa), we will shed light upon how the 
learning of theory and the learning of practice have interacted in the different cases. This connects 
back to our overarching research question and has a potential to inform teaching practice in lab-
based programming education. 

Close link to teachers’ practice. In the spirit of “scholarship of teaching and learning”, we will 
involve the teacher informants more closely in the project in continuous dialogue. To provide 
additional input for our analysis, we will use the video recordings for “stimulated recall” interviews 
where we ask the teachers about their experiences of these lab sessions, and ask them to reflect 
upon the learning outcome. Moreover, at various stages in the project we will arrange meetings 
where we discuss implications for teaching. After these meetings, we will once again interview 
each teacher about his/her view on learning objectives and design of lab exercises, in relation to 
practice-oriented and theory-oriented contents in introductory programming courses. The aim is to 
see how the teachers’ participation in the project has developed their way of seeing these things. 
Time schedule. The project spans over three years according to the following plan: 
Spring 2012 Pilot study - including video documentation (students in lab), interviews 

(teachers and students). Focus groups (involved teachers). Tentative analyses. 
Planning of main study in interaction with advisory board . 

Autumn 2012 Main study: Data collection (class room activities): video documentation and 
interviews (students and teachers). Meetings with involved teachers (focus 
groups). First analyses. 

Spring 2013 Complementary data collection. Summarising meetings with teachers. Further 
analyses of collected data and occurring textbooks and lab instructions. 
Meeting with advisory board.  

Autumn 2013 Further analyses. Deskwork. Focus groups with involved teachers (briefing 
and discussions). Dissemination (first results): papers presented at regional 
and national conferences.  

Spring 2014 Further analyses. Deskwork (reports, articles). Dissemination: papers 
presented at national and international conferences. A national/Nordic 
conference, including advisory board. 
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Autumn 2014 Deskwork (reports, articles). Discussion with advisory board. Dissemination: 

Publications in journals and international conferences and doctorial thesis 
(Lennart Rolandsson). 

Significance 
Previous research has pointed to a need for⎯and lack of⎯research on the complex relation and 
interplay between learning of theory and learning of practice in laboratory-based learning 
(Eckerdal, 2009; Hofstein & Lunetta, 2003; McCormick, 1997; Séré, 2002; von Aufschnaiter and 
von Aufschnaiter, 2007). Our project has the aim and potential to make significant contributions to 
a more nuanced understanding of this relation. Our particular focus will be on laboratory-based 
learning in introductory computer programming education. We also expect the general findings to 
be transferable to  laboratory-based teaching and learning in other subject areas. The aim is to reach 
insights about how lab exercises can be designed in such a way that learning of theory and learning 
of practice during the lab session support each other mutually. 

The case of learning through computer lab exercises is a particular instance of learning 
activities in general. This is one of the main forms of learning activity in natural science and 
technology domains and also increasingly common in social and human sciences due to the access 
to digitally stored social and historical data. We expect that the general insights from our project, 
concerning the interplay between practice-oriented and theory-oriented learning in lab contexts, will 
be transferable to subject areas other than computer science. 

Results such as the ones we envisage have potential to contribute to a better learning outcome 
for students in computer programming. This adds to the satisfaction of learners and teachers. 
Moreover, there is a potential for economic gains, both directly, in reducing the dropout and 
re-examination rates, and indirectly, in providing the labour market with better-qualified staff. Due 
to the important role of computer science in modern society, the training in this field is a significant 
educational task. We expect the results to have an impact on teacher training, by providing deeper 
insight into the interplay between learning of practice and learning of theory, and, consequently, an 
improved basis for the design of lab exercises in Computer Science. It can be noted that this is a 
young area, where the didactics knowledge base for teacher training is comparatively small. The 
relative importance of new contributions is consequently large.  

Preliminary results 
Eckerdal (2009) used variation theory to investigate the relation between learning of practice and 
learning of theory in introductory programming courses. A main finding was that theory-oriented 
and practice-oriented subject matter can relate to the same dimensions of variation. This indicates 
that such dimensions of variations are keys to understanding the interplay between learning of 
theory and learning of practice. This will be further explored in the proposed project.  

According to Rolandsson (ongoing) upper secondary school education in programming is 
mainly focused on practice. Educational settings are mainly aligned for an individual constructive 
pedagogy with student-computer interaction. The majority of Rolandsson's teacher-informants 
explicitly declare that they are typically concerned during class with fundamental syntax in 
programming languages and that they rarely address theoretical aspects of programming. 
Nevertheless, the teacher-informants are aware that students in programming should learn strategies 
and structures for deeper understanding, which is also emphasized in computing education research 
(Linn & Dalbey, 1989; Robins et al., 2003), and which would require a theoretical underpinning. 

Eckerdal and Thuné have very recently received a grant from Forum för ämnesdidaktiska 
studier at Uppsala University for a small pre-study during Autumn 2011, to try out and fine-tune the 
methodology proposed for this very project. 

The project’s relevance for Educational Sciences 
This is a practice -based research project where upper secondary school teachers and teachers at 
university will be actively involved in different phases of the project. The study will also result in 
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suggestions concerning teaching methods in programming courses. The project’s relevance for 
Educational Sciences can be summarized as follows:  
 

• The project will develop understanding of teaching and learning of theory and practice in 
lab situations. 

• The focus of this project - teaching and learning programming - is a neglected research area 
in Sweden and internationally.  

• This project is a rare example of practice- based research involving teachers in upper 
secondary school and at university level. 

• The project opens up for comparison of teaching strategies in programming courses in upper 
secondary school and at university level (content, context and tradition). 

• This study will result in suggestions, developed in cooperation between teachers and 
researchers, concerning lab-based teaching methods in programming courses. developed in 
cooperation between in service teachers and researchers 

Collaborating institutions 
The proposed project is a collaborative effort between Stockholm University (SU)/Royal Institute 
of Technology (KTH)1 and Uppsala University (UU). The partners at SU/KTH contribute expertise 
in teacher training and related research, focussing on the teacher profession, in particular on 
secondary school level. The partners at UU have specialised in student centred investigations of 
learning in Computer Science on university level, using phenomenography and variation theory. 
Since the present project includes both teacher- and student-centred aspects, in secondary school as 
well as at university, the collaboration is essential for success. 

Both collaborating partners have strong networks in research in programming and computing.  
At SU, organized seminaries have been arranged to achieve trust between teachers and the 
educational research in programming. With the help of Teknikum (www.utep.su.se)  important 
relations have been established between the domains of educational science, computing educational 
research and practicing teachers, which has meet a considerable interest all over Sweden.  

Stockholm University, Royal Institute of Technology and University of Gävle have since 
2008 enacted a research school with 12 doctoral students, for enhancing the important didactic 
questions concerning technology education and the decreasing numbers of students attending 
courses in natural sciences. One of the project participants, Lennart Rolandsson, has been financed 
through this school. 

Uppsala Computing Education Research, UpCERG, is internationally highly recognized 
within the field of research of computer science, including programming. The group has presented 
over 60 reviewed publications (in journals and at conferences) 2006 – 2009, and has co-authored 
these publications with approximately 60 researchers from many different research groups from 
many countries. 

At both universities there are established contacts with individual researchers, research 
groups, teachers and other actors relevant to the project. In terms of research contacts e.g. Graduate 
School TUFF (SU), Centre for Technology Education (SU), Technology Education Research Unit 
(Goldsmiths College, London).  

An international advisory board, consisting of internationally recognised researchers within 
education and computer science, will be connected to the project.  

• Pang, Ming Fai, Associate Professor in Education, the University of Hong Kong and 
Visiting Professor at Gothenburg University (2010). Prof. Pang will contribute with his 
world-leading competence in phenomenography and variation theory. 

                                                 
1 Co-applicant Inga-Britt Skogh is expected to become affiliated with KTH during 2011, as visiting professor in 
“teknikens didaktik”/Engineering Education Research (the application process for this position is ongoing). Ph.D. 
student Lennart Rolandsson is affiliated with SU during his ongoing studies towards the licentiate degree. 
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• Wickman, Per-Olof, Professor and Director of Science Education at the Department of  
Education in Mathematics and Science at Stockholm University will contribute with his 
competence in research about laboratory work in science education.  
• Petre, Marian, Professor in Computing, The Open University, UK. Prof. Petre will 
contribute with her methodological competence in empirical studies, as well as program 
design and computer science. 
• Carsten  Schulte, Professor in Computer Science Education, Freie Universität Berlin. 
Prof Schulte will contribute with his competence on high school education in computer 
science. 

The international advisory board will meet in Uppsala once every year, to serve as a sounding board 
and vehicle for quality insurance. During the meeting, the plans for the coming year will be settled 
in detail. The last meeting will be arranged as a national/Nordic conference, aiming also to 
disseminate the results from the project. We also plan to do two academic visits, to work closely 
with members of the advisory board, for one month. 

Work distribution within the project 
Anders Berglund (30%) is senior lecturer at Uppsala University and holds a PhD in Computer 
Science with specialization in Computer Science Education. Berglund is engaged in the computing 
education research community, both at national and at international level. In this project he will be 
particularly involved in the student oriented parts of the project and will focus his efforts on the 
analyses of data from the students, as well as in the theoretical underpinnings of final results. 

Anna Eckerdal (50%), lecturer at Uppsala University, earned her PhD in Computer Science 
with specialization in Computer Science Education in March 2009. Eckerdal has long experience in 
teaching programming at upper secondary school as well as at university level. Eckerdal is engaged 
in the computing education research community, both at national and at international level. In this 
project she will, together with Michael Thuné and Anders Berglund, in particular be involved in the 
student oriented parts of the project. Eckerdal will, as the principal investigator, also be responsible 
for coordinating the project group meetings, and for assembling the results of the project. 

Inga-Britt Skogh (10%), associate professor in pedagogy at Stockholm University and Head 
of Graduate School Technology Education for the Future has extensive experience of teachers 
education in technology and related research. In this project she will, together with Lennart 
Rolandsson, in particular be involved in the teacher oriented parts of the project.  

Lennart Rolandsson (75 %) is upper secondary school teacher in computer science, and PhD 
student at the Graduate School Technology Education for the Future. He plans to defend his 
licentiate thesis in August 2011. Rolandsson has 15 years of experience from secondary school and 
vocational education for telecom industry, and is the initiator of PROLÄR, a national network for 
programming teachers. In this project he will, together with Inga-Britt Skogh, in particular be 
involved in the teacher oriented parts of the project. Rolandsson will also be responsible for the 
meetings with the group of teachers.  

Michael Thuné (10%) is professor of Scientific Computing at Uppsala University and 
responsible for the computing education research area at the department. He has a long career as 
university teacher. In recent years, he has engaged in computer science education research. In this 
project he will, together with Anna Eckerdal and Anders Berglund, in particular be involved in the 
student oriented parts of the project.  

Shares of Project costs 
The funding applied for from the Swedish Research Council amounts to 100 % of the total costs for 
the project, per year. 

Ethical Considerations 
The proposed project is such that the principles of research ethics issued by the Research Council 
for Human and Social Sciences (March 1990; revised April 1999)—and referred to by the Swedish 
Research Council (VR) in the publication “Vad är god forskningssed?” (Gustafsson et al., 2005) are 
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applicable. We will adhere to these principles. For example, informant participation will be 
voluntary, and the researchers will not collect data from informants that are in a dependency 
relation to them. With respect to confidentiality, data will be safely stored, and results will be 
presented in such a way that individuals cannot be identified. 
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