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Introduction
In higher education the number of students is constantly increasing at a rate that is not matched 
by added institutional resources. In Sweden the total number of students in the higher educa-
tion has increased from 15.000 during the 1930s to more then 300.000 in 2002. This increase in 
number of students implies that the average student may be less qualified and therefore require 
more supervision in their thesis work (Husén, 2002). Today the number of PhD students in 
Sweden is equal to the number of upper secondary students in 1950’s. The non-completion rate 
of thesis at bachelor level in Sweden in 2004 was 35%, so one out of three students never com-
pleted their education (Swedish Statistical Office 2004). There is a similar international trend as 
reflected in the OECD statistics in 2008 where 31% of the students who started an education did 
not complete their degree. Locally we see the same trend, at the Department of Computer and 
Systems Sciences at Stockholm University, 30% of those enrolled for the master theses during 
the period 2001 – 2006 did not finish. There may be several reasons for this drop-out rate, like 
opportunities to get a job before exam, changed interests’ in life and more, but we do believe that 
reduced resources in the form of available hours for supervision and assistance leave students on 
their own and therefore motivation drops.

A related problem is the supervisors work hours, where on an average professors and assistant 
professor in Sweden regularly has a workload of 120% of fulltime, mostly unpaid work in super-
vising and teaching. This is both because of an increasing number of students and an increasing 
administrative burden as the administrative staff has been reduced. About 17% of the work is 
spent on administrative tasks for teachers and supervisors (HSV 2010). On average a fulltime 
teacher/supervisor has 30 fulltime students in Sweden per semester. There is a vide variation 
between different subject areas where specialised institutions like medical schools and schools in 
performing arts have a average of 15 – 20 students per fulltime teacher. Universities with large 
departments in humanities and social science have an average of 40 – 45 students per full time 
teacher (HSV 2010).

For the student it is often a big step to transform from a learning style of information processing 
to a learning based on knowledge creation. The process is usually very different from what the 
student has experienced during the education up to starting the graduation work. In this new 
and often unfamiliar process the student is expected to master the art of independent think-
ing, reflect, test and redo, defend and in depth give arguments in depth for the work conducted 
(Creswell, 1994 and Cohen et al, 2005). Up until the thesis work begun you as a student only has 
to read the material and act as a knowledge repeater, now you are expected to produce knowl-
edge. For most students this process is time consuming, time that the supervisor is getting less 
and less of, and mostly it is a matter of communication.

The student who are working on a thesis share many of the problems that faces a distance student 
as the work is done alone (usually) and the student is required to manage his/her own project 
and time.  The experience from running high quality distance education efficiently will be of use 
for supporting the campus student work on the thesis project (Muilenburg and Berge, 2005). By 
bringing the best of campus and distance education together (Soomyoung and Berge, 2002) the 
proposed ICT support can make a difference for students and supervisors.

It is not only to increase the completion rate that this is important, the skill of mastering the 
knowledge creation is becoming more important as the future work most likely will require a 
higher capacity in updating the knowledge and acquiring updated or new knowledge is in con-
stant demand. To master this you need to acquire skills in methodological application, innova-
tion, critical thinking and ethical considerations. These are all fundamentals of higher education 
(Biggs, 2007).



Supervisors’ main task is to support this transformation in skills for the student by giving a lot of 
feedback of a general nature, like the structure of the work, application of methods and analysis 
of data. Traditionally this is done over and over again with each new thesis project. As the super-
visors are asked to assist more and more students for the same amount of work time there is a 
need to develop a support for the process that will help the student overcome the barrier of work-
ing alone and faster master the basic and general skills, at the same time this should free up time 
for more quality feedback from the supervisor on the very core of the thesis process, the core that 
is specific for each thesis project. This approach harvests the best of campus and distance educa-
tion.

Mass individualisation with less resources – ICT support
We are proposing an ICT tool that will bring together the best of two worlds, individualised sup-
port for training the student in the skill needed to master this new situation, and support the stu-
dent in the process of completing the thesis project, at the same time be more efficient time wise 
for the supervisor. The supervisors time can be more wisely spent on high quality feedback and 
quality support of the student in the process with less resources in time for administration and 
repetitive basic information for every new project.

Some of the important features of the ICT support system are:

▪ Supervision pathways support and make possible different ways of communicating 
and giving feedback to the students. The SciPro system intends to support 
the students, supervisors, and course administrators in the full thesis writing 
process from defining a thesis proposal to the organization of thesis defence. 
By using supervision pathways, each participating university/department will 
have the possibility to create a locally defined supervision pathway according to 
local cultures and methodological practices. Through each successive step in the 
supervision pathway, the institution can define the criteria’s that must be fulfilled 
for entering into the next phase. Each supervision pathway is both sequenced and 
iterative, i.e., a supervision pathway must not be seen as a linear process from 
definition to defence, rather it must be understood as a multi linear and iterative 
process.

▪ Through supporting the thesis writing process in multiple ways, weak students 
from non-academic backgrounds that tend to drop out in phases of individual 
work will be bolstered in their writing process.

▪ Contextualised topical hypervideos represent existing and newly produced 
e-resources related to the thesis writing process.

▪ Automatic assessment and plagiarism detection components provide in depth 
and semi-automatic feedback related to texts produced by the students during the 
various phases of the supervision pathway.

▪ Multilingual support, e.g. by sub-titles in the hypervideo episodes. The project 
focuses on the dialogue part of the theses writing process and the scaling up of 
this dialogue relating to the key concept of mass-individualization. Another key 
concept is the semi self-adaptive environment. Thesis texts will be, for instance, 
automatically corrected on formal aspects, peer-reviewed, and supervised by 
professors. The use and integration of resources of digital libraries is at the core 
of this project as well as creation of multimedia content in the form of searchable 
instructive hypervideos. This is not a digital library project, rather a digital library 
utilising project.



Preliminary results from a partial pilot implementation at the department during the spring 
semester 2011 indicate that there is a lot to be gained. The partial test focused on the most cum-
bersome administrative tasks in the process, the initial process of matching the students’ idea for 
thesis project with a suitable supervisor and scheduling and administration of seminars present-
ing the thesis work. The semiautomatic matching phase saves an estimated 5 to 40 hrs of admin-
istration for the supervisor and between 30 and 60 minutes of administration for the seminars. 
This is based on the calculation of the time used before the system was tested and the time spent 
with the help of the system. For the students there is a similar increase of efficiency of the admin-
istration of the own thesis project. It should be noted that the focus of the work is on the qual-
ity, but we need more data before we can draw some preliminary conclusions in this important 
aspect of the work. The limited support for peer review in the first test run indicates that there is 
a positive result also in the quality of the process and thesis.
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