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1. INTRODUCTION 
Being part of a small SI-organisation has both advantages and disadvantages. In a large 
scale SI-organisation the supervisors are often not teachers themselves and/or not familiar 
with the practices of a specific course. To have teaching staff supervising a SI-project 
completely focused on one course is favourable in many ways. 

The consequences of small-scale SI described here, is based on experiences made by the 
authors on the introductory course in object oriented programming at the CS-department. 
This course demands a high level of abstract thinking and is very heavy on many of the new 
students majoring in computing science.  

The outline of this presentation is similar to an SI-project, starting with the training course 
on to the realisation of the project and finally evaluation and analysis of statistics from the 
course. 

Experiences from the first project, in 2002, revealed that much could be gained from 
targeting the training course towards the course at hand. Using material from the targeted 
course makes it possible to use all ideas, experiences, and material developed during the 
training directly in the SI-meetings. The SI-leaders can prepare their information to the 
students; they can even start planning their first meeting. Another import part of the training 
is simulated SI-meetings. The participants are “staged” in order to illustrate different aspects 
of group dynamics and to control that not all problematic situations happen at one single 
meeting. Working in small scale with one specific course also makes it possible to refine the 
study strategies and techniques used in the SI-meetings.  

During the realisation of a SI-project, small-scale SI benefits from good contact with the 
lecturer on the course. Supervisor meetings benefit from small scale since they provide an 
excellent possibility for feedback and exchange of ideas if the supervisors themselves have 
experience in teaching the actual course. 

Small-scale SI gives opportunity to a more thorough evaluation of the project but also 
possibility to analyse the results in greater detail. This is, however, costly and highly 
dependent on the economical framework of the project. Small-scale SI fulfils the general 
goals of SI concerning performance, grades, and retention as will be shown by the results 
from eight projects.  
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2. SELECTING SI-LEADERS 
The first steps when performing a SI-project is to recruit SI-leaders and give them proper 
training. This is perhaps the most important aspects of SI since the SI-leaders are the heart 
of the project.  

The selection of SI-leaders is done in two steps. First, the supervisors announce and give a 
seminar. At the seminar, SI is presented and the SI-leaders role is thoroughly described. If 
possible, old SI-leaders are present to give their view of the work and their personal benefits 
from it. The seminar is given in a SI fashion and students are asked to share their 
experiences of participating in SI. After the seminar, interested students fill in a web-based 
application were the focus lies on the students personal experiences of working with groups 
of any kind. 

Second, the supervisor reads the applications and summons a smaller number of applicants 
to an interview. This interview takes approximately 60 minutes and two supervisors are 
present. One benefit of small scale in this regard is that more specific questions can be 
discussed, e.g. difficulties in the targeted course. Another benefit is that two supervisors are 
present and can discuss their impressions with each other. In this way, personal preferences 
and prejudices can be minimised in the selection process.  

It has proven to be fruitful to have students with mixed background and mixed results in 
their studies. In fact, students struggling through their first years might be better SI-leaders 
than high-achieving students because of their maturity. In practice, the only students easy to 
discard are the ones not able to keep up with the study pace. 

3. TRAINING SI-LEADERS 
During the planning of the first project, it was hard to find any suggestions regarding the 
training course. No information can be found in [1] regarding how to plan the training 
course. There is a written material [2] to use and a decision was made to give the training in 
SI-fashion. The schedule from the supervisors’ training course was used as inspiration. The 
final schedule for the first training course given in 2002 can be found in [3]. It consists of 
four simulated SI-meetings combined with discussions about the contents of the written 
material and group dynamics and group behaviour.  

When planning this first course, neutral subject areas for our simulated SI-meetings were 
used. Four short lectures (approx 20 min) was prepared by colleagues and videotaped prior 
to the training course. During the simulated SI-meetings the SI-leaders pretended to have 
books and other material and also had to invent questions about unfamiliar subjects. The 
idea was that the SI-leaders should be as new to the subject as “their” students would be in 
the real SI-meetings. However, all participants felt uncomfortable with the situation and the 
focus during the simulated meetings and the discussions afterwards tended to be on the 
unfamiliar subject instead of creating and discussing good simulations of students working 
with SI.  

3.1 “Knowing” the students 
Since the projects at the department are targeted at a single course, the supervisors are 
familiar both the course and the students taking it. In the revised training course a discussion 
was included concerning the student group and the changes seen in the last years among the 
students. These changes, e.g. lower motivation and less knowledge in mathematics, are 
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discussed in more detail in [3]. The course is given at two occasions to different study 
programmes and differences and similarities between the groups are also discussed during 
the training course. It has proven to be very useful for the supervisors as well as for the SI-
leaders since the groups respond differently to collaborative learning. The SI-leaders are at 
their second or third year of studies and can testify on their own change from high-school 
pupil to university student. Furthermore, they can share knowledge of the culture of “their” 
study programme.  

The training course is situated off-campus. All participants stay the night at the course 
location and the evening is used to just sit down and talk more personally. Students and 
supervisors tell each other anecdotes from the life outside the studies and university work. 
The supervisors and SI-leaders get to know each other at almost a personal level and the SI-
leaders, in turn, knows the students on their study programme so a sense of familiarity is 
growing. 

3.2 Directing the simulated SI-meetings 
Initially, the simulated SI-meetings were not directed by the supervisors. The SI-leader 
knew what he/she were supposed to do; redirect questions, open a meeting, choose a good 
collaborative learning method or close a meeting, but apart from that the meetings were not 
guided in any way.  

Since one of the goals with the training course is to prepare the SI-leaders for different kind 
of group behaviour, it was decided that the supervisors should give directions to the group. 
In all four meetings, the participant that would be the SI-leader was sent out of the room. 
Some of the participants were given specific roles. Each simulated meeting has its own 
emotional character which all participants are directed to act upon. The SI-leader has to take 
this into account as well as the subject. These directions can be rather extreme. In one case, 
a participant was instructed to get really angry and storm out of the class room. It is difficult 
for a SI-leader to handle this situation, should he/she stay with the group or try to find the 
other student and calm her/him down? 

Staging scenarios in this way is possible since all in the group know the others and are 
comfortable with each other. A lot of time is spent discussing the feelings in the group after 
each simulation and strategies are constructed for unexpected situations. It is also important 
to notice that all discussion after a simulated SI-meeting focus on the situation not the 
chosen SI-leader. Directing meetings will probably be much harder in a larger group were 
SI-leaders from many different study programmes are involved. It will be difficult to 
achieve the sense of familiarity needed to handle these experiences. 

3.3 Using material from the targeted course 
It was decided to tailor the training towards the targeted course. The supervisors supplied 
textbooks as well as other material such as copies of slides shown by the lecturer. The 
lectures used for the simulated meetings were chosen from problematic parts of the course 
material. The SI-leaders have taken the course themselves and have a good understanding of 
many of the problems a fresh student might have. Since the supervisors have long 
experience of lecturing the course they can share their experiences and point out difficulties 
that the SI-leader might not have seen. For example, the supervisors can inform the SI-
leaders of common misunderstandings were the students believe they have understood the 
material but only understood parts of it. 
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3.4 The four simulated meetings 
The first simulated meeting simulates the first meeting on the course. This meeting usually 
takes place after one lecture. Handouts for the entire lecture are distributed so that the SI-
leaders can see how far the lecture goes. The first lecture contains a lot of notation and new 
concepts and can be overwhelming for fresh students. In this meeting, the group is directed 
so there will be a participant knowing the answers but no one listens and another that keeps 
on talking rubbish and everyone believes him/her. The participants in the meeting may not 
know each other and are anxiously curious. The SI-leader is instructed to choose a good 
collaborative learning technique. 

The second meeting takes place after that the students have had their second lecture on 
inheritance which is known to be difficult in object oriented programming. In this meeting, 
the SI-leader is trained to redirect questions and the group ask a lot of questions. There is 
pressure on the leader since the group knows that the leader has taken the course and 
therefore has the answers.  

In the third simulated meeting, the SI-leader should plan and open a meeting. The students 
have just taken lectures that are more technical than before and there is focus on details in 
the programming language. In this meeting the direction of the angry student mentioned 
earlier is used. 

In the fourth and final simulated SI-meeting, the students work with an analysis and design 
tool and are directed to be used to the SI-idea and have good cooperation. Some participants 
are told to be passive and quiet and the SI-leader should train to summarise and end a 
meeting.  

3.5 Refining study strategies and techniques 
Working in small scale with one specific course also makes it possible to refine the study 
strategies and techniques used in the SI-meetings. The course is heavily targeted towards 
problem solving and this can influence the SI-meetings in different ways. The SI-leaders are 
encouraged to “invent” new strategies and techniques during the training course.  One 
example is to let some of the students evaluate ideas in the computer labs and report back to 
the SI-group during a meeting.  

3.6 Preparing for the work as SI-leaders 
One of the main advantages of using the material from the targeted course is that the SI-
leaders, during the training course, can prepare the first meeting in detail. Since they make 
this first preparation in collaboration they continue to use the SI-approach and prepare the 
subsequent meetings together.  

During the training course they also prepare the information material given to the students 
and discuss how the presentation of the SI-programme should be done.  

In evaluations, the SI-leaders say that they feel well prepared for their work. Even if the 
situations in the simulated SI-meetings are extreme, some of them actually happen during 
the targeted course. They feel secure in the role and have a strategy ready even for more 
difficult situations. 
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4. RUNNING THE SI-PROJECT 
In this particular case, SI has been applied to one course only; Object oriented problem 
solving and programming (CS1). For all occasions the supervisors have a complete 
understanding of the students’ situation. Since the supervisors have been teaching this 
course for many years the conditions and the problems of the course are well known. As 
presented previously this is making the training of the SI-leaders efficient. One of the 
supervisors being head teacher of the course makes it possible to integrate SI with the 
course in a favourable way.  

4.1 Scheduling SI-meetings 
Being lecturer and involved in the SI-project means to be able to fit the SI-meetings to the 
ordinary activities of the course. Since going to SI-meetings is voluntary, experience shows 
that it is important to make the meetings as regular as possible. This means having the 
meetings the same day of the week, the same time and at the same room throughout the 
course as much as possible. By scheduling it this way, the situation of the students is 
prioritised over the situation of the SI-leaders. 

Another advantage is that the supervisor’s/lecturer’s knowledge of problematic areas within 
the course makes it possible to make sure that the students are supported by SI-meetings 
scheduled according to course contents. 

This experience also makes it possible to adjust the schedule to avoid conflicting interests, 
e.g. having pressing deadlines for assignments and SI-meetings to attend. 

The reason for moving this responsibility from the SI-leaders to the supervisors is that it is 
easer for the supervisor to have a holistic view of the course.  

4.2 Forming SI-groups 
All students fill in a form where they describe their prior knowledge in programming. 
During the first project the SI-groups were formed almost at random with the intention of 
mixing students with different backgrounds and prior knowledge as much as possible. Over 
the years, it was discovered that composing the groups completely at random could be a 
disadvantage to the groups. Very experienced students thought it was too easy on the SI-
meetings while the inexperienced student thought the SI-meetings was at too high level and 
many from both groups skipped SI-meetings due to this fact. A mix of competence could be 
very beneficiary to the group members, but might create too much frustration of the 
spectrum of the group is too wide. 

4.3 Contact with lecturer 
Close contact with the lecturer of the course is part of the SI concept and of great value, 
both to the SI-leaders and to the lecturer. Visiting the lectures and discussing with the 
lecturer is greatly simplified when the lecturer is one of the supervisors. The 
lecturer/supervisor is able to foresee difficulties the students might have and can suggest 
problems and exercises worth investigating for the SI-groups. The close contact also makes 
the SI-leaders more comfortable in encouraging the students to contact the lecturer with 
questions and problems. 

4.4 Method meetings 
Meeting with all the SI-leaders is really constructive when dealing with one only course. 
Changes in groups can be adapted to quickly. If a group seem to be decreasing there is a 
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great risk of loosing the remaining students as well, since being too few is uncomfortable 
and collaborative learning becomes less powerful.  Then the supervisors can aid in 
combining two smaller groups into a larger one, taking into account the ability level of the 
groups to find a fruitful combination. If two groups are combined both SI-leaders can 
continue to work, now preparing and leading the group according to the knowledge of the 
students, e.g. who to pair with whom. This has shown to be very powerful and beneficial for 
the students as well as the SI-leaders. 

The double function of the supervisor/lecturer is also valuable. The lecturer gets to “listen 
in” on the how the students perceive the material and can make minor adjustments to 
support the students. However it is important to avoid the risk of the SI-leaders acting as 
errand boys between the students and the lecturer. 

4.5 Observing SI-groups 
The main advantage of small scale when observing SI-meetings is that the observer is 
experienced in the subject area. Therefore, the observer might give valuable feedback to the 
SI-leader on misconceptions observed during the meeting as well as the feedback on the 
behaviour of the group. 

5. EVALUATING 
5.1 The training course 
With a smaller number of SI-leaders the evaluation of the training course is fast and could 
be done both orally and written. Different suggestions for improvement might be considered 
even during the training course. 

5.2 The SI-project 
Having a limited number of students participating in a SI-project makes it possible to take 
into account more data when evaluating the project.  One of the aims of SI is to introduce a 
way of studying and learning that is transferable, i.e. the students can use collaborative 
learning in a structured way in any other course they enroll in. To see if SI has any long 
term effect on the student performance it is valuable to monitor a group of students over a 
longer period of time. This way it could be established if SI-participants perform better 
subsequent to the SI-supported course than students not participating in the SI-project. 

6. SMALL-SCALE DISADVANTAGES  
Of course there are disadvantages with small-scale SI-projects. One obvious is economy. 
Due to decreasing student numbers, the number of SI-leaders used in each project has 
dropped. Since the cost for training SI-leaders and the cost for the supervisors is to a large 
extent unrelated to the number of SI-leaders there is a lower limit on the number of the SI-
leaders.  

Another aspect of this is that applying the SI methodology to the training course is 
complicated if the number of SI-leaders is small. In this case it becomes difficult to illustrate 
the benefits of collaborative learning. 

Observing the SI-groups is the only part of the SI-project that is complicated by the same 
person being both lecturer and supervisor. However, being two supervisors has made it 
possible to separate these two functions in time so that the observations have taken place 
before that person enters the course as lecturer.  
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7. SMALL-SCALE PROJECTS 2002-2006 
7.1 Introduction 
At the CS-department, eight small-scale projects have been carried out since 2002. All 
projects have been aimed at the introductory course in object-oriented programming. The 
course is five credit points corresponding to five full-time study weeks for the students. SI-
projects have been run on the course twice each year. In the autumn the course is given to 
majors in computer science and the course is given at “half-speed”, i.e. over 10 weeks in 
parallel with another course. The students on this course have had the opportunity to attend 
8 SI-meetings. During spring the course is offered to minors in computer science and given 
at “full-speed”. In this case the students are offered 4-5 meetings depending on the schedule 
for the course. In Table I, the number of students attending the courses is shown together 
with the number of SI-leaders involved in the course. The numbers of students taking the 
course for the first time is shown within parenthesis in the table.  

 

Fall 2002- Fall 2005 

CS-majors 

Spring 2003-Spring 2006 

CS-minors 

Number of 
students 

Number of 
SI-leaders 

Number of 
students 

Number of 
SI-leaders 

119 (110) 8 110 (97) 7 

83 (77) 8 71 (66) 8 

77 (59) 6 90 (71) 6 

76 (64) 5 59 (48) 5 
Table I: Number of students and SI-leaders involved in each of the eight SI-projects run at the 

department. The numbers of students taking the course for the first time is shown within parenthesis 
in the table. 

In the rest of this chapter, only statistics concerning the students taking the course for the 
first time are shown. The reasons for this is that students taking the course for the second 
time usually do not participate in lectures and SI-meetings and might have only one out of 
two parts in the examination to do. Furthermore, these students are often more experienced 
students and we were interested to see what happened among inexperienced students when 
SI is used. 

7.2 Results/Statistics 
In Figure I, data from the four projects targeted towards CS-majors is shown. For each 
project, the group is divided in two groups. The first group consists of students not attending 
or only trying SI while the other groups are students participating in the SI-groups three or 
more times. The black part shows the student that passed the course at the first examination 
and the white part shows the number of students failing. The corresponding data for CS-
minors are found in Figure II. 
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CS majors, Passing rate vs SI attendance 2002-2005
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Figure I: Attendance and passing rate in SI-projects performed on CS majors 2002-2005.  

As can be seen in Figure I, the first project had surprisingly few participants, only 30 
percent attended more than three times and three important aspects to change was identified.  

• Less emphasise on SI-meetings being voluntary. In the first project, it became obvious 
that everything voluntary can and will be skipped by many students. The change done is 
to never explicitly state that the SI-meetings are mandatory. The project is presented in 
such a way that it feels obvious and natural to go to at least one SI-meeting. 

• Forming SI-groups. It is important to form the groups in such a way that the most 
experienced students never from a group with totally inexperienced students. Of course, 
there is still a mixed background in the groups. 

• Scheduling SI-meetings. The SI-meetings should have as regular schedule as possible, 
e.g.  every Tuesday 10-12.  

These changes were introduced already in the second project for the CS-minors in 2003. As 
can be seen in Figure I and Figure II, the attendance rate is better in all projects after the 
first one. There are differences between the CS-majors and CS-minors. The attendance rate 
among CS-majors is lower than among CS-minors. This can in part be explained by the fact 
that there is an attitude among the majors that they do not “need” to go to lectures, exercises 
or SI-meetings. 

The attendance rate among CS-minors is high but unfortunately the passing rate on the first 
examination is low. Note that in all eight projects the passing rate in the SI-group is higher 
than in the group not attending SI.  
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CS minors, Passing rate vs SI attendance 2003-2006
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Figure II: Attendance and passing rate in SI-projects performed on CS minors 2002-2005. 

The results from the 110 CS-majors that took the course in 2002 have been investigated. 
There are 44 students that have still not passed the course. Out of these 39 had not 
participated in the SI-project. When looking at drop-outs from the programme, in this 
group 29 students have dropped out. Out of these 29, 22 had not participated in the SI-
project.  

Among the 95 CS-minors that took the course in 2003 there are 24 that have still not 
finished the course. All of these 24 did not attend SI. When looking at drop-outs from 
the programme, only two students have dropped out of the programme. One of them 
had not attended SI and one had.  
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8. SUMMARY 
This section will summarise the advantages in small-scale SI. The advantages have been 
categorised according to who benefits from the advantage. In some cases more than one 
group benefits from an advantage and therefore there might be duplicates in the lists. 

8.1 SI-leader 
• In depth-interviews with two supervisors present minimises personal preferences 

and prejudices when hiring SI-leaders. 

• The SI-leaders are familiar with the supervisor and students and have a good 
knowledge of the students’ situation, especially if they are enrolled in the same 
study programme, which is often the case. 

• The SI-leader are better prepared for the differences in study culture that exists 
between programmes since they are discussed during the training course. 

• Staged simulated SI-meetings are possible in a group where everybody trust each 
other and therefore the SI-leader can be better prepared for more difficult scenarios. 

• Since the supervisors are (or have been) lecturers on the targeted course, they can 
share insights concerning misconceptions among students and suggest helpful 
exercises or discussion subjects to work with during SI-meetings. 

• It is possible to prepare the first SI-meeting and the presentation of SI already at the 
training course since course material from the targeted course is used.  

• The preparation of the first meeting is done in collaboration. During most of the 
projects SI-leaders continue to use the SI-approach and prepare the subsequent 
meetings together. 

• Easy for the SI-leader to get access to assignments and examples with the supervisor 
also being the lecturer. 

• If SI-groups are too small or does not work this can be quickly adjusted since all SI-
leaders meet at least once a week. 

• The evaluation of the training course is quick and could be done both orally and 
written. Different suggestions for improvement might be considered even during the 
training course. 

8.2 Supervisor/lecturer 
• In depth-interviews with two supervisors present gives a better selection process 

when hiring SI-leaders.  

• The supervisor is familiar with the course, the students attending the course and the 
SI-leaders. 

• Since the supervisor is a lecturer or works very close to a lecturer it is possible to fit 
the SI-meetings to the ordinary activities of the course. In particular, the meetings 
can be placed to support difficult elements of the course. 
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• Easy contacts between SI-leaders and lecturers during the course and fast feedback 
for the lecturer about how the material is perceived. 

• As an observer, the lecturer/supervisor can give valuable feedback to the SI-leader 
on misconceptions observed during the meeting as well as the feedback on the 
behaviour of the group. 

• The evaluation of the training course is fast and could be done both orally and 
written. Different suggestions for improvement might be considered even during the 
training course. 

• Having a limited number of students participating in a SI-project makes it possible 
to take into account more data when evaluating the project.  

8.3 Student 
• Due to the familiarity at a small department, students feel secure with a SI-leader 

which is known to them. After a SI-project the SI-leader continues to serve as a role 
model since they often work side by side with students in computer labs.  

• Since the SI-leaders prepare SI-meeting and collaboration techniques based on the 
targeted course, the students get even better prepared for studies within the subject 
later on. 

• The SI-meetings are scheduled in a way that it does not conflict with assignments on 
the course or other scheduled activities. 

• The building of SI-groups is done so that the most experienced students do not have 
to have a meeting with the most inexperienced. This reduces the frustration due to 
the spectrum of the group being too wide. 

• If SI-groups are too small or does not work this can be changed fast since all SI-
leaders meet at least once a week. 
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