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Gruppdynamik på nätet gör läraren fri
Designing learning processes through the Internet for small and very large flexible classes

Sammanfattning:
Digitala lärobjekt i kombination med design för ”peer learning” och ”peer 
assessment” på Internet ökar potentialen hos lärprocesser och gör 
nätburen examination möjligt med en annan typ av resursallokering än vid 
traditionella examinationsformer. Vilken roll har läraren i den framtida 
vuxenutbildningen? På Stockholms Universitet och KTH har man låtit en del 
av examinationen skötas av studenterna själva. Detta öppnar upp flera nya 
spännande möjligheter för lärarens roll i lärprocesserna.

Genom att ta fram nätbaserat stöd och nya former för on-line examination 
som integrerar examinationen i studenternas arbete med kursen har man 
lyckats möjliggöra flexibilitet och hög kvalitet för stora studentgrupper. 
Vilka för- och nackdelar har denna arbetsform? Hur kan den 
vidareutvecklas?

Johan Thorbiörnson, KTH, has a PhD in math and has more than 
25 years experience of teaching maths on all levels from 
secondary school to post graduate courses. He has since the mid 
90th worked with IT-supported distance education and during 
recent years worked with solutions for large groups and 
formative examination on the Internet. 
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• A new E-learning methodology that has been tested in 
Sweden.

• For the first time, it enables a single professor to teach a 
really large number of students with high quality teaching. 

• There is no compromise with respect to learning outcomes 
and quality assurance. 

• One may say that the new method represents a shift in 
paradigm in e-learning. 

• Thousands of students in Sweden and in Sri Lanka study 
mathematics at KTH under supervision of KTH
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Bakgrund:

- Nätbaserad förberedande kurs i större omfattning sedan 
2002

- Nätburen examination

- Regeringens beslut om satsningar

- Tänkbara samarbeten och samordning mellan högskolor
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Tänkbara samarbeten och samordning mellan högskolor

- Studenter

- Högskoleplatser

- Innehåll 

- Central drift

- Referensgrupp

- Marknadsföring och information

- Examination och handledning i mottagningsveckor i augusti

- Obligatoriskt moment i höstens första kurs

- Antagningsprov
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KTH Mathematics,
Stockholm University:

Sustainable solutions
for flexible learning 
through netbased support.

Tools for higher generations
of net based courses.
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KTH Mathematics Online
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The torrent of students when you put a KTH math 
course on the Internet with continuous admission
x-axis = number of days when application to the 

course have been visible on the Internet
y-axis  =  number of active students in math course
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Making university math and school math available on the 
Internet (to all people)
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School 
A       B       C       D       E

UniversityRepetition
Bridging

Bridging courses:
From School Math to University Math:
Bridges the gap and gives the first part of university math.
An extensive material with all of school math and 
the beginning of university math.
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KTH Mathematics this year:

Bridging courses in mathematics: 
Fundamental Notions of Mathematics, 5 credits

Preparatory refresher course in mathematics, 3 credits

Antagningsprov grundade på
kunskaper i matematik 
+ motivation (”Matematikprovet”)

Standard courses, such as

Calculus, Algebra, Linear algebra
Several variable calculus

Special courses, such as
Financial mathematics

Bridging courses in physics
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WWW Virtual 
classroom

Textbooks Classroom

Student

We add a new dimension to the learning environment 
and create new resources as a complement.

INTERNET
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What is a ”good” e-learning course?

- Constructive alignment

- Backwash effect

- On line examination
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Levels of cognition (Bloom)

Low level: reproduction of the known

• Exact reproduction of facts and definitions (knowledge)
• Talk about facts and definitions in own words (insight)
• Application of facts and definitions in new situations (application)

High Level: production of something new
• Analysis of situations and problems (analysis)
• Synthesis of multiple viewpoints and theories (synthesis)
• Evaluation or valuing of a situation or theory (evaluation)

Different learning outcomes should be measured in 
different ways in the examination process!
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Higher generation e-learning course

• Scalability
• Flexibility 
• High quality resource 
allocation
• Based on detailed 
learning outcomes in a 
combination of interactive 
learning objects, peer 
learning, peer assessment, 
and detailed design of 
activities through the 
platform
• Student torrent -
analogous to Bittorrent 
techniques (larger 
”downloads” generates 
larger bandwidth)

Processes are 
similar to a 
”boiling stew 
pan” full of 
activities,  
independently 
of the diameter 
of the pan since 
the students 
are learning 
from each 
other.
The teachers’
roles will be to 
design, spice 
up, stimulate 
and coach the 
activities.
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Web based application:

•The student apply to the course directly on the net by 
filling in an electronic form.
• No latest day for applying.
• Personal username and password
is sent by email.
• Students that have not yet 
finished school can get access to
the course (and be enroled).
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The student logs in to the net based course system 
(LMS = Learning management system) by a personal 
username and password. From any computer, no 
installation needed.
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Course meetings (not mandatory) at different places. 
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In discussion fora all participants may communicate. 
The student may get support and discuss with class mates 
(thousands of students!).

It is possible to 
insert different 
types of media and 
write formulas
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………… In a triangle with a 
right angle you have: 
sin v= b/c
cos v= a/c
sin v / cos v = b/a ……………

Question

Answer

Questions and anwers are accessible 
24 hours a day in the discussion forum.

Hi!
Does anybody know how to show 
that tan v is the same as 
sin v/cos v?
/Anna
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Electronic or printed litterature
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Also, the student can get access to all of school math for
repetition and training skills.



27© Copyright 2006 Johan Thorbiörnson – johanthor@kth.se www.math.kth.se/online

KTH Mathematics Online



28© Copyright 2006 Johan Thorbiörnson – johanthor@kth.se www.math.kth.se/online

KTH Mathematics Online

The material is 
also used at 
lessons by 
teachers at 
school.



29© Copyright 2006 Johan Thorbiörnson – johanthor@kth.se www.math.kth.se/online

KTH Mathematics Online

The net based literature gives a
unique possibilities to self studies with a
lot of simulations and training modules. 
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Examination

All students starts with a declaration that is signed/sent in: 

”Examination on the course will be done via Internet in the net based 
course system, for example by assignments. I hereby declare that all 
submissions that are sent with my name are written by me and nobody 
else. If the university make an inspection I shall be ready to be 
responsible for the solutions and answers that examination are based on.”

”Examination på kursen kan komma att ske via Internet i det nätbaserade 
kurssystemet, t.ex. genom inlämningsuppgifter. Jag försäkrar härmed att alla 
inlägg som med min vetskap skickas in i mitt namn är författade av mig själv och 
ingen annan. Vid eventuell kontroll ska jag kunna stå till svars för de lösningar och 
svar som jag skickat in och som kan ligga till grund för examination.”
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Din första uppgift
under seminariet blir
att besvara följande
fråga: 

1. Tänk dig att du 
möter en person på
gatan som inte har
läst denna kurs men 
som har vissa
gymnasiekunskaper i 
matematik. Hur skulle
du i stora drag 
beskriva kursens
innehåll och upplägg? 

Lycka till! 

Hälsningar

Johan, Clas och Elin
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The work with 
assignments and 
seminars is done 
groupwise in special 
fora. 

Submissions of solutions 
to assignments are done 
both individually and 
groupwise. 

The teacher gets a 
”journal” for each 
submission group where 
marking and comments 
may be done. All study 
statistics is saved in the 
system.
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Resource allocation for feedback 
– two examples (400 students)

• 20 min/student to 
comment an individual 
solution

• 20 min x 400 students =  
120 hours

• If 5 teachers work 
100% they can give 
feedback on 400 
individual solutions 
within 3 days
(24 working hours: 
120/24 = 5)

• 6 minutes to comment and 
mark a ”processed” group 
submission

• 400 students / 4= 100 
group submissions

• 6 min x 100 = 10 tim
• One teacher on 40% will 

be able to give feedback on 
100 group submissions 
within  3 days

Which model gives more learning activities?
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Resource allocation for feedback 
– two examples (4000 students)

• 20 min/student to 
comment an individual 
solution

• 20 min x 4000 students 
=  1200 hours

• If 50 teachers work 
100% they can give 
feedback on 4000 
individual solutions 
within 3 days
(24 working hours: 
1200/24 = 50)

• 6 minutes to comment and 
mark a ”processed” group 
submission

• 4000 students / 4= 1000 
group submissions

• 6 min x 1000 = 100 tim
• 4 teachers on 100% will 

be able to give feedback on 
100 group submissions 
within  3 days

The model gives more freedom 
for the teacher/examinor to 
prioritize other important work 
i.e. complementary exams.
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Several universities may cooperate in offering the same 
courses on the Internet with general administration by 
KTH Mathematics.
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Royal Institute of Technology is now 
introducing several internet courses  to 
developed and developing countries.

Examples:

Sri Lanka (1000 students)

Pakistan (a complete university)
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http://www.math.kth.se/online/
http://www.math.kth.se/internetmatte/
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Johan Thorbiörnson, PhD
KTH Mathematics
Royal Institute of Technology, Stockholm

http://www.math.kth.se/online/

johanthor@kth.se

INFORMATION: online@math.kth.se


