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E-Assessment Material Bank Abacus (ini'al consor'um)
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Other partners (we are looking for more):



STACK ASSIGNMENTS
•  Open source soZware
•  Based on Maxima computer algebra 

system (CAS)
•  Developed originally at University of 

Birmingham by Chris Sangwin
•  Allows symbolic manipula'on of 

mathema'cal content
•  Well suited for teaching advanced 

mathema'cal topics
•  Mul'part assignments
•  Visualiza'ons
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PROJECT AIMS

•  Developing a set of standard, ready to use STACK-based problem assignments (ini'ally) 

for bachelor level mathema'cs and physics.
•  Materials are designed by experts, fully tested and maintained. Teacher does not need 

to become a soZware developer.
•  Users (teachers and ins'tu'ons) have full control of the content and underlying 

soZware plaborm. They are allowed to make changes (including transla'ons), and they 
are not 'ed to a single supplier.

•  Extensive na'onal and interna'onal collabora'on to further reduce cost and speed up 
development. Note that the main cost is in programming – doing transla'ons is easy.

•  Fostering collabora'on between higher educa'on ins'tu'ons (already a great success 
in Finland). Note that source codes of assignments can be shared between teachers 
but should not be seen by students.
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WHAT DO WE HAVE (By October 2017)

MATHEMATICS
•  Analysis: Single Variable Calculus (FI/EN), Mul'variable Calculus (FI), Vector Analysis 

(FI), Complex Analysis (FI/EN), Differen'al Equa'ons (SW)
•  Applied: Business Mathema'cs (FI), Approxima'on and Interpola'on (FI)
•  Bridge Mathema'cs (High School – University review assignments) (FI/EN/SW)
•  Discrete Mathema'cs (logic, algebra, number theory, graphs, etc. FI/EN) 
•  Matrices and Linear Algebra (FI/EN)
•  Probability and Sta's'cs (FI/SW)
PHYSICS
•  Electromagne'sm (FI)
•  Mechanics (FI)
•  Modern Physics (FI)
•  Thermodynamics (FI)
OTHER TOPICS
•  Chemistry, various engineering topics, etc. (some assignments, mainly in Finnish)
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Applica'ons


Blended Learning
•  Weekly assignments
•  Exams

MOOCs and Distance Learning
•  Massive Open On-line Course
•  Get taste of university courses before 

applying.
•  Possibili'es for people who cannot or 

do not want to aLend regular courses.
•  Public rela'ons?
•  A good test case for advanced e-

learning technologies and solu'ons.
•  Matrix Algebra 2016, twice in 2017.
•  Upcoming Calculus in 2017 (with VHB).
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WHY MATRIX ALGEBRA?
•  First year topic for the 

engineering students
•  Easily accessible
•  Differs from high school 

mathema'cs
•  General usefulness in various 

subjects and disciplines
•  Automated assessment tools 

func'on well with the topics
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COURSE MATERIALS
•  Lectures
•  Lecture videos
•  Interac've GeoGebra 

materials
•  WriLen homework 

assignments
•  Automa'cally assessed 

STACK exercises
•  Discussion forum at Piazza
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Pilot Course (2016) 
79 visitor students
192 students from Aalto

Backgrounds of the
visitor students
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16 visitor students finished the course with ”Passed”
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POSITIVE FEEDBACK
Students really liked the freedom 
provided by
•  STACK assignments
•  Lecture videos
•  Interac've materials
Students’ belief in the usefulness 
of the materials was high


FUTURE
We are planning addi'onal MOOCs 
on Single Variable Calculus (2017) 
and also Mul'variable Calculus 
(TBD) in collabora'on with 
Bavarian Virtual University VHB 
(Germany).



China-Finland Collabora'on in Mathema'cal Modeling
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•  Background: Long history of teaching of 
modeling as a collabora've effort in Finnish 
universi'es.

•  The na'onal network has been coordinated 
by Tampere University of Technology since 2002.

•  Consists of six partner universi'es (Tampere 
University of Technology, Aalto University, 
Lappeenranta University of Technology, 
University of Eastern Finland, University of 
Jyväskylä, and University of Oulu)

•  The main purpose of the network is to develop 
online learning and web-based teaching 
methods for mathema'cal modeling.








CIMO Project: 2016-2018
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•  Two year CIMO project for Finland-China 
collabora'on in mathema'cal modeling

•  Finland: Aalto University (A.R.) , Tampere University 
of Technology (Prof. Lassi Paunonen, coordinator) 
China: Hunan First Normal University (Prof. Xuxin 
Yang), Shanxi University (Prof. Bao-Zhu Guo)

•  The main goal is to develop a joint e-learning 
course in mathema'cal modeling, ini'ally focusing 
on models involving differen'al equa'ons.

•  Includes other related ac'vi'es such as student 
and faculty exchanges.

•  Pilot course is ongoing.
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THANK YOU FOR YOUR 
ATTENTION!

AnH Rasila
anH.rasila@aalto.fi

→ hLp://mooc.math.aalto.fi 
→ hLp://maLa.math.aalto.fi 
→ hLp://abacus.aalto.fi 


