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Overview

1. Möbius Assessment (MA), product
2. Mathematics 1 at DTU (2001-2023):

- Ideas, content and structure
- Mathematical competencies

3. Three different ways of using MA
- Weekly tests
- Homework asssignments
- Theme exercises

4. Conclusions
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The options/
question types
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Mathematics competence

The Danish KOM-report (2002, Mogens Niss et al.)

Mathematics competence is defined as “the
ability to understand, judge, do, and use
mathematics in a variety of intra- and extra-
mathematical contexts and situations where
mathematics plays or could play a role”.

Definition:
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The eight mathematical competencies

1. Thinking mathematically
2. Reasoning mathematically
3. Posing and solving mathematical problems
4. Modeling mathematically
5. Representing mathematical entities
6. Handling mathematical symbols and formalism
7. Communicating in, with, and about mathematics
8. Making use of aids and tools

The Danish KOM-report (2002, Mogens Niss et al.)

Adopted by The SEFI Mathematics Working Group 2013
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Teaching elements, competencies and evaluation
1. Lectures followed by group exercises

The mathematical topics are built linearly, step by step
Competencies: 2, 3, 5, 6, 8
Evaluation: A written exam at the end of each semester.

2. Seven homework assignments
To unfold, explain and visualize the mathematical concepts and methods
Competencies: 2, 3, 5, 6, 7, 8
Evaluation: Corrected and graded by teaching assistents

3. Seven theme exercises
After a new topic has been introduced, working with a simple model of a real-world
problem.
Competencies: 1, 3, 4, 8
Evaluation: Quizzes

4. A large 4 weeks group project-exercise
Several main topics brought together to investigate an authentic engineering problem.
Competencies: 1, 2, 3, 4, 5, 6, 7, 8
Evaluation: Group report and oral defense
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1. Intro to complex numbers
2. …continues
3. …continues
4. …continues

HW 1 and Theme 1
5. Linear equations
6. Matrix-algebra

HW 2 and Theme 2
7. Vector spaces
8. Linear transformations

HW 3 and Theme 3
9. Function spaces
10. The eigenvalue problem
11. Linear diff. equations
12. Systems of diff. equations
13. HW 4 and Theme 4

Mathematics 1 – week by week

1. Functions of two variables
2. Taylor for several variables
3. Max/Min

HW 5 and Theme 5
4. The Riemann integral
5. Surface integrals
6. Volume integrals

HW 6 and Theme 6
7. Vector fields. Flux
8. Gauss’s Theorem
9. Stokes’s Theorem

HW 7 and Theme 7
10. Big project execise
11. Big project execise
12. Big project execise
13. Big project execise

Spring:Autumn:
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How can we further focus on specific competencies
by fitting e-assessment into the learning process?
Three examples: Weekly test, homework and theme
exercises.
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The weekly test
This idea is not new! Other recent reports:
Gaspar Martins, S. (2017). Weekly online quizzes to a mathematics course for engineering students
Rønning, F. (2017). Influence of computer-aided assessment on ways of working with mathematics
Feudel, F. & Unger, A. (2022). Students’ Strategic Usage of Formative Quizzes in an Undergraduate Course in Abstract Algebra

Typical ideas/motivations:

• To maintain the students' continuous engagement

• To give immediate feed back

• To save time on teaching or correction of homework

• The tasks can be randomized

• The test is semi-mandatory

What we added:

• It is about the week's elementary skills (esp. competence 6)

• The test is held in the last class hour - with one attempt

• Paper and pencil only (the test is monitored by TAs)

• To increase the attendance and stage group work (learning by peers)

• A selection of the tasks will appear in the final written exam
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Weekly schedule 2015-16 Weekly schedule 2016-2023

Lang Day Short Day Long Day Short Day

08:00
Lecture:
Topic 2

08:00 Short
Lecture

09:00 09:00 Group
exercises
without TAs10:00

Lecture:
Topic 1

Group
exercises
with TAs

10:00 Lecture:
Topic of
the week11:00 11:00 Weekly Test

12:00 12:00

13:00
Group
exercises
with TAs

13:00
Group
exercises
with TAs

14:00 14:00

15:00 15:00

Attendance to classes without TAs

238

232

289

297

Möbius Assessment

(Red numbers indicate the number of attendees among the respondents)
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Weekly test:
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My reasons for participating in the Weekly Test

totally agree partly agree partly disagree Totally disagree Don’t know

I would like to earn a bonus point

I get an overview of what I have got
hold of in this week’s topic

Because a selection of the assignments
come again for the exam

I get better at calculating tasks

I get better at understanding the
week's concepts and methods

The tasks are entertaining

The discussion in the group strengthens
my learning

We get different versions, so I have to
understand the solutions myself

90 / 9 (in procent)

88 / 11

97 / 2

85 / 13

83 / 15

39 / 54

77 / 21

73 / 23
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Quotes on the weekly test

Overall, the concept behind the weekly test is actually
really good. Even if you get a lot of help from your peers
present, you actually gain greater insight into the
curriculum. At the same time, it is also good that it
"forces" you to keep up every week. You cannot fail to do
the tasks for Long / Short day, as otherwise you cannot
pass the test.

I like to have part of the group exercises as paper and
pencil, so I have to keep it up to date and understand
some calculations better (...). But I think the weekly test
is a really annoying tool for this purpose. I don't feel like
I'm learning anything in stressed test form. Either I ask
the others who hastily calculate it for me, otherwise, I
memorize a method that I do not understand.
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Typical homework hand-in style before

Challenges:
- Long and confusing papers, difficult to correct and comment
- Bad training in dealing with usual mathematical notation
- Unsatisfactory explanations (Maple output regarded as the answer)

A clip from a paper:
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Typical homework hand-in style now

Solution:
- The first two problems are clean ”Maple-problems”

to be answered in MA
- The third problem is an ”essay”-problem stressing

competencies 2 and 7. Corrected and commented by TAs.
- Timeline: The three problems are published three weeks before

deadline. MA opens two days before deadline with
questions possibly twisted and randomized.

A clip from an essay:
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(2023)
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Home assignments
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How I experience the two MA exercises in HW
totally agree partly agree partly disagree Totally disagree Don’t know

I solve them before MA opens

You get less learning when you just
have to type in an answer

We get different versions, so I have to
understand the solutions myself

The short deadline for loading in
discourages us from sharing  templates

Sharing poses a major problem for
serious work and learning

I learn more from the essay assignment
where I have to explain the method

71 / 29

49 / 49

60 / 39

17 / 75

26 / 68

77 / 17
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Quotes on Homework

I think I learn equally from möbius and essay. It's great that
we both get some tasks with free use of maple so that we can
practice using it. At the same time, it is also nice to practice
explaining the tasks. I therefore think it is a good mix

The fact that we all create and share templates with each
other, I have felt has provided a good opportunity to discuss
and compare different ways of solving the tasks. You get to
train both the maple techniques, but also the understanding of
the tasks and the ways you can solve them on.

The Möbius part spoils the experience of the homework
assignment. It doesn't make sense for a typo to count with,
which it does not do when a human corrects in the same
way. Doing the tasks in advance and they then get changed
is an annoying method of setting things up (…) It feels a lot
like wasted work.
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Theme 4 (2022)
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Theme 4 (2022)
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Theme 4
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Theme 6 (2023)
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Theme 6 (2023)
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Theme 6
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My experience and use of theme exercises
totally agree partly agree partly disagree Totally disagree Don’t know

I solve them before MA opens in the class

The MA questions make me work further
with the academic content of the theme

You get less learning when you just have
to type in an answer

We get different versions, so I have to
understand the solutions myself

Sharing poses a major problem for serious
work and learning

Theme exercises improve my
understanding of mathematics and what
mathematics can be used for

88 / 8

65 / 28

39 / 54

56 / 39

31 / 59

71 / 23
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Quotes on theme exercises

I'm a big fan of theme. For me, it helps me a lot to round
off the different topics we have had on Math 1. Sitting
with 5 other fellow students to solve and discuss the
tasks together works super well.

The theme exercises feel a bit meaningsless, as they only
contribute to understanding, and do not help us directly to
the final goal, which is undoubtedly the exam.

I do not think the result of the theme exercises is a
correct representation of the individual's level in the
subject. Often "cheat sheets" with answers to all tasks
are handed out, and it is often those who 'know
someone' who do it best.
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Theme 4 scheme group A

28

2021 2022
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Conclusions

By e-assassment we can:
1. Change study behavior:

- Increase attandence
- Make the students work continously and harder

2. Stage fruitful group work
3. Support several compentencies (but not all)

Challenges to be studied further:
1.  The stress factor (positive - negative)
2.  The sharing problem (positive – negative)
3.  Motivation (positive – negative)
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Thank you for attention!


