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1. Teaching Philosophy

I started teaching math when I was eleven years old. Ever since then I enjoy te-
aching math. I deeply believe that the only way to learn math is by doing math.
Therefore I always plan my exercise lessons such that the students can present their
work and explain it to the other students.

I am always very interested in the ways that other people teach math and talk
very much about the topic. I want to develop my teaching skills by learning from
other people and extract the best from their techniques.

In advanced lectures I like to treat recent topics in research to show the students
the up-to-dateness of math.

2. Short Teaching Biography

• 2009, Mainz: I began university teaching in my fourth semester (exercises in
Math for computer scientists I)

• 2009 - 2012, Mainz, Zürich: I continued teaching exercise lessons every se-
mester until I started with the PhD

• 2012 - 2018, Frankfurt, Darmstadt, Basel: during the PhD I mainly gave
seminars (where the students have to work out a topic and present their
work), co-supervised some Bachelor’s theses and later on again held exercise
lessions

• 2017, Basel: when I held the exercise lessons for Lineare Algebra II in Basel,
I produced nine YouTube videos on the topic of eigenvectors and Jordan
Normal Form

• 2018, Copenhagen: directly after my PhD I gave a lecture for Master and
PhD students

• 2009 - today: experience in all levels from bachelor to PhD students

3. Teaching Practice

In 2017 I gave the exercise lessons for Lineare Algebra II in Basel and produced ni-
ne (publicly available) videos for the students to revise the theory of eigenvectors and
Jordan Normal Form (see my YouTube channel: www.youtube.com/c/LindaFrey).
I also produced (publicly available) a web-browser based program to produce nice
exercises for computing Jordan Normal Forms (see www.lorifan.de and the screenshot
in the appendix). The students gave me the feedback that both helped them very
much when preparing for the exams. In the same year I also gave the students the
possibility to contact me via WhatsApp and voice messages to ask questions that
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are not easily put into an e-mail. When one students asked something about the
representing matrix for a bilinear form, it was very helpful to answer that question
via drawn pictures and voice messages. That way the student and I did not have to
meet in real life (which would have wasted some travel time).

When I produced the videos, the director advised me to make the videos at most
ten minutes long since the attention span of most people is exceeded by longer vi-
deos. The same basically holds for lectures. I want to have more breaks or switches
between active and passive parts in my lectures to keep my students’ attention.

In the exercise lessons of Elliptische Kurven II, I had a student who could not
attend the exercise lessons because her child was not in day care at that time of day.
I did the exercise lessons with her exclusively, via Skype.

As a student I was always very happy when the lecturer published their lecture
notes. There are different learning types. Most people learn best by experiencing or
explaining to others. In a lecture where someone stands in front and explains the
topic neither is an option. Some people have to decide whether they want to write
down what is on the blackboard or listen to the explanations. By providing suffi-
cient lecture notes I give the students the choice. For my lecture Topics in Number
Theory I provided the students with the lectures notes and I plan to do this for all
my lectures. As a Bachelor student I teXed the lecture notes for Functional Analysis
in one semester (as a paid task given by the lecturer).

One of my tools is a question hour or question day shortly before the exam, held
by a teaching assistant. In that session the teaching assistant can recapitulate the
most important topics and the students get the chance to ask questions. Since most
students advance a lot between the last lecture and the exam, this question session
should not be too early. Also, since some students fear asking the professor seemin-
gly stupid questions, the question session should be held by an assistant.

Mathematics is a field that has to be understood, not learned by hard. I am a
big fan of giving the students the possibility to take a hand written piece of pa-
per to the lecture. This gives them the chance to not need to learn everything by
hard, but to get an overview of what is important and how everything links together.

For the students it is very important to know the criteria of the grading of the
exams. For both oral and written exams I want to tell them in advance very trans-
parently what is necessary in order to pass and how the grading scale is made. A
good tool for that will be mock exams (written and oral) to give the students a
chance of knowing what is expected.

4. Teaching Competence Development

In 2013 I have started the Hochschulzertifikat Lehre at TU Darmstadt. Unfortuna-
tely, when my PhD advisor and I moved to Basel, I could not continue the program. I
am convinced that academic teaching should be viewed as an evidence-based science
and am eager to learn more about psychological foundations of teaching and various
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teaching techniques in the future.

The exercise lessons in Basel used to be totally teacher-centered which I did not
like. I introduced student-centered teaching in my exercise lessons and convinced
some other assistants that this way of teaching is better for the students. The for-
mer way was that the teacher presents the results/solutions of the exercise sheet. I
changed it like this: In the beginning of the exercise lesson I would write a table on
the blackboard with the numbers of the exercises and next to those the names of the
students who solved them well. For every exercise one of those students voluntarily
came to the blackboard and showed their own solution to the others. I convinced
the professor (who is a real fan of teacher-centered exercise lessons) that they can
get extra credit (just like they get for solving the exercise sheets and handing them
in) for showing their solutions to the others. But I am sure that this method is also
possible without any extra credits given as an incentive. This way of having the
exercise lessons stimulates peer-to-peer communication which can make the passive
learning of lectures more effective. This also allows students to learn from the exer-
cise sheets even if they copied solutions from other students.

In addition to the evaluations that are usually realized by the university, I usually
let the students evaluate me with my own questions. Often the university’s questions
are no help for me - I don’t need to know whether a first year student thinks I have
enough knowledge in Lineare Algebra I. I need to know whether the students hesitate
to ask questions or if they liked my way of explaining the topics. I use the evaluation
to continuously improve my teaching.

5. Teaching Perspectives

One of my main goals in teaching has always been pushing e-learning techniques.
Even before the pandemic I have been convinced that we need to take advantage
of e-learning techniques in addition to presence learning techniques. I am convinced
that a good e-learning offer will never subsitute teaching staff but it will definitely
improve the students’ learning experience.

6. Appendix A: Teaching experience in a table

10/2018 onwards
University of Copenhagen
Denmark

Topics in Number Theory (4+2 lecture; approx. 8 master
and PhD students, contact Fabien Pazuki for details)

09/2015 to 06/2018
Universität Basel
Switzerland

Elliptische Kurven II (exercise lessons and sometimes
substitution of the lecturer; approx. 5 master students)
Schülerseminar (twice; approx. 10 high school students)
Lineare Algebra II (exercise lessons; approx. 20 bachelor
students)

04/2013 to 07/2014
TU Darmstadt
Germany

Seminar Kategorientheorie (approx. 10 bachelor and
master students)
Co-supervised Bachelor theses
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10/2012 to 02/2013
Goethe Universität Frank-
furt
Germany

Seminar Höhentheorie (approx. 10 bachelor students)

09/2011 to 06/2012
ETH Zürich
Switzerland

Linear Algebra I (exercise lessons; approx. 20 bachelor
students)
Grundlagen der Mathematik II (exercise lessons; approx.
20 bachelor students)

10/2009 to 08/2011
Universität Mainz
Germany

Mathematik für Informatiker I (exercise lessons; approx.
20 bachelor students)
Lineare Algebra I (twice) (exercise lessons; approx. 20
bachelor students)
Lineare Algebra II (exercise lessons; approx. 20 bachelor
students)
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7. Appendix B: Jordan Normal Form Exercise Generator
(screenshot)

8. Appendix C: YouTube Channel
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9. Appendix D: Evaluation Elliptische Kurven II (exercise lesson)



Teaching Portfolio XV Linda Frey



Teaching Portfolio XVI Linda Frey


