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Overview of the talk contents

@ An introduction to my work environment (and myself)

@ Flipped classroom as post-COVID teaching tool: bring
them back to the classroom....and keep them awake!

@ Flipped classroom in the LLM era: the need for a
device-free space to safeguard human interaction in the
classroom

@ Some ideas and topics for discussion
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Shortly about me

o I am (have been?) an applied mathematician mostly
working on numerical methods for environmental fluid
dynamics, numerical weather prediction and climate
modelling

@ I have taught calculus, statistics and numerical
methods for over 30 years, both in Universities and in
other enviromments, until 10 years ago mostly in
conventional ways....

@ ...but even before experimenting with more active
teaching, I have always used hands-on laboratory as
preferred teaching method

o I have international experience both as scientist (USA,
Germany, Japan) and as teacher (PhD courses in Italy,
Spain and for Palestinian students, ERCOFTAC Lecturer

in Switzerland, ERASMUS MUNDUS professor in Japan)
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Politecnico di Milano

o THE ’POLI’: largest technical university in Italy

@ It yields one third of Italian architects, one fourth
of Italian engineers, the Design school has 407
international students

@ Strong interaction with companies: good and bad sides

@ One of the largest applied Math groups in Italy, with
strong emphasis on scientific computing and more
recently scientific machine learning
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CERM @ Lecco Campus

@ Civil Engineering for Risk Mitigation: special master
degree program active since 2010

@ Beyond classical Civil Engineering: prepare students
for holistic pre-disaster prevention and post-disaster
intervention

@ Over 707 international students from 4 continents:
both inspiring and challenging

@ Degree program presently being redesigned to include
more data science contents, but will maintain the same
goals and outline

@ Games are a hard sell: some students make a major
investment in a degree that sometimes literally saves
their lives. They react suspiciously to any activities
not strongly perceived as serious steps towards the

degree achievement
POLITECNICO MILANO 1863



CERM @ Lecco Campus

POLITECNICO MILANO 1863



What I teach

POLITECNICO MILANO 1863



What I teach

@ Numerical methods: from the most basic concepts to
finite difference methods for PDEs

POLITECNICO MILANO 1863



What I teach

@ Numerical methods: from the most basic concepts to
finite difference methods for PDEs

@ More generally, the attitude of applied mathematics:
size up problems, choose methods and assess the results

POLITECNICO MILANO 1863



What I teach

@ Numerical methods: from the most basic concepts to
finite difference methods for PDEs

@ More generally, the attitude of applied mathematics:
size up problems, choose methods and assess the results

@ Until two years ago, teaching some coding skills
(MATLAB, Python) was one of the key goals...

POLITECNICO MILANO 1863



What I teach

@ Numerical methods: from the most basic concepts to
finite difference methods for PDEs

@ More generally, the attitude of applied mathematics:
size up problems, choose methods and assess the results

@ Until two years ago, teaching some coding skills
(MATLAB, Python) was one of the key goals...

@ ...but LLMs have dramatically changed the picture!

POLITECNICO MILANO 1863



What I teach

@ Numerical methods: from the most basic concepts to
finite difference methods for PDEs

@ More generally, the attitude of applied mathematics:
size up problems, choose methods and assess the results

@ Until two years ago, teaching some coding skills
(MATLAB, Python) was one of the key goals...

@ ...but LLMs have dramatically changed the picture!

@ Hard theoretical content presented in a simple and
complete way, but course structured as computer lab
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Flipped classroom and interactive teaching

@ First introduction to new topics presented in videos to
be watched before the classroom meets, first attempt at
understanding and study is done by students alone,
followed by discussion and interactive work in the
classroom to identify and explain problems

@ Not a new idea: multiple studies since about 2000

document effectiveness and positive impacts

@ For METID (and me): post-COVID rebirth strategy, tool
to foster and achieve stronger interaction with teacher
and among students

@ It helps to abandon the medieval lecture style that
still dominates many universities and alas also the
minds of some students!
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@ In generic course assessments in a.a.2022-23 to
2024-25, approval rate between 75/, and 877

@ Specific impact assessment carried out by METID
(independently from the teacher) in a.a. 2025-26:
anonymous questionnaires at the beginning and end of
the course (unfortunately in a course with less
students than in previous years)

@ Generally well liked: above 507 considered that
itimproved their learning experience, after FC course
+20% considered that it helped understanding complex
theoretical concepts

@ It works to create a shared classroom experience:
after FC course, 80% thinks it is important or very
important to build new connections with classmates
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@ Standard use of teaching material and multiple choice
questions in digital format, to stimulate discussion at
the start of each flipped lecture

o OK until 2024...but then something strange happened!

@ Even in an environment specifically set up to foster
inter-personal exchange and communication, students
rushed to use chatbots for the retrieval activities

@ Classroom was quickly atomized and inter-personal
communication reduced to a bare minimum

o After one month, digital material and all devices were
excluded from the interactive discussion section
(printouts, typed multiple choice questions):
inter-personal communication restored at previous
levels
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Conclusions

@ FC helps to achieve interacting classroom environments
and to study complex theoretical topics

@ Some STEM disciplines must be studied using all
possible digital tools: human interaction in the
classroom is especially at risk

@ Clear and full separation of device-based and
device-free activities seems to help

@ Evaluation problem is still essentially unsolved
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Open issues and discussion

@ How to balance the development of conventional coding
skills and vibe coding?

@ How can the value of human interaction in the classroom
be maintained in a context where using digital tools is
mandatory?

@ How can informal activities and games be given value in
a (costly) higher education framework?

@ Can we do game-based evaluation?
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