§
&
&

% =
ol
iy

POLITECNICO
MILANO 1863

The Teaching and Learning Innovation.Program
of Palitecnico di Milano

Lamberto Duo
Rector’s Delegate for
Education and Counselling

Como, 11th of September 2019






The World is changing.

We need to change our approaches to support the

development of new skills to succeed In the face of
new and unknown challenges.



Spaces, techonologies and methods for teaching and learning
innovation

METID re-elaboration, source: Radcliffe, 2009, p.13

NEW PEDAGOGICAL
APPROACHES W PEDAGOGICAL

TO SUPPORT R APPROACHES MAH
TEACHERS T ‘

(ALSO

EXTRACURRICULAR)

STUDENT

TECHNOLOGIES
AS INNOVATION
CATALYSTS

FOR NEW LEARNING
STRATEGIES




M E I I D Design and testing of methods and tools to
support teaching and learning innovation and

Innovative Methods and faculty development within the strategic

: . framework of Politecnico di Milano
Technologies for Teaching
and Learning

MOOCs - Massive Open National and international

Teaching and Learning Innovatiol. Online Courses projects
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1 three-year program
(2017-2019) with 3 MLN €
to support teaching and
learning innovation
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Teaching and learning innovation
within the curricula



ACTION T: ay 2018/2019

ACTION 1: ay 2019/2020

377 courses with learing 081 courses with [earming
innovation (10.4% Poli courses) innovation (18.2% Poli courses)
868 CFU of learning innovation 1447 CrU of learning innovation
(3.7% Poli courses) (6.1% Poli courses)
159 courses BLENDED/FLIPPED 330 courses
34 courses MOOCS A7 courses
1 courses COTUTELA 118 courses
N4 courses SUFT SKILLS 169 courses

N.B. more than one innovative tipology for course




Manifesto
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Course Page

Course Details

Context
Academic Year
School
MName
Track

Programme Year

Course Details
ID Code
Course Title
Course Type
Credits {CFU / ECTS)

Semester

2015/2020

School of Industrial and Information Engineering

{Bachelor of Science degree){ord. 270) - MI (347) Chemical Engineering
M1L - Ingegneria Chimica

1

054264

GEMERAL CHEMISTRY
Mono-Disciplinary Course
10.0

First Semester

General chemistry invalving structure of atoms and atomic nuclel - neclecgenesis and nuclear energy - bonding theory - valence bond, molecular orbital treatment of diatomic and polyatomic molecules -
trends in the periodic table. Chemical reactions: acid-base, ox-red and ligand transfer - mass and energy balances (stoichiometry). Ideal gas laws, thermochemistry and thermodynamics - chemical
kinetics. Atomic structure and trends - covalent bonding and molecular structure. Molecular and ionic equilibria. Intermolecular and ionic bonding, d-block and coordination chemistry. Heterogeneous
equilibria and phase diagrams - Colligative properties. conductance, EMF and surface chemistry. Solid state chemistry - packing of metal atoms and ions in solids, typical X, AX2 and selected crystal
structures - lattice defects. Laboratory work - experiments involving gualitative analysis, introductory titrimetric analysis, gravimetric analysis, spectrophotometric analysis, measurement of rates of
inorganic reactions, experiments in purification and separation technigues, chemical and ionic equilibria and buffer systems and pH, electrochemistry.

Course Description

Educational
Scientific-Disciplinary Sector (55D) activities
A CHIM/D7

SSD Code 55D Description CFU

PRINCIPLES OF CHEMISTRY FOR APPLIED TECHMOLOGIES 10.0

The course includes 1.0 credits in Innovative Teaching as follows:

Innovative teaching

s Blended Learning & Flipped Classroom

& Details (5 Class schedule planning

Alphabetical group

Professor Language Course details
From (included) To (excluded)
& DB Sebastiano Roberto ) L
DB MI Resnati Giuseppe ) LLJ
MI 7777 Galimberti Maurizio Stefano 0 L
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Teaching and Learning innovation
extra-curricula

Developing passions
of our students

valuing those of our
teachers




Opportunities to enhance "~ X' 5700 Een(;ﬂg?tgnt )

passions and attitudes

of the students, attendances
transversally and outside activated , - 3,900 confirmed
of curricular activities COUrSes

~ 4 . validated
_ activities
Traceable courses in students

| wehsite visualisation
;:;egeer(D'plomasupplemeno 72-000 visualisations 92-000 acilij\?iti%%tos

RN EIEEE Il (60,000 ita-12,000 en)




Badges
In addition to the «Diploma Supplement» certification

Sherable Certification of the accomplishment of a «Passion In
Action» course

BADGE . .i! ] i
issuers = [[]] % 11

new
learning

jobs \%5’ BADGES - W a e
ON) unlock
[8) opportunities LEARMER = |
Ak
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Faculty development Innovation
innovation (METID-ARUO)



Faculty development first ideas: (re-) production of knowledge

, | . . . |
Let’s talk i Ad hoc advice for integrating |
| LEARNING into courses |
to design a
) course
Y :
g active
w 4
S : classroom
o 4 ! 4
c | i .
— to plan \ ! i contents for teaching
Y . . \ i I . . ..
o public speaking \ 1 I and learning activities
\ i I
c 1 I ! S
2 & I ! ’
g | =
3 to organise contents : ! P
o for scientific Let’s re-invent practical approaches to
a- communication design teaching and learning innovation

Re-production of knowledge

: POLITECNICO MILANO 1863
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Faculty development strategy

WORKSHOP for FACULTY

Training paths for POLIMI teaching staff
Number of teachers trained (2018/2019).
290 (20%) - (strategic plan target for 2019: 30%)

m Practical approaches to teaching and learning design
B Communication technigues

B Public speaking

B Teaching and learning effectiveness in multicultural classrooms
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Faculty development Strategy

10 seminars with international guests (~200 participants)

m Hokkaido University

m Universitat de Barcelona

B \Western Switzerland University of Applied Sciences
B Manchester Metropolitan University

B Stanford University

m MIT

m Université catholique de Louvain

B Creative Commons

M Class Central

m University of Twente

%j‘ POLITECNICO MILANO 1863



Faculty development Strategy

POLITECNICO

MILANO 1B63

Bee P Progetto Innovazione Didattica

Risorse a supporto del Progetto Innovazione Didattica

- Progetto Innovazione Didattica © Home Privete personal arez

Content HUB = I
Online platform -

o
&2
@) ERRATA CORRIGE - SEMINARIO H‘ I I] prtlsdaculiy Eolin

to gather ES;OVED]Z?GIUGNOENONJL

AL ESSANDRA TOMASING 20,/06/19

HOME Calendario Materiali Workshop e Incontri MOOCs4Teachers Seminari Bibliografia EDUTONIC

o) MOOCs4Teachers
SHOW .._E“:; MOOC dedicati alla formazione docenti

all the materials —— :

o4l 27/6 - Come gli spazi possono Semlna"
valorizzare nuove strategie di Con esperti internazionali
apprendimento?
ALESSANDRA TOMASIN 19/06/19

° e o SHOW EduTonic
b e e 0 I I m I I t N PROGETTO INNOVAZI ONE DIDATTICA il blog dell'innovazione @polimi
® ° cl>

PO
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Faculty development Strategy

MOOCS FOR

;%%Esl Essupporting teacher training

m Progettare I'lnnovazione Didattica (IT)

m To Flip or not to Flip

m Open Educational Resources

B Engaging Students in Active Learning

B New Assessment Strategies

B Action Learning for Inclusion

B Universities Strategies for the Digital Age

(&%) POLITECNICO MILANO 1863
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Action 1 — Best practices

Methodological approach: transferability
m High-impact MOOC initiatives

m Blended learning/flipped classroom:
Active Classroom

m Subjects taught jointly with companies or
organizations: integration of external competencies

m Soft Skills: integration between technology and humanities
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123,000

“Polimi OPEN KNOWLEDGE Sur]: - Enroliments

MOOCs to BRIDGE THE GAPS

R ) -—

g e

: § "n_ A - U
i : e weazailt A
Stay tuned also with BOOK (UniBO Open Knowledge platform) for a growing offer of MOOC contents! M O O c p I a t I O r m
(]
MOOCs For Master of science MOOCs For Bachelor of science . MOC rchers I n I | a y

m,,. .

e

Business & Management Social Sciences Math Health & Safety ° e o
NPR101 CASESTUDY101 LABMAT101 PRR101 WWW po k pOI I m I It

[} [ °
Embracing the Next Case Study Methodology Laboratorio di Matematica Personal Risk Reduction In

Production Revolution for a per Architettura Insecure Contexts




High-level online courses accessible to all...

POK in numbers VIDEO FORMAT

48 MOQOCs

2,000 videos

77,000 total users
123,000 enrollments
34,700 YouTube
subscriptions

- ...but also Curricular Courses for our students

POLITECNICO MILANO 1863


http://www.youtube.com/watch?v=3tqwmX5wqp8&feature=youtu.be
https://www.youtube.com/watch?v=r5V2cGXjn44
https://www.youtube.com/watch?v=riF9xTzLBVY&list=PLmKUwJ0KJQnWFHVHG6tkU5M_WmG0WN4_K&index=6
https://www.youtube.com/watch?v=h_W1IImpZ8c
https://www.youtube.com/watch?v=89zBQe3d4dc&list=PLmKUwJ0KJQnW4RBdTXxVy1nY_r2AOBXmp&index=3
https://www.youtube.com/watch?v=282D-YkMxyI
https://youtu.be/UbT9fuoFCnw
https://www.youtube.com/watch?v=dqT52grw-L0&index=4&list=PLmKUwJ0KJQnX6PdQdxhjV25x2yU-lHpNM
https://www.youtube.com/watch?v=BhbMhFWb6OQ&list=PLmKUwJ0KJQnXe506v3UISwYpZTobcdk9E&index=1
https://www.pok.polimi.it/role_plays/una_ricerca_in_gruppo/story.html
https://www.pok.polimi.it/role_plays/una_ricerca_in_gruppo/story.html
https://www.youtube.com/watch?v=8YS7SDnOvr8&list=PLmKUwJ0KJQnW4RBdTXxVy1nY_r2AOBXmp&index=1

HIGH IMPACT MOOCS INITIATIVES
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5 MOOCS SERIES: S -
. Equazioni differenziall . .
Introducing to Management .. " . . Introducing Metadesign
Pon lineari del secondo ordine
Engineering
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BLENDED/FLIPPED CLASSROOM: ACTIVE CLA}SSRUUM

aaaaa
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_____

Introducing -« Rlver . diConservazione
to Nanoscience = Hydraulcs ~ dell'Edilizia Storica

- “\
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Multidisciplinary Economics = Strategie
Design Process and Computation per le Sfide Ambientali




CO-TUTELA: INTEGRATION OF EXTERNAL EXPERTISE

: S | | L
PepsiCo Design & Innovation Workshop Project Work

‘%{\\\\




Soft skills: integration between technologies and humanities
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Ethic courses for engineers INET A s s

m Ethics for technology
m Computer ethics
B Ethics for transportation

LL77) POLITECNICO MILANO 1863
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Next steps



Educafé-METID: new space for Teaching and Learning

I%QM@[@QCWMQ and learning experiences for big, medium and small size
classrooms




Innovative teaching and learning spaces (classrooms)

Space renovation (budget: 900,000 €):
m 2 flexible university classrooms (Campus Leonardo + Campus Bovisa)
m 2 School classrooms/laboratories (Architecture L. + Design B.)

m 2 School of Engineering classrooms/laboratories (Virtual and
Augmented Reality — Leonardo + Bovisa)




Taditional Lecture Collaborative Activities
Active Learning
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EDUTONIC

-
X

R @ ~,
m T Il blog di innovazione
.l!‘ f "N \

'Trainingtoall
researchers with a fixed-term EDUTONICNewslatter
contract A+B (2019-20) UTONIC+Newslette

MOOC Applications to support the Learning
“Progettare |'Innovazione Didattica” Innovation - campus licences
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Let’s dig deeper ...



METID — Structure and Staff

m Internal staff: 18

m External experts: 8

vy

:.‘!’_“!’— *~©/ 11—
Ll ﬂ

- -
Project Manager Visual Designer Content Manager
0 cl b
2 - [ [~
ANAA ' ‘ .
Community Manager IT Experts Administrative Staff
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METID - Projects

m National

M International
S\ | MI

Open Knowledge

W b

2] MOOCS FOR
TEACHERS

V4 )



FACULTY DEVELOPMENT ECOSYSTEM

DESIGNING
LEARNING
INNOVATION

HELP DESK

DESIGNING
LEARNING
INNOVATION

UTONIC STRUCTURED
NEWSLETTER INTERNATIONAL
AND BLOG



BeeP

Portal for students’ and
teachers’ online activities

, ]
.. 50,000 students
. beer . e AT - AT S—

o B 13 000 courses
'ov (& .
]
O i oW BSOS
o e b A Since 2011: 45,000,000

— a.y. 2018/2019: 8,000,000

gr( o— m Daily accesses:

15,000-20,000 (max 48,000)

POLITECNICO DI MILANO

Are you a professor and this is Are you a professor and have student? BeeP Channel

i i i ?
your first time in BeeP? y el alre pfdytht 20:1d12 se Wiateh fhrevides i pp ottseriicesie Ip tutorials, . .
e v he | et rd e rs Simultaneous accesses
BeeP I dd ctic: \ activities. gud you th ghth B eP "

Watch the video (IT) and find out world

what will change. more information _- ;s
more information more information more in formation - m aX



https://beep.metid.polimi.it/

Key steps to design and implement a MOOC

Monitoring [l
and feedback

Identify the educational weaknesses of
target students

Debug, _‘? B Formulate learning objectives

dissemination
and launch

I Choose the methodological approach
Planning and (pedagogical framework)

implementation

 Summary

Il Teaching and learning activity plan

Bl Assessment strategy
BY SA

POLITECNICO MILANO 1863




UniBOOK — Alma Mater Bologna

ALMA MATER STUDIC

WBEMESK  mor  ressrRow

niBO OPEN KNOWLEDGE

Innovation & Digital Learning

Stay tuned also with POK (Polimi Open Knowledge platform) for a growing offer of MOOC contents!

Soft Skills Modemn Languages

Soft Skills Soft Skills Modern Languages Soft Skills
GestCamb101 GestConfi101 ITAT ManChan101
Gestire il cambiamento Gestire il conflitto Benvenuti in Italia! Orientarsi Managing Changes

con litaliano part 1




Coursera

coursera m Q_ politecnico di milano For Enterprise e Daniela ~

Primary Languages

Courses & Specializations
O ltalian 3

O English 2 Archaeoastronomy

(@]l - Politecnico di Milano

Subtitle Languages

[ Spanish 1
FPGA computing systems: Background knowledge and
introductory materials

(@]l - Politecnico di Milano

All Topics

) Physical Science and
Engineering 3
[ Arts and Humanities 1

[0 Computer Science 1

Introduzione alla Storia dell’'Architettura
Contemporanea

[@ellg{=l - Politecnico di Milano

Introduzione alla fisica sperimentale:
elettromagnetismo, ottica, fisica moderna

(@il - Politecnico di Milano

: POLITECNICO MILANO 1863




Online Degree in Computer Engineering - www.aureaonline.polimi.it

180 students
(AY 2017-2018)
230 graduates

ONLINE
DEGREE

IN COMPUTER
ENGINEERING

é@?\ POLITECNICO

‘e¥h DI MILANO
= e

METID
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http://www.laureaonline.polimi.it/

FUNDAMENTALS
AND MANAGEMENT | e cropree

Polimi + MIT

NOMICS

MUUC SERIES _ Introductlon to Management Engmeermg

FUNDAMENTALS || FUNDAMENTALS
OF ORGANIZATION || OF OPERATIONS

ACCOUNTING OpenCourseWare
MOOCS FOR THE ALIGNMENT OF ENTRY SKILLS MOOC
. " SUPPORTING
Requirement to pass specific MOOCs A 5,000 students enrolled THE FLIPPED
for students from other degrees (from May 2018 CLASSROOM
or from other universities to May 2019)

Certificate check of the assigned MOOCS

to he able to access some courses’ exams

>

| > | +220videos (23 h) B
— ] 1800 certificates




| COURSESTRUCTURE |

week1 | week? week1 | week?2 week1 | week?2 week1 | week?
week3d | week4 week3 | week4 week3d | week4 weekd | week4
FLIPPED CLASSRUUM
ATHOME IN CLASS IN CLASS @
week1- 2 11 week 3 week 4 A
STUDENTS: TEACHER: STUDENTS: /4 exam
mm Study the materials m Gets hack to the topics | | ™ 30" written exam
mm Do the quizzes and answers the question| | wmm 2h competition in teams




THEQORETICAL LESSONS S
Renato Mazzoncin B

PROJECT WORK TRANSDISCIPLINARY

GROUPS OF 3 mechanical eng. +management eng.

A

PROJECTS TUTORS

v

13 COMPANIES

FINAL PRESENTATIONS

+glectrical eng.

0
2 researchers g o

= #

Confrontation with technicians

Company tours

STRUTTURA DEL CORSO

THEMATIC DEEPENINGS

WEEKI'CUmpanymaﬁagerl [%

THEIVITIC DEEENINGS
WEEK Z:Cumpany mar;agerz %

THEMATIC DEEPENINGS

WEEK 3' Company maﬁagerS g%’;

THEMATIC DEEPENINGS

WEEKlI.Companymar;agertl ,f%




Raising Awareness of OER

POLITECNICO MILANG 1863

PL‘"}” IrL ABOUT  REGISTER NOW
bl

S T—

Using Open Educational Resources in Teaching

ENROLL NOW

Yt L L i

¢ Course Number OER101
2  Classes Start Mar 22, 2019
EXCELLENCE
20 .
e S 2 Classes End Sep 01, 2019
CER101 - Uaing Open Educalional Resources in Teaching # Estimated Effort 1-2 houriweek
POLITECNICO DI MILANG - METID ;
& language English
Open Educational Resources are the result of a different approach to MO For T

education: the focus is on sharing, improving and reusing educaticnal
materials created by people (not only super-experts) who are willing to
let knowledge spread and be used by anyone.



OER and Creative Commons Licenses

UNESCO

“OER are teaching,
learning and research
materials in any medium,
digital or otherwise, that
reside in the public
domain or have been
released under an open
license that permits no-
cost access, use,
adaptation and
redistribution by others
with no or limited
restrictions."

Maximum

Minimum

PUBLIC

DOMAIN

MO,

OER



http://www.unesco.org/new/en/communication-and-information/events/calendar-of-events/events-websites/world-open-educational-resources-congress/

Where to find Open Educational Resources?

* Section for
educatorsand
teaching and
learning
approaches

(from 1997)

*with a tool to
create and share
resources and web

pages

Creative
OCW @MIT OCW @TUDelft Merlot Commons
Search tool
The most known || The richest Inter-institutional | | Creative Commons
OER repository European Repository by search engine
promoted by MIT | | repository, by TU California State (always in
(from 2001) Delft (from 2008) University Center evolution)

POLITECNICO MILANO 1863



https://ocw.mit.edu/index.htm
https://ocw.tudelft.nl/
https://www.merlot.org/merlot/index.htm
https://search.creativecommons.org/
https://search.creativecommons.org/

Where to find OER? Textbooks, simulations, STEM content...

BC Campus
OpenEd

OpensStax

PhET

UCI Open

Promoted by the
Canadian Ministry of
Education (British
Columbia-Canada) to
share Open textbook
on several topics,
with peer review
service.

Promoted by Rice
University, with the
mission to support
global open access

University of Colorado
repository of
interactive simulation
(scientific and math
topics),

University of
California, Irvine,
Open CourseWare,
started with
OpenChem
(chemistry) and now
expanding towards
new topics

POLITECNICO MILANO 1863



https://open.bccampus.ca/
https://openstax.org/
https://phet.colorado.edu/
https://phet.colorado.edu/
http://ocw.uci.edu/collections/open_chemistry.html

BB Subscribe to the OCW Newsletter f , L @}

MITOPENCOURSEWARE

MASSACHUSETTS INSTITUTE OF TECHNOLOGY Help | Contact Us
# FINDCOURSES~  ForEducatorsv  Give Now~ About v Search Q | Adencd

Unlocking Know
Empowering I\

Free lecture notes, exam
No registration required.

e e N e R B e Rl S

e

Photo credit; usr.c on Flickr,

" VR T e D i ot RS v
>s-Learn.more | - _
" .Y w B by o v . i i I l-
80 b ElR T - R . g8e0ea
. -; 1 o
To provide such cutting-edge information Sigit
freelyistrulyah | ity. It =
S u p p ort O CW de:eyrr‘.lrz n :p:o rz;c;“ean generosity. .E: =) E]{:jl::;]a;;; - College/University GIVENOW )



https://ocw.mit.edu/index.htm

Search This Site...

Find an Open Textbook >

About » Festival of Learning 2018 Pressbooks Support » Resources » Calls for Proposals » Projects » BC Openkd Librarians Student Advocates

BCcampus : QOpenEd

Contact/Help »

STUDENTS | FACULTY FACULTY FACULTY

Find Adopt Adapt
a Textbook | Find a Textbook a Textbook

Search our collection of open textbooks for a peer- Let us know if you have adopted an open textbook. Take advantage of the open textbook Creative
reviewed book in your discipline. Hundreds of B.C. Or, if you are looking for resources on how to adopt a Commons license and customize an open textbook
Faculty are learning how to customize open textbook, we have some resources to help. to fit your specific needs. See Support for Adapting
textbooks that also save their students money. See an Open Textbook for a list of resources to help you
the Resources and Contact dropdown links above for modify an existing open textbook.

holn

: POLITECNICO MILANO 1863



https://open.bccampus.ca/

o
()OE GLOBAL

N=""CONFERENCE 2019
MILAN ITALY

OPEN EDUCATION
FOR AN OPEN FUTURE

Open Education Global Conference
26-28 November 2019

\

LL77) POLITECNICO MILANO 1863
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