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Philosophy

Cross-Discipline Expertise

Deep Discipline
Expertise

T-Shaped Skills

e
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12 EC, Q1 + Q2, all programmes
[ ~500 students! ]

Landing zone
Engineering fundamentals

Skills / Competences
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Challenges in design

* too many wishes, too many topics (16 courses = 1 module) :
« team formed (not organic)
« COVID, teams meetings

* resistance

* how to teach to so many students with
SO0 many backgrounds and interests
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Diversity of Topics

Q2
Q1 1. Finite Volume Method
1. Modelling Concepts 2. Finite Element MathA¢
2. Propagation of Uncertainty 3. Signal P~ < s¢ir g

3. Observation theory

4. Numerical Modelling

5. Continuous Dis*rb ncns
6. Risk ar 1 <Zhanuity Intro

I .n e Series Analysis
. Uptimization
. Machine Learning
. Extreme Value Analysis
. Risk and Reliability, Part 2

0 N O O
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Diversity of Students

What is your experience with Python programming?

15% 42 &

17% 47 &

58% 163 &

10% 27 &

Typical feedback:

As an international student | have little programming experience and found it difficult to
ff contribute to my group. Sometimes my group members taught me things, but | could tell that |
TU Delft was a burden on them. | want to learn to use Python, but there isn’t enough time.



Weekly Schedule — Week 1
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Project
Workshops Workshops e
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Multiple Multiple

Multiple rooms
rooms rooms

In-Class
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Multiple
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https://brightspace.tudelft.nl/d2l/le/content/520100/Home

The good and the less good — Year 1

Good
 Structured BS page

Relevant topics
Engineering / applications

Projects useful and fun

Team motivation, adaptation to
feedback

o]
TU Delft

Less good

« Material not suited (for BS)
No time to standardize BS

Way too many (sub)topics
Programming not tailored

Projects too stressful

Team organization / preparation
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Year 2
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.earning Objectives — simplified 17 > 6
After successfully completing the MUDE module a student is able to ...

1. Apply a diverse set of models and analysis techniques to solve engineering
problems through a combination of mathematical formulation and implementation in
computer code.

2. Process and analyze data from different sources and formats to gain insight on the
underlying systems and incorporate in modeling approaches.

3. Mathematically formulate, solve and discuss estimation, risk, reliability and
optimization problems for systems to support decision making.

4. Analyze and reflect on the methodology, performance, and results of modeling
approaches and analysis techniques, accounting for uncertainty.

5. Implement and carry out analysis using Python programming language following
specific coding standards and best practices while facilitating collaboration.

6. Communicate and interpret results of analyses with appropriate documentation,
metrics and visualization technigues.

ftas: //studieqids.tudelft.nl/al01 displayCourse.do?course 1d=65595



https://studiegids.tudelft.nl/a101_displayCourse.do?course_id=65595

Do stuff...
...using data.
Set up model...
...and reflect...
...with Python,
...Share results.



https://studiegids.tudelft.nl/a101_displayCourse.do?course_id=65595

Python, Programming in Education...
...A Reflection from Civil Engineering and Geosciences

When did you acquire your programming/computer skills?
- Probably not in your “Intro to Programming” BSc course!!! \

[ We expect our students to learn everything here! ]

Programming problems:

» Students expected to do a lot
« Teachers unsatisfied with capabilities
» Rarely taught/used after BSc course

* We don'’t teach students how to share
« A growing problem?

[ Digital generation # ability to use a computer ]

o]
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Diversity of Students

Our experience:
« Our BSc course prepares students to use numpy, matplotlib, etc

« Our BSc course does not teach students:
« How to use a computer
To be comfortable with non-numpy data structures (e.g., dictionaries!)
How to communicate, collaborate or share effectively
The importance of reading code and writing readable code

* There are exceptions (CS minor — we hire them as TA's ©)
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[ These I1ssues should be addressed at the curriculum level ]

'i" Delft [ We start by addressing them in MUDE ]




Focus of Year 2, Programming and Digital Skills

What?

» Cover topics that aren’t in BSc course
« Keep topics small and simple

« Use the topics immediately

» Use platforms commonly used in industry to build digital skills
(not compatible with Brightspace)

How?

» Consistent formatting of assignments

* Online textbook

« Custom website

« Assignments, files, feedback via GitLab

o]
TU Delft



Weekly Schedule

8:45

Lecture

Project

: arads Sessions
TV hing puild oW
lpvery? Itipl
Open In-Class Multiple rooms
Question Workshops
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Our Website

MUB=

wodule information
Calendar

Weekly schedule
Announcements
Assignments
projects

Exams

Software

Golden Rules

FAQL

Staff

Qverview

27
TUDelft

Q) gearch MUDE Brightspace

mude.citg.tudelft.nl

Answers Files Texthook

MUDEIsa module at the Civil Engineering and Geosciences faculty of Delft University of Technology:

CEGM1000 Modelling. Uncertainty. and Data Analysis for Engineers, taken by all first year students in the

MSc degree programs App\'\ed Earth Sciences (AES). En\f‘\ronmenta\ Engineering (EB) and Civil

Engineering (CE).

This Week

This page shows the most recent announcement and calendar. Links to Brightspace and the course

textbooks are gt the top-

see Calendar and Weekly schedule for additional explanation:

Most recent announcemen’t

Extra notes oN Q2 Exam * Project portfolio Grades in Gb
Feb 8- 1 min read

Hi folks,

You can find a preliminary grade for your project portfolio in My MUDE Files:

. gitlab fudelft. nl/mude- 2023-24- q‘l[YOURNﬁME/My__MUDE_F iles [Reports Jproie

ct__port’Folio md



https://mude.citg.tudelft.nl/

mude.citg.tudelft.nl/book:*

Book example p 21 slide

The interactive Python features were illustrated using demonstration videos

that are not included in this PDF, but can be viewed at the following YouTube
Links:

« Sympy: https://youtu.be/X0zriwUK|a4d

* Quiz Questions: https://youtu.be/eUmdEu_Z5us

* Neural Network: https://youtu.be/8AeYnKn4Tcqg

« Confidence Intervals: https://youtu.be/qgCYA8z-u9DE

*As of November, 2024 the book is only accessible with a
TU Delft account or special login, but this will change in the future.

o]
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https://mude.citg.tudelft.nl/book/
https://youtu.be/X0zrIwUKja4
https://youtu.be/eUmdEu_Z5us
https://youtu.be/8AeYnKn4Tcg
https://youtu.be/qCYA8z-u9DE
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Overview of Ass

This assignment will addg
iterating in Python, illustr
simple, but will be used d

Specifically, we will look

= ifterables and 1terable
= iterables range, enum

» the modulo operator ]
» plot type stem

%7 ' *
TQ+
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' ~'Example: Signal Proc

bl

team = ['green’,
score = [5, 9, 7]

'red’', "blue']

# for YOUR_CODE_WITH enumerate_HERE:
# print{f 'Team {} has {} points. '

for i, § in enumerate(score):
print(f'Team {team[i]} has {Jj} po

Team green has 5 points.
Team red has 9 points.
Team blue has 7 points.

You may have noticed that enumerateiza b
define an unnecessary iteration index to ace
things easier:

team = ["green’,
score = [5, 9, 7]

"red"’,

"blue”]
# for YOUR_CODE_WITH zip HERE:
# print(F 'Team {} has {} points. "

for i, j in zip{team, score):
print{f'Team {i} has {j} points.'

Team green has 5 points.

Team red has 9@ points.

Team blue has 7 points.

That's really compact!

ILR *C CX@

You have probably used the matplotlib plot types plot, hist and scatter frequently;
another type 1s stem, which is vseful for (pesaad : : :
a number line. As with a scatter plot, th
values are easy to handle.

abs_fft = np.abs(np.fft.fft(xt))
freg=np.arange(@,fs,1/T)

plt.stem{freq[:int{Ns2}], abs_fft[:int(Ns/2)])}
plt.plot{freq[:int{Ns2)}], abs_fft[:int(Ns/2)], '0") Q
plt.ylabel(" |Xk|")
plt.xlabel( " 'frequency [Hz]");
value = [2, 7, 5, 1, &]
index = [@, 2, 2, 6, 4]
plt.plot{index, walue, 'o") 10 A L
plt.stem({index, wvalue);
8 8
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Server data Holiday Break Q2 Exam
Catchlng up before Monday!

Q1 Resit
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Usage of website during Q2

Vertical scales are relative measures

of activity for 260 active students. _
. . . In-class Sessions ; Study continues through afternoon |

TUwwernt Usage of website by hour of day (all days) B



How students perceive the book
(100% response rate)

B Strongly Disagree M Disagree B Neutral B Agree B Strongly Agree

-_ Interactivity is appreciated!
A website is better than a PDF book ._ /

a4 Y
Videos in the book were useful I_
In-line quiz questions were useful I_

Python-enable pages were useful

A website is better than a paper book

More courses should use this type of
book

100%

100%




How students perceive the book

(100% response rate) |
Students want their "own”

version to study

B Strongly Disagree M Disagree B Neutral B Agree B Strongly Agree
)

B
v

>>> \We will work on this'in
March, get in touch if

A website is better than a paper book _
interested!

A website is better than a FDF book
Videos in the book were useful
In-line quiz questions were useful

Python-enable pages were useful

More courses should use this type of
book

(0T

B
%

100% 100%
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How did we make the changes?

Student Feedback

Year 1.

* Listen and talk with students during class, outside of class
« Make changes in real time

« Sometimes the changes were drastic!

>>> We quickly built trust with students;
they approached us with issues (and patience)

>>> Teachers grew accustomed to small-group decisions, in real time

o]
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Focus Groups

« Send advance survey

Use study associations to reach
students (N = 57; ~20%)

Meet students to discuss survey
results

... With sandwiches!!!

Get better insights into ideas

Can ask students about
experience directly

o]
TU Delft

MUDE 2.0 Student Topic Feedback s

The MUDE teaching team has been working hard taking all your suggestions and feedback to improve the medule for
next vear. We appreciate vou takina the time to fill out this survev. The name and email field is set to optional in case

you . . .
wan [~ Level of difficulty in comparison to the overall level of module.
Higher ranking indicates a higher difficulty.
1 - Topic was relatively easy 3 - Difficulty was appropriate 5 - Difficulty was too high.
Section 1

More Details

H1 EH2 HE3 E4 ®ES

Fundamentals of Probability Distributions ---

Mathematical Modelling -_

Mumerical Modelling I-_

Sensing and Observation Theory -_

Monte Carlo & Stochastic Processes .—
Finite Difference Methods I.._

Finite Element Methods

Optimization

DO
DO
K
%
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How did we make the changes?

Student Feedback
Year 2:

« Focus groups during the “off-season”
* Pre- and post-surveys

VAVAVAVAY (%40 4
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Pre- and Post-surveys

7. Describe your comfort level, based on your programming experience at the start and end of MUDE, with regards
to whether or not you would apply to a job or thesis project where the job listing specifically requested Python
experience from all interested applicants.

In other words, select the answer that completes the sentence: the comfort level | would feel in applying for a
Jjob/thesis project is ............. , given my programming experience at the start of MUDE/now.

More Details

W Motatall M MNotwvery M MNeutral M Somewhat B Very

lob (start of MUDE) _-

Job (end of MUDE) -_
Thesis (start of MUDE) _-

Thesis {end of MUDE) ._

100% 0% 100%

>
»

X
%
a
%

R
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Pre- and Post-surveys

8. Given your progress in the topics listed above, which of the following activities had the biggest impact on your
learning and growth?

More Details

W M/A (| did not use this) B Noimpact B Llowimpact B Medium Impact B High Impact B The best (choose once)

Quesion Hors (T B
s | T
TaU De I f't Online textbook I_

Workshops (Wed)

Weekly PA's

5
B0




How did we make the changes?

Teaching Team

* Focus inward (e.g., reducing number of large meetings)

* Reduce team size (part on purpose, part by voluntary involvement)
« Organic team development

Observations:

« Smaller team was more efficient, fun, produced higher quality education
 Also able to respond more quickly

« Students appreciated recognizable faces

« Downside: spread thin! (5 rooms, 250 students...)

o]
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New teacher experience

o]
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New teacher experience

Van: Robert Lanz
Verzonden: maa
Aan: Tom van W«
Onderwerp: RE;

hssroom with students per week in Q1 (de
g& classroom discussion and/or project
formats). Thegsg es will largely cover the fundamental

; teachesg :
if you are 2 ., o | ff |
a lecturer : ‘v 2 s@e that especial
> \ @»

o]
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mailto:R.C.Lanzafame@tudelft.nl
mailto:T.R.vanWoudenberg@tudelft.nl

New teacher experience

Van: Robert Lanzafame <R.C.Lanzafame@tudelft.n|>
Verzonden: donderdag 6 april 2023 14:17

Aan: Tom van Woudenberg <T.R.vanWoudenberg@tudelft.nl>
Onderwerp: RE: Jupyter Book project in CEG

And finally, an invitation to another event, this one for MUDE. We have a team
teaching workshop on April 18th, which you are welcome to join (see the message
below). On the one hand you might be a bit in the dark because you aren’t as
familiar with Q1 topics yet, but on the other hand, if you want to get involved next
year it might be a great way to get started. If you can make it, let me know and | will
forward the invitations.

o]
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New teacher experience
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New teacher experience

Last minute
preparations Improve book

Join lecture

Project

Discuss plans for Join guestion In-class
week hour Workshops

evaluation

Rewrite project s B
Plr<oofread k Make book based on 9 y
boo a”‘?‘ ELS better workshops 4 B
exercises results
\ A J

MUDE stuff
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TeachBooks

Teachers’ Educational
Assistance for interaCtive
Hands-on Browser-based Online
Open Knowledge for Students

teachbooks.tudelft.nl



The good and the less good — Year 2

Good Less good
« Well-organized module! * “Bigger picture” ...
» Scope within each week Is good « Higher Bloom levels

- Highly efficient at covering a (engineering type thinking, etc)
certain topic in a given week « Group interaction / group work
» Redesigning Project feedback

* Finding dedicated teachers

o]
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Our Tips for IIT Madras based on Year 2

« Keep the discussions limited in scope and number of people

« A small team is efficient; key skills?
-> project mgmt, decision-making, author/implementer, programmer

» Get started now choosing platforms

* The earlier you create your first assignment and test it, the better!

« Remember to keep things simple and explain the fundamentals well
« Keep in mind diversity of incoming students (>>> Year 3...)

o]
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The good and the less good — Year 3

Good Less good

« Format proves to be * Lots of tools, platforms
Interesting/motivating for new . New teacher onboarding = 1 year
teachers (in part because of long history, but

also because it is complicated!)

» We are still working on some Year 2
challenges

’VAVA
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N
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Summary

« MUDE is complicated, but fun!

« Expect it to take years to converge

« A small, close-knit team is effective

« Start working now

« Communicate constantly with your students, and be prepared to react
» Keep track of the feedback (also impotant for improving materials)

» We are optimistic this workshop will help!
* This is a lot to absorb, so we start by taking it all in as a student

o]
TU Delft
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