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Course team
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Why a MOOC?

]
Promote TU Delft

Produce material for on-campus courses

Educate the world

>
| 4
» Lure students into paid online courses
| 4
» Promote mathematics

| 4

Let staff learn to design online courses
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Mathematical Modelling Basics????
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Module 1 Module 2 Module 3 Module 4 Module 5
(1 week) (2 weeks) (1 week) (2 weeks) (3 weeks)

el Specify problem ez Include interactions Extend the model Pger
team values review

PERE : . Implement Explore how to Peer D S

; Collect information .
e model extend model review

feedback in
final report

More fish! Predators! BT SIS T Write final report
on 1% model
Differential o Euler’s Scientific Mathematical
S Stability method Writing Writing

Simulate in Python

Write with LaTeX
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Enrollment

Run 1 Run 2
11,560 & 9,779 9 20
Total Enrollment Current Enrollment Change in Last Week Verified Enrollment
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all students

year of birth

1950 i 1990

male | -
female . |17

other: |0%
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Geographic distribution learners

!1,400+
0 3
USA 1500 (15%) | Netherlands 400 (4%) | Nigeria 140
India 1200 (12%) Brazil 300 Ghana 40
UK 400 (4%) China 200 Nepal 40
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PhD :

master degree :
bachelor degree !
associate degree :
high school :

junior high school :
elementary school :
none :

other: [2%
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29%

recently graduated I-I 8%

working professional - 47%
looking for a job -l 10%
parent / care-giver | 0%
retired I* 3%
other I1 3%

pre-survey, n=687
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engineer / technician 25%
professor (incl. associate, assistant) .-l 11%
researcher I-l 10%
developer / programmer I-I 10%
manager / director I-I 7% 1—303
M =13,30

10% = 95% ClI: [12,18;14,42]

5% =

0% -

0 20 40 60
years of experience

n=403
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Numbers (first run Spring 2017)

» 7700 enrolled

» 4300 started the course

» 1900 tried problems

» 380 started at least half of the 23 videos
30 submitted first report

v

20 submitted final report

20 completed the course

vV v VY

24 filled out the post-survey
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Active learning

Preferably, content is discovered by the students in exercises.

» Videos:
short (3—6 minutes)
é)DE] Rainbowfish : and feW (23)

The modelling cycle in this course
larleen Keijzer

tad B

" . s » Texts: same

jﬂuhe

© X @

Video: The modelling cycle in this course

» Many formative exercises,
with hints and feedback

xample for mathematical modelling

o » Consolidation in practice

@®® @ some Rights Reserved

staeoEaus o |
T LR EX problems

uuuuuuuuuuuuuuuuuuuuuuuuuu
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Exercises: Multiple Choice

Exercise D

o 1.5
1 point possible (graded)
The graph of the solution X (t) is
= o1
O 15 sl
=
F
& 0.5
= 1
=
g
b=
o
]
E

o]
0.5 time ¢
O 15

time ¢
1
-

) 0
0.5 time ¢

time ¢ Submit  You have used 0 of 1 attempt

fraction X (t)

fraction X (t)
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Exercises: Numerical answers

Exercise C

1 point possible (graded)
Now use a smaller stepsize: At = (.5, and approximate the population after 13 days.

P(13) =~

Give your answer in two decimals.

? i)

Submit You have used 0 of 10 attempts
Hint Save Show Answer

L
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Exercises: Drag & Drop

Exercise C
1 point possible (graded)

Keyboard Help

PROBLEM

Using your graph and the information from the previous exercises, construct the phase line.

> >» « < » <

i ‘ > P
0 ] I®;
ey e
Unused:
Submit You have used 0 of 3 attempts. ;-,:?,;.- M_?__ i
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Exercises: questions with peer feedback

Exercise E (1 point possible)
Question

What do you think of the value you calculated in exercise D?

(V]

Answer Reflection Results

Step 1) Your Initial Answer
You can change this answer later, if you change your mind.

(O The valus is correctly caleulatad and valid, because..

(©) The value s correctly calculatad, but not valid, because...
(©) The value s not correctly calculated, but valid, because...
(©) The value is neither correctly calculated nor valid, because

Explain to other students why you chose this answer (Required):

@ In the next step, you will be shown a selection of other responses that may help you refine your answer.

A Note: In arder to move to the next step, please choose an answer and briefly explain your chaice.
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Compensating for no face-to-face teaching

Extremely clear instructions
Much personal text

‘Glue’ text
Discussions:

» Questions for the course team.
» Learners helping each other
» ‘Thinking Further’

» Project work in pairs
» Peer review of the reports

» Exhibition of the reports
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Content
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dP 100
— =0.7P |
dt 80
balance equation

derivation ode 10 |

20 |
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Suncream applied in too thin a layer

Effective SPF

7for lotion with SPF=100 @105

75

Measurements
e50

27

Beer-Lambert’s law

; ; : layer thickness in pym
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Mixing problem

P 7P 20

dt

direction field
equilibrium points
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dP P
dt 0 750
phase line

Euler's method
Python program

Flu epidemic
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Design & simulate
100mHz laptop clock

L
i
dP
— =0.7P — 0.007P2 — 0.04PG
dt 1
dG ¢ — R
—— = —0.25G + 0.008PG
dt
hase plane
p p v

stability equilibrium points
arrays in Python
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Scientific writing

» Purpose & audience
» Structure

» Components

» Wording

Major HEADING > Refe re n Ces

Mok Heams e

» Figures & Tables
> IATEX
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Exhibition of Reports
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Learners’ expectations were

not met
0%

met
33%

xceeded
67%

n=18
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Learners’ available hours and hours spent

0,08 4
0,06
hours
o .
g Baeis
c 0,04
()
©
" expected (description)
0,02
0,00 4 -
012345678 91011121314151617 181920
hours
n=709
n=18
3
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Learners liked Learners found valuable
|atex reportgolve
problems

content modelingpython
writing ™" equations

report SO,
pyt on USING writing

method

n=17-18
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Learners gave the course the overall grade

40% - M = 8,90
95% Cl: [7,93; 9,07]
30% -
20%
10% -
0% -

1 2 3 4 5 6 i 8 9 10
overall grade
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Perceived value and impact

| learned a lot from this course. - : 1,50 |—eo—|
| can apply what | have learned in | : —e—i
this course in my daily work. : TTH
This course helps me advance in my | : —e—o{
career / professional field. 0283
This course was well worth my time. - 1,39 e
| would recommend this course to | —o—
another person. 1,50
| would take another course given | —e—
by this (team of) instructor(s). : 1.1
| would take another course from | .
DelftX. : 1.61 e
| would consider applying for a :
professional course by DelftX in a 0,83 —e—
related area. .
-2 -1 0 1 2
from strongly disagree to strongly agree n= ]_8
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Second run, Spring 2018

Mathematical
Fish! Differential
. equation
- Euler’s Simulate in
M ore: Specify your Implement 1D
Week 4 problem model
» Modules
Week 5 Predators! Systems
» Time for project
. Week 6 Include Scientific Write with
» Feed back on pro‘]ect & interaction writing Latex
Explore how T
Week 7 to extend W:lte f;trst
Deadline first report

Week 8 Extend model Peer review
Deadline peer review first report

Week 2

Week 3

Implement
feedback
Deadline final report
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Future

_ » More runs
Learners would like

> InNn on cam ractical
to learn next Use in on campus practica

Modelling A
modelling » Build more MOOCs

differ gntlal Mathematical Modelling
elin Basics

mathematlcal + Optimisation

models » Stochastic models
methods » More ode & numerical
n=17-18 methods
» Pde
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