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Student’s view about fluid dynamics

Rather dry field

Most lectures and tutorials are not compulsory (why
should | waste my time?)

Basic lecture in the fourth term (lecture notes and
former exams available)

Lots of mathematics and physics (boring)

Job applications are far away (do | really need this
stuff?)
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Source: 11freunde.de

My personal motivation
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Source: foerderland.de

How can | make the lectures funny and
exciting ... for the students AND for me?
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Motivation (teacher’s view) - extended

Answer: Use the heterogeneous aspects of your students!

Which one?

> Field of study (merged educational institutions)
> Prior knowledge (gained in school, throughout life)

> Cultural and social background (language, ...)
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How to measure heterogeneity

Adapt your personal teaching methods to measure the grade
of heterogeneity!

» As icebreakers in the first/second lectures.

» As teaching stops during the lectures.

» Use them transparently; talk with your students

» Make it visible and transparent for all (anonymously !

» Put information in an Excel sheet or on the blackboard

- Aim: Redefine your pool of methods
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Measuring aspects of heterogeneity

Sociometry (field of study, knowledge)

" Discussion groups

Min/Max questions (best/worst lecture ever)
" Hand signals (language)
" Targets on blackboard (age, knowledge)

" Make statistics about attendance
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Case study

Compressible fluid Numerical fluid
mechanics mechanics

Specific prior knowledge
Non-German mother tongue
Compulsory subject
Estimated heterogeneity
Hours/week

Percentage tutorials

Female students
Examination

Term

Field of study

yes
0%
no
weak
2

50%
0%

oral
5.
engineering

no
20%
no
strong
4

70%
0%

oral & written
5.-7.
engineering & econom.
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My personal case
Overview & problems & starting position

= Course: Basic fluid mechanics

" 4th term, 2011 about 120 students, this year 35 students
" Problem: dry basic subject & not compulsory

" Method: teacher-centred teaching

" Result: frustrated lecturer and students, bad marks, empty
rows

“Better a ruined than a lost land.”
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My 4 steps to rescue courses

1. I went back to school and learned as much as possible
about didactics and pedagogics.

2. | returned to the students and began to talk to them.

W

. Afterwards, | started teaching with ‘exciting’” methods.

4. To Improve the methods, | established a feedback and
an evaluation culture.

5. Then | adapted the basic methods for my course.

» This works well for the lectures, but how can | improve
the quality of the tutorials?
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Do you know HAITI ?

Im Hoérsaal, dann Arbeit im Team und dann wieder
Im Hoérsaal. (HAITI)

In the class room, working with a team, back to the
class room.

Source: www.uni-hamburg.de Source: www.moon-link.com
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A way to perfection ?

1st year: 2nd year: 3rd year:

« Groupsofupto8 « Group size reduced  Group size: max. b
students. « Still randomly mixed « Special mixing with

« Randomly mixed o Stimulus (exam) calendar app.
groups » Oral feedback o Stimulus (exam)

* No stimulus » Excel statistics » Professional oral and

* No feedback and « Standardized email written feedback in
evaluation feedback cooperation with

het.kom

« Science days




Group allocation according to

personal curriculum

Exercises
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Email feedback of exercises

To: Florian Zaussinger
Gruppe Rot -- Ubung 11

Hallo Herr Zaussinger,
hier die Rickmeldung zur Aufgabenbearbeitung.

1) ja

2) Problem

3)ja

4) Probleme bei der Interpretation der Skizze (Wieviele Rohstlicke

eingezeichnet)
Ubung 2

Gelb
Orange
Blau
Rot
Grin
Grau

Feedback as

Ubung 3
Gelb

standardized email

Blau
Rot

(has to be sent) 30

Grau

minutes before the
Ubung 4

turorial at the latest. orange

Blau

Rot
Grin
Grau

 Feedback from students are stored
in an Excel sheet.
« My time consumption: 10 min/week
——
Bsp1l Bsp 2 Bsp 3 Bsp 4 Bsp 5 Bsp 6 Bsp7
OK OK OK NEIN NEIN 1 Ruckmeldequote
oK oK NEIN oK NEIN 1
oK oK oK NEIN PROB 1 85,45 % von 90%
oK oK oK oK wB 1
oK oK oK PROB PROB 1
oK oK oK oK oK 1
Bsp1 Bsp 2 Bsp 3 Bsp 4 Bsp 5 Bsp 6 Bsp7
oK oK PROB oK NEIN 1
oK PROB PROB NEIN NEIN 1
NEIN PROB NEIN NEIN 1
oK oK oK oK 1
oK oK PROB NEIN oK 1
oK oK oK opPT oK 1
Bsp1 Bsp 2 Bsp 3 Bsp 4 Bsp 5 Bsp 6 Bsp7
oK oK PROB PROB PROB 1
oK PROB oK PROB NEIN 1
oK NEIN oK NEIN 1
oK oK PROB PROB 1
oK NEIN ok ok PROB 1
oK oK oK opPT oK 1



Strémungslehre Ubung 2 - 19.04.2016 Beispiel 3: (Plicht fir alle, ausser MB)

Beispiel 1: (Plicht fir alle)
Uber einer Flassigkeit 2 der Dichte py steht im rechten Schenkel eines U-Rohrs eine Flossig-
) i keit | der Dichee p, mit einer Hobe h;. Dieselbe Flossigkeit 1 steht im linken Schenkel mit
LI Drei l"j'g‘”d.l:'l'}?h” Mmmm ciner Hhe h; Ober dem Spiegel von Fiissigkeit 2, Ermitteln Sie bei gegebenen Dichten p,
ecine Fliissigkeit mit der Dichte p. Die Fhlssig- und py sowie den Hohen by und by die Meniskenhohenunterschiede Ah, von Flossigheit 1 und
keitsspiegel weisen die Hohendifferenzen hy, Ay Ah, von Flissigkeit 2,

und Ay auf (siebe Abb. 2.2.1). Der Einfluss der
Erdschweore auf die Luft st vernachliissigbar.
Wie groB ist der Druckunterschied Ap = py ~py
zwischen den frelen Enden des ersten und drit-
ten Rohres?

Abb, 2.2.1: zusammengeschalte-
te U-Robre

Lasung:

gegeben: by, by, ha, o g
gesucht: Ap=p; —p

Ein offener Wasserbehiilter (Dichte des Abb. 3,31 U-Rohr mit zwei verschiedenen Flassigkeiten
Wassers: g, = 1000 kg/m*) und ein durch
ein M gegen die A hiire
abgeschlossencs, mit Ol gefiilltes Gefif
(Dichte des Ols: py, = 950 kg/m") sind
durch ein U-Rohr verbunden (slehe Abb.

2.2.2), in dessen unterem Tell sich eine Aufgabenerluterung
Tetrachlorkohlenstoff-Filllung (CCl,) be-
flndet. Die Hohe dg Wassersiulo beteigt Bei dicser Aufgasbe missen die Beispiel 5: (keine Pflicht)
by = 0,4 m, die Olsiule hat die Hohe
T = 0,13 . und die Hobe b, der CCle schiedener Dichie z.B. im Schnitf
1 Siiule betriigt hy = 0,1 m. den gegebenen Grdllen resultieren
e Wie grok ist die Dichte pra der Tetra- Ein zylndrisches Glas wird in einem Wasserbehiilter (2B. Eimer) unlergetaucht, bis es
Abb. 2.2.2: CCli-Fillung im U-Rolr  chlorkohlenstoff-Fiillung, wenn am Ma- Gegeben: by byopul A X . X
nometer ein Uberdruck gegen die Atmo- vollkomumen mit Wasser gefullt ist, Dann drebt man das Glas i Wasser mit der Offaung nach

sphiire von 1200 N/m? abgelesen wird? unien in die vertikale Position und zicht ¢s (im Bild bewspiclhaft an ¢iner Authlingung) nach

Gesucks:  4h, ; &b, oben, bis sich der Glasboden im Abstand b, ilber der Wasseroberfliche befindet. Wie grof

w“:‘h_“ M 0L e 013 = 1000 ka/m. o = 960 ha/md . ) wird in diesem Fall der Druck p. am hochsten Punkt im Glas, und mit welcher Kt Fy, wind
= 1200 Njmit, g = .81 mfst s o = 008 R s Ammerhungen: - Die das Glas in dieser Lage gehalten. Die Masse des leeren Glases m,, der Glasdurchmesser d,
gesucht: pra - Die Hohe x die Wasserdichte p und der atmosphirische Druck py sind dabei beleannt,
r-
m,
g
3 (5]
a1 |
P d! b,
1551
Beispiel 4: (Pflicht fir MB, alle anderen optional) N |
- '
P b,
Auf der Flissigkeitsoberfliche cines dlgefllten Zylinders liegt ein Kolben mit dem

Durchmesser D auf. Der Zylinder ist dber cine Messleitung mit einem Druckmessger#it ver-
burden, welckes sich i einer Héhe H (iber dem Kolbenboden befindet. Das Druckmessgerst
zeigt emen Absolutdrock py an. Gesucht wird die Kolbesgewschiskrafl F, .

Abb. 3.7.1 Wasserglas




Heterogeneous exercises

50% basic exercises for every student.
30 % mandatory exercises for each field of study.

209% optional exercises.

» Advantage: Students appreciate exercises specifically
designed for “their” field.

» Disadvantage: In the first year, you have more

preparation time and you need some help from
others.

» Side effect: Students of different fields offered their
help to improve the quality and fun of the exercises!
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Feedback and evaluation

» One moderator (sgb/het.kom) at two occasions with each 15 participants
each.

> Duration of each feedback circle was about 20-30 minutes. Hint: Embed this
in the time of the lecture.

Qualitative feedback to following topics:

« HAITI method: Choice of exercises, difficulty level, organisation and
cooperation, approach and strategy to solve the exercises.

« Curve of motivation over the term and course (see next slide)

« Optional offerings around the course: Science days

Brandenburgische



Feedback: Curve of motivation
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Feedback and evaluation

» One finale discussion with the group (30 minutes) at the end of the
term
» One moderator (sqgb/het.kom) with 5 participants

Results:

= QOrganisation of the study: Matching of requirements and gained
knowledge not transparent. eg. basics in maths and physics.

= Practical relevance: No transfer to industry or job, orientation
masters programme.

= |Lack of time: for follow-up studies or sustainable learning.

= High workload at the end of the term: two weeks and seven exams.

= Haiti: Different solution processes are exciting.

b-tu bifhi <g° het.kom
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Feedback and evaluation

» One finale discussion with the group (30 minutes) at the end of the
term
» One moderator (sqgb/het.kom) with 5 participants

Results:

= Organisation of the study: Matching of requirer\ents and gained
knowledge not transparent. eg. basic |é(ﬁ\ﬁs a‘nd physics.

= Practical relevance: No transfer(c&ustry or job, orientation
masters programme. (a\ Q

= |Lack of time: @@%—up studies or sustainable learning.

= High workload at the end of the term: two weeks and seven exams.

= Haiti: Different solution processes are exciting.

Brandenburgische
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What we have learned from the students ...

Each method is welcome, except the 'classical’ way.

The Bologna system works against individual

studying. The students study in a very economic way.

The marks of the exam were bad. Dramatically
increased workload at the end of the term. Missing

synchronisation with other courses.

Solution: Fratexam Continuous assessment with

weighted workload over the course of the whole

term. o-tu  <offff] ¢ het.kom
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In cooperation with
Netzwerk Studienqualitat Brandenburg (sgb)

ESF-Projekt het.kom
yotrukturierte Entwicklung heterogenitatsorientierter Lehrkompetenz
in den Fachdisziplinen®
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