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Abstract

The measurement and automation technology module is used as an example to show how a
content-adapted, flexible, practice-relevant, practicable and modern teaching and learning for-
mat was developed for student teachers at vocational schools. In this context, a guideline is pro-
vided to enable the knowledge gained, the necessary work steps and the challenges of such a
redesign of a module to be transferred to other modules. On the one hand, the methodology is
kept general so that a transfer can take place regardless of the module or field of study, while at
the same time explicit assistance, tips and examples are provided.

Anhand des Moduls Mess- und Automatisierungstechnik wird beispielhaft gezeigt, wie fur Lehr-
amtsstudierende der Berufsschulen ein inhaltlich angepasstes, flexibles, praxisrelevantes, um-
setzbares und modernes Lehr-Lernformat entwickelt wurde. In diesem Zusammenhang wird ein
Leitfaden gegeben, um die gewonnenen Erkenntnisse, die notwendigen Arbeitsschritte und die
Herausforderungen einer solchen Umgestaltung eines Modules auf weitere Module Gbertragen
zu kdnnen. Die Methodik ist einerseits allgemein gehalten, so dass ein Transfer unabhangig vom
Modul bzw. der Studienrichtung erfolgen kann, wahrend gleichzeitig explizite Hilfestellungen,
Hinweise und Beispiele gegeben werden.

*Corresponding author: charis.czichy@tu-dresden This article was originally submitted in German.

Lessons Learned | Volume 3 (2023) | Issue 2 3-2/3-1


https://doi.org/10.25369/ll.v3i2.80
mailto:charis.czichy@tu-dresden

C. Czichy et al / The path to creating subject-specific teaching videos for vocational teacher training

Why all this?

The design of courses is a constant topic in ed-
ucational institutions. The demand for prac-
tice-oriented teaching tailored to the target
group is set against the regulations for creating
modules and the (time) limited capacities of
teachers.

A small group of people such as the group of
prospective vocational school teachers poses a
major challenge for every teaching staff. No
separate modules are offered for this group,
but they are assigned modules from various
fields of study that have a certain overlap with
the future teaching area. However, these
courses do not contain all the relevant topics
and/or do not cover the required material. In
addition, the combination of modules from dif-
ferent fields of study means that individual
courses overlap. However, face-to-face teach-
ing does not offer any flexibility and limits stu-
dents' ability to attend all of the planned mod-
ules within a semester. This leads to students
taking significantly longer than planned to
complete their studies or even dropping out
[1]. In view of the shortage of teachers at voca-
tional schools throughout Germany [2-4],
there is an urgent need for action.

To counter this, educational institutions need
to develop alternatives. A combination of
teaching videos with blended learning formats
such as the flipped classroom can meet the de-
mand for subject-specific content for small
groups and also give students the opportunity
to flexibly design their learning plan in combi-
nation with an application-oriented and prac-
tice-based examination.

Initial situation

Creating an educational video can be a great
way to convey learning content in an innova-
tive way. However, the production of such a
video is also a major challenge. Starting with
the content preparation and implementation,
framework conditions such as the technical
equipment are also important elements that
need to be carefully planned at the beginning
to ensure smooth and efficient video produc-
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tion. We would like to provide a guide from the
curriculum analysis to the finished video. The
various steps are shown in Fig. 1.
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Technik
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Fig. 1: Work steps for creating teaching videos for a
(university) module for vocational school teachers.

1. The curriculum analysis

The first step is to determine what specific con-
tent should be included in the videos. The re-
quirements analysis is a suitable method, as it
is flexible in its creation and can therefore be
adapted precisely to the content to be re-
quested.

Konstruktionsmechanik Gebéudetechnik

1
Zoltrichtwort: 80 Stunden

Aus Rahmenlehrplan:

»Messungen mit unterschiedlichen
Messzeugen unter Beriicksichtigung
von systematischen und zufélligen
Eehlern durchfihren (1. u. 2.
Lernfeld / ca. 1. Lehrjahr)

»Spannung, Strom, Widerstand
und Leistung in Gleich- und
Wechselstromkreisen messen und
ihre Abhangigkeit feststellen”!
(A:4. Lernfeld / ca. Ende 1.
Lehrjahr)

Inhalto:

Fig. 2: Two examples of the results from the curricu-
lum analysis.

First, the topic blocks that correspond to the
module are selected from the respective cur-
ricula. This can be done by simply marking
them (Fig. 2 left) or by writing out the relevant
points (Fig. 2 right). The topics are then
weighted according to frequency and scope.
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2. Outline

As soon as the topics are known, the structure
of the video series is created. The outline can
be based on the existing structure of the mod-
ule. Depending on how the topics are linked in
the respective curricula, it may also make
sense to combine or rearrange them.

The duration of a single video is flexible and
does not have to be 90 minutes, as the respec-
tive topic should be explored instead.

3. Storyboards

Once the rough content concept is in place, the
technical preparation as well as the design of

the framework story and the reference to prac-
tice are now carried out for each topic. The
video is classically divided into an introduction,
main section and conclusion. The content
should be presented briefly and concisely.

It was implemented in the form of storyboards,
which for example document the set design,

Szenenbild

Inhalte

Zeit [min]

Hinweise

Prof. in Vollbild (Aufnahme aus MOL)

(..

v

— Messtechnik Autos
- Oldtimer — Kafer = wenig Sensorik

- BegrtiBung / einleitende Worte zur MAT
- Umgebung voller Messtechnik

- Entwicklung Sensoren in Autos am Bsp. von
Kafer — Moderne
- Drucksensoren in Sitzen:
von Uberwachung Taxifahrern
Uber Anschnallwarnung
bis hin zur Sekundenschlaftiberwachung

2-3

Video:
Wiedererkennung
Start im MOL wie
bei allen Videos

Quelle:

Bild 1
Webseite TUD
— MED,

Folien: Kafer

— evtl. Innenraum
dazu Video vom
Prof. oben rechts

Quelle:

o

Fig. 3: Example of a storyboard.

content, time and notes as shown in Fig. 3. This
provides a simple, clear structure that can be
filled in intuitively by the people using it.
Technical contents:

With regard to the technical content, it is im-
portant to cover the overlaps between the
training occupations and the module content.
In this case, this means reconciling various vo-
cational training courses such as machining
technology, automotive mechatronics, indus-
trial mechanics and system mechanics for san-
itary, heating and air conditioning technology
with the measuring and automation technol-
ogy module. The learners' wishes with regard
to required software or tools such as Excel
should also be considered. It is important to
define the needs of the learners and to decide
how deeply the topic should and must be cov-
ered. A distinction should be made between
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Bild 2
Campus Classics

what is absolutely necessary and what is
merely background knowledge.

Frame story:

First of all, it is important to develop a clear
framework that facilitates the introduction to
the topic and opens up a problem. Open ques-
tions can arouse the learners' interest and mo-
tivate them to actively participate. In the final
part, the introductory topic should be taken up
and a reference to the internship or other rel-
evant topics should be established. If neces-
sary, this reference can already be made dur-
ing the main part. For example, a thermometer
can be shown at the beginning of the video re-
garding temperature measurement.

Practical relevance:

Another important aspect of the video is the
practical relevance. For example, the measur-
ing principles of measuring devices used can
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be explained here. Examples from various
training occupations can also help to illustrate
the learning content and strengthen the prac-
tical relevance. The elaboration of the teaching
material is accompanied by presentations, for
example, which contain in-depth technical in-
formation and illustrations and can form the
basis for the slides used in the video.

Overall, it is important to find a balance be-
tween theory and practice, to offer a transfer
from theory to practice and vice versa and to
make the learning content appealing.

With a clear concept and a structured ap-

proach, teachers can create successful educa-
tional videos and convey their learning content
in an innovative and effective way.

4. Overview of the work steps

In order to organize the shooting days as effi-
ciently as possible, an overview of the individ-
ual work steps and scenes is helpful. In this
overview, the scenes can be scheduled, re-
sponsibilities assigned and further steps for
preparation and agreements planned, as
shown in Fig. 4, for example.

a) Name des Videos

Szene wann
Nr Titel
1 Szenenname

2 Szenenname
2.1Bereich (bei zsg. Aufnahmen)

Ort Medium Datum Uhrzeit Dauer Personen iTétigkeit

‘Material ‘Bemerkungen

b) Einflihrungsvideo

Szene

Nr_~_ Titel v Ort * Medium ~  Datum

wann
~ Uhrzeit ~ Dauer ~ Personen ~ Tatigkeil ™ Materi ~ Bemerkungen

1 BegriiBung / MOL, Briicke Video
einleitende Worte

Ausgangslage KFZ
2.1 Erlduterungen Prof |MOL, Biiro Prof.

03.04.2023 07:30 00:45 SO

Video, Prasentation 03.04.2023

Sprecher Koffer  zs. mitSzene 5zudrehen
IM+BB Video Ferroigel
cc Regie

09:30 00:45

Nej Sprecher Nahaufnahme oben rechts

Fig. 4: a) Possible structuring of the work steps - a template, b) Example introductory video (excerpt).

5. Checklist

A checklist should be drawn up for the respec-
tive day of filming for preparation and execu-
tion, which, for example, queries the technical
equipment, clothing, transition sets and sub-
ject objects. An example of such a checklist is
shown in Fig. 5.

6. Script

There are various aspects to consider when
creating a script for an instructional video.
Firstly, depending on the speaker's preference,
it is important to create a coherent text or key
points in the video with a clear logic and a com-
mon thread. Time can play an important role
here, as the creation of such a script can take
a lot of time.

Another important aspect is the slide design,
which should also be carefully planned. The in-
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tegration of other media or objects can also in-
crease the students' interest in the learning
content and the benefits for everyday working
life and should therefore be taken into consid-
eration.

Various methods can be used to create a text-
based script as shown in Fig. 6 on the left. One
option is to use a dictation machine and spe-
cial software that facilitates the extraction of
the text. Proofreading the script is also im-
portant to ensure high quality. Alternatively,
the script can also be created by taking notes.

In general, itis important to make sure that the
transitions between the sentences or bullet
points and the various scenes fit well and are
clear (see Fig. 6 on the right).

A teleprompter can be helpful when recording
the video, as the speaker has the script in front
of them. However, only conditional formatting
is possible here, which should be considered
when creating the script.
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Datum: 26.06.2023

Ort: MOL, Biiro Prof. Odenbach - Schreibtisch
Video | Szene Objekte Vv | letzter Satz vorangegangene Szene
stat. | Einstieg Genau das ist die Kalibrierung - das Zusammenfuhren von Eingangs- und
ch. Ausgangssignal in einer Messung.
11l Kennlinie

v Vgl. R-Fihler

VIl | Temp.-Messtechnik | Thermokamera

VIIl | Schluss / Zsf.

Thermoelement

Ort: MOL, Biiro Prof. Odenbach - Konferenztisch (Alternative: Halle 149)
Video | Szene Objekte V | letzter Satz vorangegangene Szene
stat. Il Messgerate Quersilber- Heute haben wir ganz andere Méglichkeiten. Hier sehen Sie einen kleinen
5 )8 thermometer Uberblick. Wie solche Messgerate aussehen kénnen, zeige ich Ihnen an ei-
PT100 nigen Beispielen.
Referenzsensor
Thermokamera

Ort: MOL, Halle 149 // Optional Folien —Schreibtisch

Video | Szene Objekte V | letzter Satz vorangegangene Szene

stat. IV | lin. Kennlinie + Linea- | BigTouch Die lineare Kennlinie schauen wir uns nun einmal genauer an.
Ch. risierung PT100

VI = praktischer Einsatz z.B. |hlenfeldt
Kleidung|

e graues Hemd
e graue Jacke
« silber-schwarze Brille

Fig. 5: Example of a checklist.

Thema: Einstieg

Leerzeilen

Meine Damen und Herren wir haben es an dem Beispiel gesehen, wenn wir
Messungen durchfihren, denn kommen unter Umstanden unterschiedliche
Ergebnisse heraus. Wir missen aus mit der Frage beschdftigen, warum das so ist. Wir
haben im Beispiel an einer Stelle gesehen, dass es schlicht daran lag, dass die
Messung als solche falsch durchgefiihrt worden ist. Dieses ,Falschdurchfiihren” ist
eine bestimmte Form von Messunsicherheit, fir die es eine ganz einfache
Behandlung gibt. Solche Messungen diirfen wir bei unseren Betrachtungen nicht mit
ins Kalkul ziehen. Aber auch wenn man von diesen Messfehlern absieht, stellt man
fest, dass Messungen unterschiedlich ausfallen. Und das fiihrt uns zum Begriff der
Messunsicherheit, respektive des Messfehlers. Diese Messunsicherheit ist
offensichtlich ein wesentlicher Bestandteil jeder Messung, d. h. wenn wir ein
Messergebnis angeben, dann besteht dies nattrlich aus dem Messwert, also aus
einer Zahl, die wir irgendwie ermittelt haben und der dazugehérigen Einheit, denn
ohne eine Einheit ist der Zahlenwert bedeutungslos, aber es gehort auch die
Messunsicherheit mit in diese Angabe des Messergebnisse hinein.

Thema: Klassifizierung von Fehlern

Der erste Schritt fir den Umgang mit Messunsicherheiten wird sein, dass wir eine
Klassifizierung vornehmen. Wir hatten gerade eben schon festgestellt, dass es
passieren kann, dass eine Messung schlichtweg falsch ausgefthrt wird. Im Beispiel
lag das daran, das zu messende Zylinder nicht zwischen die Backen des Messschieber
gelegt wurde, sondern mehr hinter die eigentlichen Messbacken gesteckt wurde,
einer Stelle, wo Uberhaupt keine Messung durchgefiihrt werden kann. Dann kommt

ein viel zu kleiner inzige, was wir mit solchen
Messfehlern, die wjr als grobe Fehler bezeichnen,| machen kénnen, ist das wir
entsprechende Werte verwerfen. H ervo rh e be n

Wesentlich interessanter fiir unsere Betrachtung sind die beiden anderen Klassen

von Fehlern, die vorkommen konnen. Zum einen kann es sein, dass in einem
Messsystem systematisch ein Fehler in der Messung auftritt. Was heilt: es tritt

Einstieg - Folie 1 (Deckblatt)

Szenennummer

FOLIE 2

Nachteile

o Lange Vorlaufzeiten von bis zu 2 - 3 Tagen (Ursache = sehr starke Steinbdden 10 -12 cm dick)
o schwierige Temperatureinstellung — Holzschuhe (Vermeidung von Verbrennungen)

© Messtechnik = Erfahrung des Anheizers

UBERGANGSSATZ - FOLIE 3

Heute haben wir ganz andere Moglichkeiten, Hier sehen Sie einen kleinen Uberblick. Wie solche
Messgerate aussehen kénnen, zeige ich Ihnen an einigen Beispielen.

msz ENENWECHSEL // Konferenztisch

[

EINSTIEGSSSATZ - FOLIE 4

Nehmen wir als Beispiel folgende Aufgabe aus der Praxis.
ABER:

Wie kommt man dahin?

Was tun, wenn das Datenblatt nicht zur Verfigung steht?

-— Kennlinie ermitteln
(Verweis auf das Praktikum zur stat. und dyn. Charakterisierung mit einem PT100)

KENNLINIE - FOLIE S
Box mit Eingangs- und Ausgangssignal
FouEes-8

X3 = f(xs) — Kennlinie (fkt. Zsh.)

im stat. Zustand, d.h. nachdem die Ausgleichsvorgange abgeschlossen sind

Fig. 6: Examples of scripts with information on the use of a teleprompter.

Any presentation must also be coordinated
with the script so that an image track can be
recorded at the same time as the slides. A
presentation is also a way of supporting the
person speaking. It is important that the same
format is used as for the camera settings, e.g.
16:9.
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7. Test run technology

To ensure that everything runs smoothly dur-
ing the shoot, the equipment should be set up
and checked in advance. This includes charg-
ing the batteries, checking the memory cards
and a test run on location. In the course of this,
the image and sound quality can be checked
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and the microphones used should be tested.
With the camera settings, make sure that the
same format is always used, e.g. 16:9.

Once a suitable set-up has been found, it
should be documented, e.g. with photos, so
that it can be restored quickly for further film-
ing.

Fig. 7 gives an impression of such a turning set.

7"
L > Teleprompter

Kamera

— Bildqualitat
— Tonqualitat : A— Licht-
ggf. Mikrofon / ; quellen

verwenden

Hinweise auf

Dreharbeiten Strom-

versorgun
Achtung! SHES

Dreharbeiten

Kein Durchgang!

Fig. 7: Test run of the technology.

8. Filming

The actual filming can only start after a test
run. Beforehand, however, all employees
should be informed about when and where
the filming will take place in order to hopefully
have a quiet background. In addition to the
equipment, other items such as a clapper-
board or warning signs can also be helpful, as
can a clothing check. The checklist created for
support can be used for documentation pur-
poses.

Various camera settings are used during the
shoot. In addition to a front camera, other
cameras for side, close-up and detail shots are
helpful to avoid duplicate filming. However, it
is important to ensure that a uniform format is
used and that the respective film ends do not
appear on the shots from the main camera if
possible.

When using presentations or other elements
on ascreen, itis necessary to record the screen
as a separate image track. This ensures the ap-
propriate image quality and simple synchroni-
zation with the image or audio track of the per-
son giving the presentation. Suitable software
is OBS, for example.
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9. Cut

Once all the image and sound data has been
collected and saved, the individual scenes can
be merged. Different camera angles, close-ups
and long-distance shots, scene transitions and
synchronization of the soundtrack play a deci-
sive role here. Various software programs such
as Matrix (Fig. 8) offer support here.

Hauptkamera

B AR AR ‘H"'.-'—,'-.' LAl AL AT AR ALAT A
mit Tonspur
= www'w' w, - ' W ww wee

Zwischensequenzen

FOEDEOEN  ®D

wnEnEnen wn FOFTIFCRRET e Fi
TS

weitere Spuren [
z.B. fur die
Bildschirm-
aufzeichnung
(Prasentation)

Fig. 8: Matrix.

10. Implementation

Once the videos have been created, they must
be made available to students via a platform.
In principle, an evaluation or test run with sub-
sequent feedback from the relevant target
group is necessary before general publication
for teaching purposes. If only videos are made
available, a learning process is only achieved to
a limited extent, especially with regard to a
deeper understanding. For this reason, a com-
bination with a blended learning format such
as the flipped classroom and practicals makes
sense. Here, students must first watch the vid-
eos and work through the material in order to
then present it in their own words in the form
of a presentation and, for example, back it up
with their own examples. Different topics can
be covered using a rotation principle. In addi-
tion, future teachers practise applying didactic
concepts and preparing teaching content in a
clear way. As this is an examination, corre-
sponding assessment sheets (Fig. 9) must be
Ccreated.
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Elemente Zielstellung
Videos — flexibel Informationen aneignen
Praktika — Vertiefung Wissen, Praxisbezug

flipped classroom
& erklaren (Lehrtatigkeit)

— Gelerntes mit eigenen Worten darstellen

pewertung Konzept und Darstellung des Lehrinhaltes (flipped Classroom)

Thema / Titel des Videos:

Nachnamen der Studierenden:

Bewertende Person:

Datum:

Bewertung insgesamt: Was ist gelungen?

Produkt/Punkte Fragen zur Bewertung

Max. P.

Anmerkungen Punkte

Materialien /
Anschauungsbeispiele

Sind die Materialien anschaulich gestaltet?
Sind alle Quellen nachgewiesen?
5 Punkte Passen sie zu den Inhalten?

Sind sie fachlich korrekt?

~

Inhaltliche Gestaltung | Ist der Aufbau nachvollziehbar beschrieben?*
(siehe Checkliste)

10 Punkte

Sind die relevanten inhaltlichen Bestandteile enthalten
und korrekt widergege!:'en?Z

Présentation / Ist die Prasentation verstandlich?

Didaktische
Umsetzung
8 Punkte

Ist das Sprechtempo angemessen?

Fuhlen sich die Zuhdrenden angesprochen?

Wie war der Einsatz weiterer didaktischer Elemente®?

WN R NN B[R e e

Gesamtpunktzahl:

Fig. 9: Example of a concept with evaluation form for a flipped classroom.

Summary

A combination of instructional videos with tai-
lored content and blended learning formats
such as the flipped classroom can be used to
meet the needs of teacher trainees for voca-
tional schools.

This first requires a curriculum analysis to de-
termine which content is relevant and which
learning objectives are to be achieved. The
structure must then be defined in order to cre-
ate a clear common thread.

To make the video appealing, it is important to
develop a framework and include practical ref-
erences and examples from various training
occupations. The technical content should be
designed in such a way that it covers the over-
laps between the training occupations and the
study module to be adapted.

It is also important to define and schedule the
work steps for the individual videos in ad-
vance. A checklist for the day of filming and a
script can help to structure the process. A tech-
nical test run should be carried out before film-
ing to check the positioning of the cameras ,
the sound and the image quality.

Once filming is complete, the video is edited
and published. The video is then evaluated in
order to identify possible improvements for fu-
ture videos.
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Finally, itis advisable to implement the video in
a suitable blended learning format to create a
flexible and effective learning environment.

With this one-time effort to create sustainable
and reusable videos, there is only a small
amount of effort for the teachers for subse-
guent semesters with regard to the respective
blended learning structures. For the students,
however, there is enormous added value.
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