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In the COVET project, we have collected many great examples of teaching that have been
transformed from the classic off-line version into a modern online learning method.

These sample lessons have been created by VET teachers from different EU countries. We
present them to you as inspiration for your work.

The lessons are particularly suitable for vocational teachers, but can also serve as a training
tool for teachers, trainers and lecturers in other educational settings.

All sample lessons, training materials as well as all information about the project are
available at:
https://www.covet-project.eu/
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Density and Melting Points of
Metals and Their Alloys

Partly online, can also be done fully online
1« year apprenticeship metalworker programme

Off-line version of the preparation

Goal

Students understand the concept of density and can explain its importance in calculating the mass of
components. They remember the division of light and heavy metals. They know the basic unit of
density, and can convert density units from one to another, especially kg/m: to kg/dm:. They know
the density of steel, titanium, aluminium, magnesium and copper by heart. They know how they can
look up the density of pure metals and their base alloys.

Students can define the melting point of metals and can explain what Kelvin and Celsius mean. They
can compare the melting points of some metals and explain that the technology of casting
components from a metal with a high melting point is much more energetically demanding.

Teaching methods

interpretation, problem-based interview, simple animations, samples of several types of metals,
searching densities and melting points in the table in PPT presentation and other activities according
to the current situation

Aids

Samples of several types of metals

Presentation: animation of different sized cubes of different materials, names of metals and their
density and melting point

Teaching texts summarising the material taught. They will be given out after the lesson.

The course of activities in the lesson

e Interpretation of density using problem-based interview

e Finding the densities of the metals from the table in the PPT presentation and classifying them
into light and heavy metals, and especially comparing them

e Names of basic alloys of copper, aluminium and magnesium, estimation of their density and
comparison with the density of steel

e Interpretation of the definition of melting point. The importance of this knowledge for various
metal processing technologies - casting, welding...
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e Finding the melting points of several metals from the table in the PP presentation and comparing
them

e Distribution of teaching texts

e Evaluation of each individual lesson

e Following the closure of schools | was encouraged to introduce more online-teaching elements
into everyday practice. It enabled me to utilise my growing set of online materials produced by
me and | could also use my knowledge of various tools. When you start creating such a set of
materials, it certainly enables you to use them more times and improve them on the basis of the
feedback received from students.

Several slides from the PPT presentation

HUSTOTA

Lze porovnat hmotnost téchto 3 krychli?

PLAST

Lze porovnat hmotnost téchto 3 krychli?

Napriklad

1,3 kg/em? [T

Hustota materiald - priklady

%d
Hustota P
vody 1 kg/dm3, . . g o e
el 7,8ke/dn?, 1} Kteryz :vedenych kovi ma nejnizai
hliniku 2,7 kgfdm?, hustotu?
madi 8,9 kg/dm?, 2} lakou hmotnost by méla krychle o délce
zlata 19,3kg/dm?, strany 10cm wyrobend z hliniku a kolik
harciku 1,7 kgfdm?, stejna krychle vyrobené z oceli?
wolframu 19,3 kg/dm?, 3) Bude mit dil vyrobeny z hof&iku vatsi
titanu 4,5 kg/dm?, I s y
bt hmotnost neZ stejny dil o stejném objemu
Zedé litiny 7,2 kg/dm?, s ; 5
pC +1,5 kg/dm? materialu vyrobeny z mosazi?
ival 2:8 kg/d m; 4} Porovnejte hmotnost dvou soucastek o
mosazi 84— 3}?.'(.53‘-"1"13; stejném objemu, kdy jedna je vyrobena z
platiny 21,4 kg/dm3 masazi, druhd je vyrobena z oceli.
olovo 11,34 kg/dm?
Mosaz je slitina médi a zinku.
Duraly jsou slitiny hliniku s dalsimi kovy.
Ocel je slitina Feleza a uhliku, popfipads dalich kovi.
Litina je slitina Zeleza a uhliku.
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<

OTA T2

PROC POTREBUJEME ZNAT TEPLOTU TAVENI MATERIALU: |

Vyroba souéasti z materiala s vysokou teplotou taveni by byla
velmi drahd — napi. WOLFRAM, karbidy wolframu... (spékani)

rMﬁieme vyuZivat materidly podle teploty taveni:

KOMPOZICE DO KLUZNYCH LOZISEK — nezadie se — v loZisku se
roztavi kompozitni kov, neznici se ostatni soucasti.

PAJKY — u mékkého pajeni pouZivame &
pajky s teplotou taveni do 500°C ...,

U OBRABENI nesmi v misté Fezu vzniknout teplota, kterd by
natavovala obrabéjici material... (diamant se tavi pfi 3 816°C,
Zelezo pri 1 536°C, hlinik pfi 658°C...)

Kov f‘l’epﬂu_talzfni'ﬁ“Teanta Varu . Hustota p Pewvnost v Cistem
& [*cl t, [°C] [kg.dm?] stavu R, [MPzs]
Kovy s nizkou t§plotou tani . : .
v — i rp e 1) Které z uvedenych kovu by se
E.ir.: e i ?,255 1 0 hodily na wyrobu mékke pajky —
S 319 i 7130 0 teplota taveni do 500°C?
e : o ~ 12} Ktery z uvedenych kovi ma
Hiinik e 2867 W" 20 nejvyssi teplotu taveni?
Hofeik 649 1090 1,740 130
Titan 1660 3287 4,530 ‘ 400
Kowy se strednifteplotou t3ni
MEd 1083 2557 8930 180
ikl 1453 2732 8,900 | 350
Mangan 1744 1952 7,300
Uslachtilé kowy
Zlto 1064 3080 19,290 | 120
Stfibra ag2 2712 10,500 150
Platinz 17732 3827 21450 200
Kowy s vysokoufteplotou t&ni :
Chrom 1mso | 2672 7,100
Malybden 3617 4617 10,200 |
Walfram 3410 56850 18,300
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Online version of the preparation

This is an important topic which is part of the final exams. | needed the students to be able to search
for information, interpret it, and to analyse sources. Such abilities are essential for learning however
sometimes difficult to achieve with apprentices. And | needed my students to become confident in
doing so. That is why | decided to involve online elements.

Although students like searching the Internet for fun, in case of more specialised information they do
not know what phrase (keyword) to enter into the search engine in order to be led to information
they are looking for as quickly as possible. They make mistakes in spelling and in the correct technical
terms, and they are frequently not capable of refining the keyword so that they would not search for
information from a completely different field. Working online on a PC or mobile is different when
searching for professional information and different when searching for entertainment. For
professional information, it is important to compare sources to see if they are not just copies of a
single source. In such a case it is important to find the original source and search for another source
as well. You can never trust just one source. In order to work online and learn to enter correct
search terms and be aware of the quality of the information source, students work with their
mobile phones and search independently for the information needed for the assignment. Drawing
their own conclusions from the information is very difficult for first year students, some fear their
own opinion would be wrong or mocked, others refuse to think etc. Therefore, to start with, | have
looked for a simple task where they could draw the required conclusions themselves and could be
very confident that they were correct.

At school students are connected to the internet using the school Wi-Fi network.

| created a worksheet for them to write down the values of density and melting points of metals
and their alloys that they found online. The students were tasked to draw their own conclusions
from the information they have found.
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Worksheet

DENSITY AND MELTING POINT OF METALS AND THEIR ALLOYS
worksheet

1) Use the internet to find the values of density and melting points of the metals and alloys in the table below, Classify
the pure metals as either heavy or light, if you know that heavy metals have lower density than Skg/dm3.

density
Steel ' kg/dm3
Aluminium

Metal/Alloy ' Density Unit of Heavy/Light metal  Melting point

Magnesium
Titanium
Copper

PC (plastic)
Elektron
Bronze
Brass

1} Ktery z kowt z uvedenych v tabulce ma nejnizsi hustotu?

2) lakou hmotnost by méla krychle o délce stramy 10cm vyrobena z hliniku a kolik stejna krychle vyrobena
z oceli?

Bude mit dil vyrobeny z hoféiku vEtii hmotnost nei stejny dil o stejném objemu materialu vyrobeny
7 mosazi?

3

Porovnejte hmotnost dvou sougastek o stejném objemu, kdy jedna je vyrobena z mosazi, druha je vyrobena
z oceli.

4

5) Které z kovl v tabulce wie by se hodily na vyrobu mékké pajky, jestlize jeji teplota taveni musi byt do 500°C?

6] Ktery z kov(l v tabulce wie ma nejvy3ii teplotu taveni?
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The course of teaching has therefore changed as follows:

e Interpretation of density using problem-based interview

e Names of basic alloys of copper, aluminium and magnesium, estimation of their density and
comparison with the density of steel.

e Students independently search for the densities of metals and their alloys using internet
sources. Classify them as light and heavy metals, complete tasks and draw their own
conclusions by comparing densities.

e Discussion of the developed solutions.

e Interpretation of the definition of the melting point. The importance of this knowledge for
various metal processing technologies - casting, welding...

e Finding the melting points of selected metals and some of their alloys using internet
sources. Completing assighments and making their conclusions based on the value of
melting points of the selected metals.

e Discussion of the developed solutions.

e Distribution of worksheets

e Evaluation of each individual lesson

Feedback on the lesson

The current problem in schools and everyday life, in times of access to loads of information in an
instant, primarily seems to be the lack of education focused on critical thinking, media literacy, and
the handling of resources and information. We have been reforming education for 20 years, or
talking about it, but nothing fundamental has actually happened or is happening. And | feel that it is
something | need to do with my students, in a field of science which should provide clear and
unbiased results.

Searching online was rather difficult at first due to the setbacks | mentioned earlier on. It also took
longer as the students were not provided with a single source of information. This was our very first
lesson in which | asked them to search online themselves. As we have started using it during other
lessons too, they became more confident in using their own skills. Of course the students are not
always ready to become involved, you have to be careful not to let them become distracted while
online. However the online element proved to be useful for them as well as for me, as | learned more
about their ways of thinking and their knowledge of the online environment. It helped me to adjust
and modify our other online activities.
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