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Density and Melting Points of  

Metals and Their Alloys 

Partly online, can also be done fully online 

1st 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/m3 to kg/dm3. 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 

· Interpretation of density using problem-based interview 

· 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 

· Names of basic alloys of copper, aluminium and magnesium, estimation of their density and 

comparison with the density of steel 

· Interpretation of the definition of melting point. The importance of this knowledge for various 

metal processing technologies - casting, welding... 
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· Finding the melting points of several metals from the table in the PP presentation and comparing 

them 

· Distribution of teaching texts 

· Evaluation of each individual lesson 

· Following the closure of schools I 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 I 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 
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Online version of the preparation 
This is an important topic which is part of the final exams. I 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 I needed my students to become confident in 

doing so. That is why I 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, I 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. 

I 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 
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The course of teaching has therefore changed as follows: 
· Interpretation of density using problem-based interview 

· Names of basic alloys of copper, aluminium and magnesium, estimation of their density and 

comparison with the density of steel. 

· 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. 

· Discussion of the developed solutions. 

· Interpretation of the definition of the melting point. The importance of this knowledge for 

various metal processing technologies - casting, welding... 

· Finding the melting points of selected metals and some of their alloys using internet 

sources. Completing assignments and making their conclusions based on the value of 

melting points of the selected metals. 

· Discussion of the developed solutions. 

· Distribution of worksheets 

· 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 I feel that it is 

something I 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 I 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 I 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 I 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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