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GRADE 8: Materials 2 

Metals 

About this unit 
This is the second of four units on materials for 
Grade 8. This is one of many units in Grades 7 
and 8 that explore patterns in chemical reactivity 
and provide the necessary background 
knowledge for the understanding of the 
theoretical basis of chemistry that is introduced 
in Unit 9M.1 ‘Atomic and molecular structure’. 

The unit is designed to guide your planning and 
teaching of lessons on materials. It provides a 
link between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 9 and Grade 7. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and 'real 
life' applications. 
 

Previous learning 
To meet the expectations of this unit, students should already know that 
metals are a group of elements with specific common physical and chemical 
characteristics. They should understand the nature of the change when a 
substance burns and also when a substance reacts with an acid.  
 

Expectations 
By the end of the unit, students identify reactivity trends for metals in the 
periodic table. They arrange metals in order of reactivity based on their 
reactions with air, oxygen, water and dilute acids, and know the products of 
these reactions. They know that reactive metals can displace less reactive 
ones from their compounds. They test for hydrogen. They know that we use 
a variety of methods to prevent iron from rusting, according to the use we 
make of the metal. 

Students who progress further write symbol equations for reactions of 
metals. They place an unknown metal in the reactivity series according to its 
properties. They understand why aluminium often does not show behaviour 
expected from its position in the reactivity series. 

 

Resources 
The main resources needed for this unit are: 
• transparent sandwich boxes with a good seal 
• an investigation planning poster that will help to identify and control 

experimental variables 
• oxygen and hydrogen gas in cylinders 
• safety screen 
• samples of different metals 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• metal 
• names of common metals used 
• acid, oxygen 
• displacement, reactivity series, reactivity order 
• corrosion, tarnishing, rusting, protection 

UNIT 8M.2 
9 hours 
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Standards for the unit 

9 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 8 standards 
 EXTENSION STANDARDS 

7.14.2 Know that some acids and alkalis 
can be corrosive and hazardous, and 
be aware of the use of hazard 
symbols to describe this. 

8.13.1 Deduce a reactivity series for common metals based on their reactions with 
air, oxygen, water and dilute acids. 

 

 

 8.13.2 Know that the test for hydrogen is that it explodes when mixed with air and 
ignited. 

 

7.13.3 Know that when a substance burns, 
it combines chemically with the 
oxygen in the air and that the overall 
mass of the product(s) is greater 
than the original mass of the 
material.  

8.13.3 Know that when metal reacts with air, oxygen or water, an oxide or 
hydroxide is formed and that if this is soluble in water, the solution is 
alkaline. 

9.13.6 Know how atoms combine using ionic 
(electrovalent) or covalent bonds. 

 

 8.13.4 Correctly place a metal in the reactivity series based on experimental 
evidence. 

 

8.13.5 Account for the anomalous behaviour 
of aluminium in its reactions with air, 
water and dilute acids. 

3 hours 

Corrosion 
 

1 hour 

Properties of 
hydrogen 
 

5 hours 

Metal reactivity 
series 

 
 

8.13.6 Know that iron will rust in the presence of air and water, and that it can 
be protected from rusting by oiling, painting, galvanising, coating with 
plastic, electroplating and tin plating. 

  

  8.13.7 Understand that reactive metals can displace less reactive ones from their 
compounds. 
 

 

Unit 8M.2 
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Activities 

Objectives Possible teaching activities Notes School resources 

Corrosion 
Bring some everyday examples of corrosion (e.g. rusted steel objects, tarnished copper or 
silver) into the classroom. Ask students to give examples of others. List them on the board or 
OHP. Ask for ideas about what causes corrosion and tarnishing of metals. Some will say it just 
happens, others will suggest that water is important. Many may observe that seawater is very 
corrosive. 

Challenge them, in groups, to design an experiment to test their ideas. It should use several 
common metals and several conditions: dry air, moist air, water, salt water. The conditions can 
be created in well-sealed sandwich boxes. One idea that should be suggested is that all 
samples should be clean and free from grease. Some students may suggest including some 
polluting gases, such as sulfur dioxide. There are many possible variables in this activity; try to 
organise the groups to work together so that the effects of all of them can be tested. 

After several days, encourage group and class discussion of the results. Develop a table of 
results that shows all the metals used and the presence or absence of all the possible variables. 
The results will show that tarnishing does not happen readily in dry pure air but that all the other 
factors contribute to it, particularly if the metals are in contact with salt water (or any electrolyte). 

Through group discussion decide which metals corroded the most and which were most 
resistant. Determine also the conditions that caused the least and the most corrosion. Were 
these conditions the same for all metals? 

 
The correct conditions in the boxes can be 
created as follows: 
• use lumps of calcium oxide to absorb water 

from the air; 
• use moist cotton wool to make the air moist; 
• use crystals of a sulfite add some sulfur 

dioxide to the atmosphere; 
• use alcohol to degrease metals. 

Use the investigation planning poster to help 
plan the experiment. 

Water that is largely free from dissolved air may 
be required. This can be made by boiling the 
water and then covering it with cooking oil or 
candle wax to stop the air re-entering. However, 
it is impossible to make water that is entirely free 
of dissolved air in a school laboratory. 

Enquiry skill 8.1.1 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

3 hours 

Corrosion 
Know that iron will rust in the 
presence of air and water, 
and that it can be protected 
from rusting by oiling, 
painting, galvanising, coating 
with plastic, electroplating 
and tin plating. 

Protecting steel from rusting 
Ask students to list all the ways that they know of protecting steel from corrosion (rusting). They 
may suggest painting, oiling, galvanising, electroplating, tin plating, coating in plastic. Ask them 
to devise a fair test to discover which is most effective.  

Use ready prepared examples of galvanised, tin-plated or plastic coated steel. If salt water is 
used to make the steel rust, the results will be visible quickly. 

Discuss the advantages and disadvantages of different forms of protection. Ask students to list 
in a table when each form of protection is the most appropriate and why. Give help if necessary 
by putting some of the details on the board or OHP. 

 
Terminology: Be clear about the distinction 
between iron and steel. Pure iron is very rare. It 
is a soft metal that does not rust easily. The 
addition of small quantities of carbon makes 
steel, which is harder but more susceptible to 
corrosion. Common objects that we often 
describe as being made of iron (e.g. ‘iron’ filings) 
are in fact made of steel. It is, however, the 
element iron in the steel that corrodes. 
 

 

 
  

 

 

Unit 8M.2 
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Objectives Possible teaching activities Notes School resources 

Hydrogen 
Demonstrate safely how hydrogen burns or explodes. This is easier if a cylinder of hydrogen is 
available. Soap bubbles blown with hydrogen rise rapidly and can be ignited. Demonstrate the 
hydrogen and air explosion in a test-tube as an example that students can copy. Note the 
formation of condensation when hydrogen burns; this can be shown to be water using cobalt 
chloride paper. 

Ask students to write word and symbol equations for all reactions. They may need assistance. 

 
Safety: If using a hydrogen cylinder, make sure 
that it cannot fall over and that the prescribed 
valve is fitted. Hydrogen is very explosive when 
mixed with air or oxygen. Always test a small 
sample before lighting it to ensure it is not mixed 
with air. Students should not prepare hydrogen 
in anything larger than a test-tube. 

 1 hour 

Properties of hydrogen 
Know that the test for 
hydrogen is that it explodes 
when mixed with air and 
ignited. 

Ask students to work in groups to prepare and test hydrogen. Tell them to generate the 
hydrogen from granulated zinc and dilute acid, and ensure they follow instructions to collect 
hydrogen in a separate tube and identify it by the characteristic explosion with air. Suggest that 
they add a small quantity of copper sulfate solution to the acid; they will find that this speeds up 
the reaction. Discuss this as an example of catalysis.  
 

  

Action of metals on water and acid 
Recall the corrosion activity at the beginning of the unit. Ask which metals corroded most and 
which the least. Students have seen that zinc will react with acid to produce hydrogen – ask 
them to predict what might happen if other metals are added to dilute acid. 

Ask groups to test the reaction of a range of metals with water and with dilute acid. Tell them to 
clean metal samples with emery paper or steel wool and place the samples in test-tubes 
containing about 2 cm of the liquid. Ask them to test any gas evolved for hydrogen. Allow all 
samples to stand for at least 1 hour, preferably until the next lesson. Ask students to look 
carefully to see whether a reaction has occurred and, when it has, to test the residual solution 
with litmus paper. Careful observation is needed with some samples; there is a reaction 
between magnesium and water, for example. 

Demonstrate the reaction between sodium and water and potassium and water. 

Ask students to summarise the results in a table and draw valid conclusions. Is it possible to 
arrange the metals in order of reactivity, and is the order the same for both experiments? 

 
1 M sulfuric acid can be used. Suggested metals 
are Ca, Mg, Al, Cu, Fe, Zn, Pb. 
 

Safety: Take appropriate precautions when 
handling sodium and potassium. Use very small 
samples, cover the trough with a glass lid and 
use a safety screen. Students must not handle 
these metals and should stand a distance away 
from the demonstration. 

Enquiry skills 8.1.1 and 8.1.2 

 

 

The reaction of metals with oxygen 
Students may have seen these reactions demonstrated as part of Unit 7M.4. The 
demonstration may be recalled or repeated. The metal should be very hot or burning before it is 
lowered into the gas jar containing oxygen. The gas jar should have a little water in it which can 
be mixed with the smoke and tested with litmus paper. Ask students to write their observations 
in the table used in the previous activity and to draw valid conclusions about the reactivity order. 

The reactivity order for all experiments is the same; it reflects the general reactivity of the 
metals. Ask the class to write down the symbols of the metals in reactivity order. Then ask them 
to note where in the periodic table the metals appeared and make some general conclusions 
about the reactivity of metals in the different blocks of the table. 

 
Safety: If possible, use an oxygen cylinder. 
Make sure that the cylinder cannot fall over and 
that the prescribed valve is fitted. Other methods 
of making oxygen all carry hazards. So, if 
oxygen has to be prepared, do it before the 
lesson. 

Demonstrate Na, Mg, Fe (wool), Zn, Cu.  

 

 

5 hours 

Metal reactivity series 
Deduce a reactivity series for 
common metals based on 
their reactions with air, 
oxygen, water and dilute 
acids. 

Know that when metal reacts 
with air, oxygen or water, an 
oxide or hydroxide is formed 
and that if this is soluble in 
water, the solution is alkaline. 

Correctly place a metal in the 
reactivity series based on 
experimental evidence. 

Understand that reactive 
metals can displace less 
reactive ones from their 
compounds. 

Account for the anomalous 
behaviour of aluminium in its 
reactions with air, water and 
dilute acids. 

Placing an unknown metal in the reactivity series 
Provide students with samples of unknown metals and ask them to investigate the reactivity of 
the metals in several different ways and then place them on the reactivity series. 

 
Suitable metals include Li, Ni and Sn. 
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Objectives Possible teaching activities Notes School resources 

Aluminium 
Draw the attention of more advanced students to the anomalous behaviour of aluminium. In 
many of the experiments, it may appear unreactive. Sometimes it may appear unreactive to 
start with and then suddenly begin to react vigorously. Ask students to carry out some tests by 
cleaning a piece thoroughly and watching it. It will tarnish rapidly. Then ask them to clean 
another piece and quickly add it to acid. They should see evidence of immediate reactivity. 

Describe the resistant oxide coating that is normally present on the metal. This allows it to be 
used for many purposes even though it is as reactive as magnesium underneath the coating. 
The reactivity shows when the coating is disrupted. This will be followed up in Unit 8M.3. 

  

Displacement series 
Show the class that, when a piece of zinc is placed in some copper sulfate solution, it rapidly 
becomes coated with a deposit of copper. Ask them where the copper must have come from. 
Ask them to suggest a reaction. Show the displacement reaction on the board or OHP as a 
word equation. 

 
 

 

Split the class into groups and allow each group access to several different metals and to 
solutions of a salt of each metal. Ask them to place pieces of one metal in solutions of salts of 
all the others and to look carefully for a reaction (which may be quite slow). Tell them to tabulate 
the results in a grid. Ask for conclusions. It is quite easy to see that a metal will displace from a 
solution of its salt any other metal that is below it in the reactivity series.  

Ask students to write word equations for any reactions they observed. 

Less advanced student may find this activity 
difficult.  

Possible metals include Mg, Cu, Pb, Zn, Al, Fe. 

Use 1 M solutions of soluble salts of the metals. 

 

 

Additional spectacular displacement reactions can be demonstrated by heating oxides of less 
reactive metals with powdered magnesium or zinc. The thermit reaction between iron oxide and 
powdered aluminium may be demonstrated. 

Safety: Demonstrations that involve heating 
metal oxides with magnesium or aluminium 
powder should only be done in class after 
practice outside lessons. Appropriate safety 
precautions should be taken. The thermit 
reaction should be done outside with students 
standing well clear. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be 
provided informally or 
formally during and at the 
end of the unit, or for 
homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

Rashid was investigating the rusting of iron. He set up five experiments as shown below, and 
left the test-tubes for three days.  

 
 

He wrote the following observations in his book. 

Test–tube Observation 

A 

B 

C 

D 

E 

nail slightly rusty 

nail still shiny 

nail still shiny 

nail very rusty 

nail slightly rusty, bubbles of gas seen 

a. Explain why the nails had not rusted in test-tubes B and C. 

b. Is vinegar acidic, alkaline or neutral? When the iron reacted with the vinegar, bubbles of 
gas were formed. 
What gas was formed? 

[continued] 

  

Unit 8M.2 
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 Examples of assessment tasks and questions Notes School resources 

[continued] 
c. Before putting the iron nail in test-tube D, Khadija weighed the nail. After three days she dried 

and weighed the nail and the rust which had formed. How did the total mass of the nail and 
rust compare with the mass of the nail at the beginning? Give the reason for your answer. 

d. Rashid concluded that the presence of salt in the water made the nail rust more quickly. 
Explain why he drew that conclusion from his experiments. 

QCA Key Stage 3, 2001, level 6 

  

a. Consult the metal reactivity series constructed by investigating the action of metals Na, Mg, 
Al, Zn, Fe, and Cu with air, water and acids. Where in the reactivity series would you place 
the following metals? 

 i. Lithium, Li, reacts vigorously with acids and bubbles are produced rapidly when it is put in 
water. 

 ii. Nickel, Ni, tarnishes very slowly when heated in air and does not react with dilute acids. 

b. Calcium comes between Na and Mg in the reactivity series. Predict its action with water. 

c. Cobalt comes below iron in the reactivity series. Predict what would happen if you placed 
some zinc into a solution of cobalt chloride. 

 

 

 

 

 

Enquiry skill 8.1.2 

These reactions may be tried out to test the 
predictions 

 

 

The diagram shows the production of hydrogen.  

a. Name a metal that can be used for this reaction and one that cannot. 

b. What does this experiment tell you about the solubility of hydrogen in water? 

c. If you took a test-tube of the gas and opened it near a flame, what would you see and hear 
happening? Condensation will be seen on the inside of the tube; where does this come from? 
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