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GRADE 7: Earth and space 1 

Origins and properties of rocks 

About this unit 
This unit is the only unit on Earth and space for 
Grade 7.  

The unit is designed to guide your planning and 
teaching of lessons on Earth and space. 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 10 and Grade 5. 

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 be aware that 
there are rocks beneath all the surfaces of the Earth and that these have a 
variety of different properties and that weathering of these rocks provides 
the matrix from which soil is made. 
 

Expectations 
By the end of the unit, students describe different rocks in terms of 
texture, porosity and density. They know the typical features and the origins 
of sedimentary, metamorphic and igneous rocks. They understand the main 
features of geological time. They know the internal structure of the Earth. 

Students who progress further explain geological processes and events 
such as volcanoes and earthquakes in terms of plate tectonics. 

 

Resources 
The main resources needed for this unit are: 
• collection of igneous, metamorphic and sedimentary rocks 
• top-pan balance 
• newsprint – at least 15 m 
• poster showing an erupting volcano 
• Internet access  
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• rock, mineral 
• igneous, metamorphic, sedimentary, rock cycle 
• fragmented, foliated, crystalline textures 
• volcano, earthquake, lava, intrusions 
• fossils, geological timescale, eons, eras 
• continental drift, plates, plate tectonics 

UNIT 7E.1 
10 hours 
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Standards for the unit 

10 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 7 standards 
 EXTENSION STANDARDS 

7.15.1 Recognise properties of rocks, such as texture, porosity and density.  

7.15.2 Describe how igneous rocks crystallise from magma released during 
movements of the surface of the Earth, and relate crystal size to cooling rate. 

 

5.11.1 Compare different rocks and group 
them according to readily observable 
characteristics; devise tests for 
making simple comparisons between 
different rock types, such as the 
effect of rubbing and porosity. 

7.15.3 Use the distinctive features of igneous, sedimentary and metamorphic 
rocks to distinguish between them.  

 

7.15.4 Describe how sedimentary rocks are formed from sediment under the 
influence of pressure.  

 5.11.3 Know that there is rock under all the 
Earth’s surfaces and that soil is 
formed from rocks by the processes 
of weathering. 

7.15.5 Know that metamorphic rocks are formed from sedimentary rocks that are 
subjected to high pressure and/or temperature.  

 

 7.15.6 Know that rocks are made up of pure compounds called minerals, many of 
which are important raw materials for industry.  

10A.18.7 Describe, with essential chemical 
reactions, the extraction of steel from 
iron ore and recycled scrap iron in the 
electric arc furnace. 

  10A.18.10 Be aware that large-scale extraction and 
refining processes are often damaging to 
the environment and that this has to be 
balanced against the benefits of the 
processes; list some of the steps taken 
to minimise environmental degradation in 
the processes studied.  

 7.15.7 Describe the formation of oil and gas and how they are now extracted and 
used.  

10A.18.3 Know how a variety of fuels and other 
useful compounds can be obtained 
from petroleum and natural gas 

  9.16.4 Name the common fossil fuels and 
explain their origin. 

 7.15.8 Know that Earth’s history can be conveniently divided into periods 
categorised by particular geological and climatic conditions and by the 
nature of the things that were living during the periods.  

7.15.10 Know that the surface of the Earth 
consists of moving continental plates 
floating on a layer of molten rock 
below the surface.  

4 hours 

The rock cycle 
 

2 hours 

Useful materials 
from rocks 
 

4 hours 

Geological 
history and plate 
tectonics 

 7.15.9 Know the main features of the internal structure of the Earth.  7.15.11 Show how the theory of plate tectonics 
can explain the main mountain ranges 
and volcano and earthquake zones.  

  7.2.2 Know that science is divided into many different fields of study and realise 
that although scientists working in these fields may use very different 
techniques, they share a common methodology. 
 

 

Unit 7E.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Introduction to geology 
As an introduction to this unit, spend a short time explaining how science is conveniently 
divided up into different fields of study. Describe some of the main ones and ask students if 
they know the names of them. Include chemistry, physics, astronomy and biology. Introduce 
the study of geology as the study of the structure of the Earth, and particularly the study of the 
rocks that make up the Earth’s crust. Ensure that the students realise that although all these 
disciplines have different names, they all have a common methodology. 

 
Enquiry skill 7.2.2 

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

 

Properties of rocks – appearance 
For this unit, you will need a collection of common rocks of all three types. These should be 
named but, at the start of this topic, they should not be classified according to type. 

Hand out rock samples to students, working in groups. Ensure that each group has at least one 
example of a sedimentary, metamorphic and igneous rock. Give out hand lenses and ask the 
groups to look at the fine structure and the feel of each and to try to group them. They should 
be able to distinguish the three types, which you can then name. At this stage do not discuss 
their different origins. 

Now get groups to develop a table of the properties of the rock samples as described below. 

 
 
 

 
 
 
 
 

Enquiry skill 7.4.1 

 

 

 

 

 

 

Properties of rocks – permeability 
Ask groups to weigh a rock sample, immerse it in water for a few minutes and then take it out 
and mop it dry. Then ask them to reweigh it to see whether water has been absorbed. 

  

Properties of rocks – density 
Ask groups to find the volume of the weighed rock by displacement of water in a measuring 
cylinder. Then ask them to calculate its density 

  

4 hours 

The rock cycle 
Recognise properties of 
rocks, such as texture, 
porosity and density. 

Describe how igneous rocks 
crystallise from magma 
released during movements 
of the surface of the Earth, 
and relate crystal size to 
cooling rate. 

Use the distinctive features of 
igneous, sedimentary and 
metamorphic rocks to 
distinguish between them.  

Describe how sedimentary 
rocks are formed from 
sediment under the influence 
of pressure.  

Know that metamorphic 
rocks are formed from 
sedimentary rocks that are 
subjected to high pressure 
and/or temperature.  

Know that science is divided 
into many different fields of 
study and realise that 
although scientists working in 
these fields may use very 
different techniques, they 
share a common 
methodology. 

Properties of rocks – hardness 
Ask groups to sort the rocks in order of harness by finding out which rock will mark which. This 
is the basis of Mohs’ scale, which students can be given. 

 

Only do this activity if there are many specimens 
of a rock sample, as it damages the specimen.  

 

    

Unit 7E.1 
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Objectives Possible teaching activities Notes School resources 

Igneous, metamorphic and sedimentary rocks and the structure of the Earth 

Set students a library and Internet task to research the origins of these three classes of rocks, 
find out about their chief characteristics and discover how they are related. As a result of their 
research, they should be able to name common examples of each type. Research work into 
igneous rocks will also lead to a knowledge of the structure of the Earth and the significance of 
the rate of cooling of molten magma in the rock cycle. They will also discover mechanisms 
through which igneous rocks reach the surface.  

As students carry out this research, they should have available the table of results of their 
activities on the properties of rocks – they need to ensure that they can identify clearly which 
class each sample belongs to. 

Summarise their findings in a class discussion and note the main properties of each type of 
rock on the board or OHP. Introduce the rock cycle to show how the three types are inter-
dependent. Trace some common rocks round the cycle to show the origins of sedimentary 
rocks (e.g. limestone, sandstone, rock salt) and the relationships (e.g. between limestone and 
marble, sandstone and quartz). 

Explain the appearance of rocks in terms of their origins and, where possible, show examples 
of each. Discuss how crystalline, fragmented and foliated textures arise. Recall work done on 
growing crystals in Grade 6 – in particular that, if crystals grow slowly, they tend to be larger 
than if they grow fast. Use this to explain the difference in crystal size in igneous rocks that cool 
down fast (as in lava flows from volcanoes) and those that cool down slowly (such as in 
intrusions), and also explain why those that cool under water often form glasses with no 
crystalline structure. 

 
ICT opportunity: Use of the Internet. 

Enquiry skill 7.1.2 

 

Animations of the rock cycle 
Animations of the rock cycle can be found on the Internet. These can be accessed by the 
students or by you to be used in class. These show very clearly how sedimentary rocks are 
formed through erosion of other rocks; how these can be changed into metamorphic rocks and 
how all rocks can be sucked down into the magma to be recycled as intrusions or during 
volcanic activity. 

 

ICT opportunity: Use of animations from the 
Internet. A very good example of a rock cycle 
animation can be found on the Houghton Mifflin 
education textbook support website at 
www.classzone.com/books/earth_science/ 
terc/navigation/visualization.cfm. Enter the 
keycode ES0602.  

Note that some animations can be downloaded 
while others must be viewed on their sites and 
downloading enfringes copyright. An Internet 
connection to the classroom is essential if these 
are to be used. 
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Objectives Possible teaching activities Notes School resources 

Minerals 
Refer back to the initial examination of rock samples and the discussion on rock textures. Draw 
the attention of the class to what they observed when they looked at igneous rocks. 
Alternatively, hand out samples of igneous rocks and ask students, in groups, to re-examine 
them and report what they see. 

They should report that they see small regular-shaped crystals. Ask them what they recall 
about crystals from their work on crystals in Grade 6 and earlier in Grade 7. The important point 
to bring out is that crystals are pure compounds and that igneous rocks can be seen to be 
mixtures of different crystals, or mixtures of compounds, called minerals. 

Some of these minerals are of use to us because useful materials such as metals can be 
extracted from them. Ask the class to find out, from their textbooks, the library or the Internet, 
something about the importance of the following minerals and where they are mined: 
limestone, haematite, bauxite, copper pyrites, zinc blende (any others you may wish to add). 

 
 
 
 
 

 
 
 
 

ICT opportunity: Use of the Internet. 

Enquiry skill 7.1.2 

 

 2 hours 

Useful materials from 
rocks 
Know that rocks are made up 
of pure compounds called 
minerals, many of which are 
important raw materials for 
industry.  

Describe the formation of oil 
and gas and how they are 
now extracted and used.  

Petroleum and natural gas 
Ask the class to use their textbooks, the library or the Internet to find out about the process by 
which oil and natural gas were formed, how long ago this happened, and how it is that there 
are deposits of these minerals in certain places throughout the world now. 

Either ask students to do small individual study projects on how these minerals were formed or 
let them work in groups to create a class display on the topic. The main focus should be on the 
Qatar gas field, its origins, how the gas is extracted and its importance to the country. This work 
will be followed up in more detail in Grade 9. 
 

 

ICT opportunity: Use of the Internet. 

Enquiry skill 7.1.2 

 

 

 

4 hours 

Geological history and 
plate tectonics 
Know that Earth’s history can 
be conveniently divided into 
periods categorised by 
particular geological and 
climatic conditions and by the 
nature of the things that were 
living during the periods.  

Know the main features of 
the internal structure of the 
Earth.  
 

Was Qatar always as it is now? 
Ask students whether they think Qatar was always as it is now. Could it, sometime in the past, 
have been covered in forest, or at the bottom of a sea? They will probably suggest that it has 
changed over time; then ask them for the evidence of change, not only in Qatar but 
everywhere. They will probably suggest things like fossil evidence.  

Show them a globe of the world as it is now and ask what must have changed. Ask questions 
such as ‘How did sand get to the Sahara desert?’ Draw their attention to the shapes of Africa 
and South America, which seem to fit together like jig-saw pieces. Ask what that suggests.  

The important outcome of this session is that it should be clear that the Earth has changed in 
the past and is continuing to change. The rest of this topic will cover this process. 
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Objectives Possible teaching activities Notes School resources 

Making a geological timescale 
Start questioning the class about how old things are. Start with things close to them, such as 
their family. Ask about how long ago the earliest person they have ever read about lived. Start 
placing these incidents on a timescale on the board or OHP that has the present day at one 
side. 

Then ask about other things they may have heard of that happened much longer ago (e.g. the 
Ice Age, the age of the dinosaurs). Place these on the scale. The class will realise that the 
scale on the board or OHP is not long enough and that if a geological timescale is to be made, 
the events since humans have been on the planet will occupy a tiny part at the recent end. 

To make a geological timescale, you will need a sheet of paper 15 m long that will go around at 
least two sides of the room. Label the scale every 100 million years (allow about 30 cm on the 
scale for each 100 million years). Label the eons and eras; although it is not necessary that 
students should remember these names, they may be interested in them and some, like 
Jurassic, they may already know. 

Assign a specific section of the timescale to each group and ask them to find out about it and to 
make a (pictorial) display on their part of the scale that tells everyone what was happening 
around that time. Agree on the nature of the important events that should be displayed, such 
as: the appearance of humans; the first mammals (or reptiles, amphibians, birds, fish); the first 
vertebrates; the time of the dinosaurs; the first flowering plants; the first plants; the first bacteria; 
the origins of the Qatar gas field; the last Ice Age; the formation of the Earth. 

 

You may need some resource materials on when 
different geological events happened. There are 
many useful sites on the Internet that will provide 
this information. 

A 15 m sheet of paper can be made from many 
A4 sheets or you can ask a local newspaper 
printer for some end-of-roll newsprint that they 
have not used. 

Enquiry skill 7.3.1 

 
Lesson plan 7.4 

Volcanoes and earthquakes 
Ask the class what they know about recent earthquakes or volcanoes, or famous ones in the 
past. Encourage them to share their knowledge. Be ready with some interesting facts about 
famous volcanoes to add to the debate. Ask them what volcanoes tell us about conditions 
inside the Earth. Show them video clips of volcanoes and animations that show how volcanoes 
form and explode. Illustrate the process with a poster on the board.  

Discuss the concept of plate tectonics with more advanced students. Point out how volcanoes 
are often found above places where one tectonic plate is moving under another, generating a 
lot of heat due to friction. This is released in the form of volcanic activity. Show how volcanoes 
often occur in rows along such plate boundaries. 
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Objectives Possible teaching activities Notes School resources 

 The structure of the Earth 
Show a diagram or a model of the structure of the Earth. Discuss evidence for the structure; 
students will know about the magnetic field of the Earth that implies an iron core. In Grade 9 
they will learn more about how the way that shock waves from earthquakes travel around the 
Earth tells us much about the Earth’s internal structure. The important feature of the structure 
that they should understand is that there is a solid crust, which is floating on top of molten rock 
called magma. This is a key element in the rock cycle that they have studied above. 

Encourage more advanced students to study the concept of continental drift and plate 
tectonics. Ask them to search the Internet for information about how continents have moved in 
the past and how they are still moving. They should find out about the supercontinents (and 
evidence for them) of Pangea, Laurasia and Gondwana. Animations are available on the 
Internet showing how these have split up and how, in particular, the break-up of Gondwana has 
led to the distribution of continents that we see today. 

There is much good pictorial information, including animations, on the Internet; ask students to 
incorporate this into an ICT-based report on this topic. 

More advanced students can also carry out research into how plate movement caused the 
Asian tsunami of December 2004. 
 

 

 
 
 
 
 
 

ICT opportunities: Use of the internet; use of 
animations to show plate movement and to show 
continental drift; use of display software to 
prepare a report incorporating animations. 

Wikipedia shows continental drift using an 
animation, and a particularly good animation 
showing the break-up of Gondwana and the 
formation of the present continents can be 
downloaded from 
kartoweb.itc.nl/gondwana/index.asp 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Analysis of the texture of a rock gives information about the conditions in 
which the rock formed. 

• Crystalline textures form when liquid cools and solidifies or rocks are 
heated while remaining in the solid state or water evaporates from a 
solution. 

• Fragmental textures form when pieces of rock or animal shell are 
cemented together. 

• Foliated textures form when crystals grow inside solid rocks in the 
direction of least pressure. 

a. Use this information to complete the table on the right. Place a  in the 
correct box or boxes in each row. 

 

b. Volcanic rocks are formed from lava. An intrusion forms when magma 
flows into other rocks and then cools down. Describe and explain the 
difference in the crystalline texture of volcanic rock and rock formed from 
an intrusion. 

 

 Igneous Metamorphic Sedimentary 

Most of these 
rocks have a 
crystalline 
texture 

   

Most of these 
rocks have a 
fragmental 
texture 

   

These rocks 
have foliated 
features 

   

 

c. Obsidian is a glass-like volcanic rock which can form under water. It contains no crystals. Suggest 
why obsidian contains no crystals. 

QCA Key Stage 3 science, 2002, level 8 

 

 

The list below gives some processes which occur in the rock cycle. 

1 Grains of sediment washed down by rivers collect in layers on the sea bed. 

2 Large crystals form as molten magma cools deep below the Earth’s surface. 

3 Layers of rock are compressed and melted as they are drawn down into the magma. 

4 Grains of sediment are cemented together as they are buried deep under thick layers of other 
sediments. 

5 New crystals form in layers as rocks are affected by high temperature and increased pressure 
deep in the Earth’s crust. 

6 New minerals form with flat crystals when layers of mudstone are squeezed. 

a. Draw a diagram of the rock cycle showing the three types of rock: igneous, metamorphic and 
sedimentary. Indicate the approximate place in the cycle of these events by placing the number 
in your diagram. 

b. Give the numbers of two steps that could lead to the formation of sandstone and a further step 
that could lead to the formation of quartz. 

  

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. 

Give two pieces of evidence that suggest that the part of the Earth’s surface where Qatar now is was 
once under the sea. 
 

 
 

 

Unit 7E.1 
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