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Overview

Key questions

To develop understanding of the key scientific principles of the group of attainment targets.

· What is an element?

· What is an atom?

· How can elements be classified into different groups?

· What use is the periodic table?

Key ideas behind the key questions

· Elements are substances that cannot be broken into simpler substances by chemical reactions. All substances in the universe are made from 92 naturally occurring elements. A further 21 elements have been made in nuclear reactors.

· Each element has its own unique atom and is given a number called the atomic number. Atoms themselves contain three particles known as protons, neutrons and electrons. The protons and neutrons are found in the nucleus and the electrons around the nucleus are arranged in shells. The atomic number of an element tells us the number of protons and number of electrons in its atoms.
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· The first shell can hold a maximum of 2 electrons.

· The second shell can hold a maximum of 8 electrons.

· The third shell can hold a maximum of 8 electrons.

(Above the element Ca the arrangement is more complicated and would not be covered at this level.)

· One element cannot be changed into another by chemical reactions.

· We can classify elements into metals and non-metals using their physical properties.

· In some elements the atoms join together to form molecules containing two atoms. These elements are known as the diatomic elements (H2, O2, N2, F2, Cl2, Br2, I2).

	Metals
	Non-metals

	Electrical conductors
	Electrical insulators

	High melting-point solids

(except mercury, which is a liquid)
	Gases or low melting-point solids

(except bromine, which is a liquid)

	Most have shiny surface
	Non-shiny solids

	Malleable and ductile
	Solids are brittle


· The element carbon is a non-metal that conducts and has a high melting point.

· Elements are arranged in the periodic table in order of increasing atomic number into horizontal rows called periods and vertical columns called groups. Elements in a group have the same number of electrons in their outer shell and similar chemical properties.

Attainment targets

	Attainment outcome – Earth and Space

	Group 28 – Periodic Table
	Strand

	Describe what is meant by an element. ES–E2.2
	Materials from Earth

	Describe how physical properties of elements are used to classify them as metals or non-metals. ES–E2.3
	Materials from Earth

	Describe some of the characteristic features of the periodic table.

ES–F2.2
	Materials from Earth

	Describe some features of the structure of the atom. ES–F2.1
	Materials from Earth


Teaching and Learning

Related science concepts already covered

It is important to build on pupils' prior understanding.

· Group 15: The Earth and its Resources

· Group 22: Model of Matter 

· Group 23: Acids and Metals

Future learning

This allows teachers to set the scene for future learning.

· Group 29: Chemical Reactions

· Standard Grade Chemistry: Atoms and the Periodic Table, Properties of Substances

· Int 1 Chemistry: Unit 1 Chemistry In Action

Finding out pupils’ present understanding

· Pupils can be asked to complete a KWL grid to record what they think they know about the Periodic Table, what they would like to know about the Periodic Table, and then revisit at the end of the topic to record what they have learnt.

· Pupils make a list of the gases of the air and their uses.

· Pupils design a poster to demonstrate their understanding of the everyday uses of solids, liquids and gases.

Pupils’ general misunderstandings

· Pupils think that one element can be changed into another.

· Pupils have difficulty understanding the difference between an element and a compound.

· Pupils have difficulties in appreciating the size of atoms.

Strategies for teaching key ideas

· Earth and Space: Materials from Earth

· Group 28 – Periodic table

· E2.2 – Describe what is meant by an element

Elements

Atoms in elements can be represented by using the chemical symbol inside a circle like this:

	for oxygen
	for hydrogen
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Activity 1

Using the periodic table, complete the symbols on worksheet E2.2 for the atoms:

	iron
	helium
	copper
	sulphur
	carbon


Activity 2

An element contains only one type of atom. If more than one atom is combined together we call this a molecule. If the atoms are of different types we call this molecule a compound.
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· Complete worksheet E.2.2

· Find the symbols from the periodic table for the atoms shown

· Identify whether each diagram is an atom, element, molecule or compound. You must try to use more than one word for each diagram.

E2.2 – Worksheet

Activity 1

Use the periodic table to write symbols for the following elements.

	iron
	helium
	copper
	sulphur
	carbon
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Activity 2

For each of the following please tick the box(es) that apply.

	
	Atom
	Element
	Molecule
	Compound
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· Earth and Space: Materials from Earth

· Group 28 – Periodic table

· E2.3 – Describe how physical properties of elements are used to classify them as metals or non-metals.

Metal or non-metal

Study this information table about metals.

	Information

Metals usually have the following physical properties.

They:

· are solid at room temperature (except mercury, which is a liquid)

· have high melting and boiling points

· conduct heat and electricity well

· are hard and strong

· are readily shaped (malleable)

· can be polished to shine (lustrous)

· will ring when hit (sonorous).


Using the information above complete worksheet E2.3 answering ‘true’, ‘false’ or ‘more information needed’, to each of the statements given.

E2.3 – Worksheet

Complete the table entering whether you think the statement is true, false or whether you need more information; then give a short explanation of your choice of answer.

	Statement
	True, false or more info.
	Explanation

	Iron is not a metal as it rusts and is dull.
	
	

	Mercury is a metal even though it is a liquid as it is shiny.
	
	

	Diamond is a metal as it is shiny.
	
	

	Sand is a metal as it has a high melting point and boiling point.
	
	

	Graphite can conduct electricity so it is a metal.
	
	

	Plastics are easily shaped and are metals.
	
	

	Wood is hard and strong but cannot conduct electricity therefore it is not a metal.
	
	

	If a substance has all the physical properties of a metal but one then it must be a metal.
	
	


· Earth and Space: Materials from Earth

· Group 28 – Periodic table

· F2.2 Describe some of the characteristic features of the periodic table

The Periodic Table

The periodic table of the elements is a way to organise all the elements we know.
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Read the information below, then complete the revision map worksheet.

Elements in the same group (vertical column) have similar properties. The horizontal rows in the table are called periods and each period of elements have the same number of electron shells.

Each element contains only one type of atom with a unique number of protons, neutrons and electrons. There is the same number of electrons as protons in a neutral atom. This gives us the atomic number.

The mass of an atom can be calculated by adding the number of neutrons to the number of protons. This is the mass number.

As we progress from top left of the periodic table to the bottom right going across the table, the elements increase in atomic number.

The periodic table can be divided into blocks of similar elements; these blocks are metals, non-metals, transition metals and noble gases.

Each group, from group1 to group 7, is numbered after the number of outer electrons the atoms of the element has.

F2.2 – Worksheet
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	Number

	A column in the periodic table is called a group.
	

	Each period has the same number of electron shells.
	

	Periods are horizontal rows in the periodic table.
	

	The number of electrons in a neutral atom equals the number of its protons.
	

	The periodic table arranges chemical elements; each element has a different number of electrons.
	

	Electrons are arranged into shells.
	

	A row in the periodic table represents a period.
	

	The number of electrons in the outer shell tells us which group the elements belong to.
	

	The groups are identified by their column in the periodic table.
	

	Protons and neutrons when added together give the mass number.
	


· Earth and Space: Materials from Earth

· Group 28 – Periodic table

· F2.1 – Describe some features of the structure of the atom

The atom

Every atom is composed of three particles: proton, neutron and electron.

Every neutral atom has the same number of electrons as protons. The particles are arranged as shown below. The electrons fill the shells in a set order 2 in the first shell, up to 8 in the second shell and up to 8 in the third shell.
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The atoms of elements when they appear in the periodic table have two sets of numbers associated with their symbols, for example:


Mass number:
7


Li

Atomic number:
3

Lithium has 3 electrons (arranged 2 in the first shell, and then 1 in the second shell).

Lithium has 3 protons and 4 neutrons.

Complete the worksheet F2.1 showing the correct number of protons, neutron and electrons, using the periodic table to help you.

F2.1 – Worksheet

Draw the electron in the shell and state the number of protons and neutrons in the nucleus.

	
Hydrogen



	
Sodium


	
Oxygen



	
Boron
	
Helium
	
Fluorine

	
Lithium
	
Magnesium
	
Beryllium


How do we know that understanding has progressed?

Pupils presenting ideas

· Pupils present their understanding of the atom by talking through their posters/models of atoms.

· Using a large display Periodic Table, pupils present to the class some of the general trends within the Periodic Table.

· Using a large display Periodic Table pupils present to the class some of the general properties of some of the elements in Group 1, 7 and 8.

· Using a large display Periodic Table pupils present to the class some of the reasons why they think the Periodic Table is a useful way of grouping elements.

Checking questions

· What does ‘element’ mean?

· What is the difference between an atom and a molecule?

· What are the three main parts of an atom called?

· What type of materials are most of the elements?

· What is the name of the particle that has no/positive/negative charge?

· What is the charge on the nucleus?

· Which particle is actively involved in chemical reactions?

Pupil explanations

· How would you describe an atom to your friend?

· How would you explain an atom to your friend?

· Why do some materials become ‘charged’ when rubbed?

· Why have some materials been grouped together?

· Why do you think chemists rely upon the Periodic Table?

Reflective questions

· What did you enjoy in this topic?

· What did you learn in this topic that you found surprising or unusual?

· What did you find difficult in this topic and how did you overcome this difficulty?

Key words

Pupils begin to use the following words correctly within a scientific context.

· Atom, element, periodic table, group, period, nucleus, proton, neutron, electron.

Checklist for formative assessment

1. Plan for an effective learning environment

· Share learning intentions and success criteria with pupils.

· Plan classroom activities to give pupils the opportunity to discuss their thinking so that feedback can help develop it.

· Plan oral and written feedback so that it guides improvement in individual and group learning.

· Plan activities that promote or encourage collaboration so that everyone is included and challenged, and train pupils to listen to and respect one another’s ideas.

· Plan tasks in a way that requires pupils to use certain skills or apply ideas.

· Ensure that pupils are active participants in lessons.

2. Gathering information about pupils’ learning and encouraging pupils to review their own work critically through self- and peer assessment

· Observing pupils – this includes listening to how they describe their work and their reasoning.

· Questioning, using open questions, phrased to invite pupils to explore their ideas and reasoning.

· Gather evidence as pupils demonstrate and communicate their thinking through a range of classroom activities, for example drawings, artefacts, actions, role-play, and concept mapping, as well as writing.

· Discussing key words and how they are being used.

· Using summative assessment as a positive part of the learning process to plan revision and direct learning.
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Note: to calculate the number of neutrons, subtract the atomic number from the mass number.
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