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Introduction

OCR involves teachers in the development of new support materials to capture current teaching practices tailored to our new specifications. These support materials are designed to inspire teachers and facilitate different ideas and teaching practices.  Each Scheme of Work and set of sample Lesson Plans is provided in Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.  References to the content statements for each lesson are given in the ‘Points to note’ column.
Sample Scheme of Work

GCSE Gateway Science Chemistry B J264
Module C4: The Periodic Table
Topic: C4a Atomic structure
Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Research the development of scientists understanding of the structure of the atom as we know it now.
	The syllabus suggests that candidates research the contributions of Dalton, J. J. Thompson, Rutherford and Bohr in the development of our understanding of atomic structure. Some of the research could have been set as a previous homework or as a topic over a series of home works. There are two possible ways of setting this up either all the students research all the different developments, or that the students are put into groups and asked to research one scientist and how they developed the idea of atomic structure. You may wish to split certain scientists up so that different groups only research parts of their ideas.
	www.bbc.co.uk/learningzone/clips/atoms/all/all/all/page-1.html?pagesize=12&format=list has lots of very useful clips for the students to use in their presentations and may prompt many more questions.
www.bbc.co.uk/schools/gcsebitesize/science/add_gateway/periodictable/atomsrev1.shtml gives good background information.
http://dl.clackamas.edu/ch104-04/dalton's.htm is a good introduction to Dalton.
www.visionlearning.com/library/module_viewer.php?mid=50 is a good introduction to J. J. Thompson.
www.rsc.org/chemsoc/timeline/pages/1911.html is a good introduction to Rutherford.
http://csep10.phys.utk.edu/astr162/lect/light/bohr.html is a good introduction to Bohr.
All of these sites however are interchangeable as they each have information on all the scientists and how the theories are interlinked.
	For the students to fully appreciate the scale of the atoms they are researching it will be necessary to explain the scale of the atom and possibly introduce the Avogadro number. A good way of giving the students an idea of the size of the number is to give the analogy of the entire world covered in coca cola cans two hundred miles deep and counting every single can.
Make the link to the fundamental scientific processes in this activity illustrating how scientific ideas developed and changed over time with each new piece of evidence.

	Candidates should be able to deduce the numbers of protons, electrons and neutrons from atomic numbers and mass numbers.
	Give the students plastic counters of three different colours, one to represent electrons, one protons and one neutrons. Students then count out the number of different counters for each of these particles from the information from the periodic table
Homework can be looking at different types of periodic tables and looking specifically at the atomic mass, many show masses that are not whole numbers, why?
	Students soon get used to the process of this and begin to understand how to work out the numbers of the different particles. As soon as they are confident in calculating the different numbers of particles introduce the concept of isotopes concentrating on carbon 14.
	For higher level students highlight the discrepancy with the atomic mass for chlorine being 35.5.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Candidates should be able to identify elements and numbers of atoms of each element from formulae.
Candidates should be able to draw electronic structures given atomic numbers.
	Explain to students that we represent metals as single atoms when showing the element formulae whereas most non-metals are diatomic.
Again using the counters, but this time only using electrons get the students to develop the electron structures on pre-drawn electron shells. A good way of doing this is to have an empty periodic table for the first twenty elements and the students fill in the electron structures as 2,1 or 2,8,3. This soon allows them to see that all the group 1 elements have one electron in their outer shell and that all elements in period three have three shells etc.
Homework can be practicing the skills they have learnt in this lesson.

	Use clips from www.bbc.co.uk/learningzone/clips/atoms/all/all/all/page-1.html?pagesize=12&format=list
to help students visualise the movement of electrons.
	For very high level candidates have an answer as to why the first electron shell is full with two electrons the second is full with eight and the third is again full with eight. The answer can allow the students to see more of the development of the structure of the atom and our understanding of it.


Topic: C4b Ionic bonding
Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Candidates should be able to draw dot and cross diagrams for ionic compounds.
	Introduce the idea that a stable octet of electrons is the reason for atoms reacting. Possibly go back to look at the formulae in of elements in the periodic table and ask why of the non-metals the elements in group 0 are single atoms.
Ask students to predict how group 7 elements could achieve a stable octet, use the pre-drawn electon shells sheet to get the students to show this using the coloured counters, finally ask them how all non-metals get a full outer shell i.e. gain electrons.
The next can be a little tricky, however ask the students now to look at group 1 elements, how could they get a full outer shell, the difficulty is with the students understanding that electrons and so shells can be lost.
Introduce the idea of the charges on the ions and how this can be predicted from the group the element is in.
Finally give the students two pre-drawn electron shells sheets and ask them to form sodium chloride, what happens to the electron that sodium loses?
	Have two pre-drawn electron shell sheets per student. These are simply A4 sheets with four circles drawn on them to represent the first four electron shells.
Each student should have plastic counters, possibly different coloured for metal and non-metal electrons so that the transfer of electrons during bonding can be shown more easily.
	Higher students can be shown the cross over rule for working out the formulae of more complex ionic compounds.

	Candidates investigate the different properties of ionic compounds and the similarities and differences in sodium chloride and magnesium oxide.
	Candidates can carry out an investigation into the electrical conductivity and solubility of sodium chloride and magnesium oxide.
Introduce the concept of giant ionic lattices and the properties that compounds with these structures will have.
	Students can look up melting and boiling points of the various ionic compounds and try to explain why they are so high. Allow the students to investigate the electrical conductivity of ionic compounds and solutions, only allow the use of batteries and low wattage bulbs in the investigation. 
	Ask the higher level students to explain why magnesium oxide will have a higher melting and boiling point than sodium chloride. If they are struggling introduce the idea of number of charges on each ion and bond strength. Then ask why magnesium oxide is insoluble whereas sodium chloride is soluble.


Topic: C4c The Periodic Table and covalent bonding
Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Students should be able to draw the electron structures of covalent compounds and explain simple properties of these compounds.
	Using the pre-drawn electron shell sheets again explain how hydrogen molecules are formed, stressing that this is a different type of bonding because the electrons are being shared. Move on from this to chlorine molecules then introduce water and that in this case two hydrogens react with one oxygen.
Introduce the idea of an oxygen molecule and the idea of double bonding and finally carbon dioxide, foundation candidates will find this part difficult.
Transfer the work they have been doing on the pre-drawn sheets into dot and cross diagrams and explain to the standard and higher tier students that this time there is no lattice structure and so the melting and boiling points will be lower as there are only weak intermolecular bonds to break.
Also introduce the idea of no charges particles being produced so compounds formed are not conductive.
	Use the pre-drawn electron shell sheets and coloured counters again to show that the electrons are shared.
For lower ability candidates use the electrical conductivity experiment used previously, however this time use de-ionised water. Candidates could add salt to show that ionic compounds conduct and sugar to a second experiment to highlight that covalent substances do not.
Supporting materials are available to help students visualise covalent bonding from resources such as “boardworks” and “multimedia science school“.
	

	Candidates should be able to identify different elements, symbols, groups, periods etc.
	Use the same approach used in the second lesson from C4a, the empty periodic table filled with 2,1 2,8,3 etc allow the candidates to see the patterns in the outer electrons within groups and the number of electron shells in periods.
Introduce at this stage why elements in the same group will have similar chemical properties whereas those in the same period will not.
	Empty periodic table templates for the students to complete if not already completed in part C4a.
	


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Candidates should produce a timeline of events for the development of the periodic table and its later confirmation.

	Candidates should research the work of Dobereiner, Newlands and/or Mendeleev to see how the idea of the periodic table developed and the mistakes that were made during its development. 
Candidates should also research how later discoveries of elements with the predicted properties and the discovery of atomic mass and number  confirmed the ideas put forward by the periodic table.
	www.lenntech.com/periodic/history/history-periodic-table.htm dependent upon the ability of your group this website gives a timeline of the development of the periodic table but misses out Dobereiner.
www.wou.edu/las/physci/ch412/perhist.htm is a more detailed examination of the development of the periodic table.
www.rsc.org/education/teachers/resources/periodictable/ is however an excellent resource that students can work through to gain a very clear understanding of the history and development of the periodic table.
	If you are short of time, or wish to look in more detail during lessons at other areas this topic could be set as research homework for the students.
Make the link to the fundamental scientific processes in this activity illustrating how scientific ideas developed and changed over time with each new piece of evidence and how these ideas only become accepted after testing by the larger scientific community.


Topic: C4d The Group 1 Elements
Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Candidates need to know the reactions of lithium, sodium and potassium with water and be able to predict the physical and chemical properties of rubidium and caesium from these.
	Introduce the concept that the group 1 elements are known as the alkali metals. 
From the link demonstrate the reactions of the group 1 metals lithium, sodium and potassium with water.

For standard and higher tier students show how they can balance the symbol equation for the reaction of lithium with water, then sodium, what do they notice? Can they predict from this the other balanced symbol equations for the other group 1 metals?
	http://www.practicalchemistry.org/experiments/alkali-metals,155,ex.html explains how to carry out the demonstrations of the metals reactions.
http://video.google.com/videoplay?docid=-2134266654801392897# is an excellent way to show the increasing reactivity down the group.
	

	Candidates need to understand why the group 1 metals have similar chemical properties and why they become more reactive as they go down the group.
	Introduce the idea of shielding to the students and the effect this has on how the electron that is lost.
Review the balanced symbol equation to form the ions of the group 1 metals and explain why this is an example of oxidation.

	
	Higher candidates are the students who need to be able to balance the symbol equation and to understand in detail the shielding effect.

	Candidates should be able to use a flame test to determine the presence of lithium, sodium or potassium in a compound.
	Candidates carry out flame testing on samples containing lithium, sodium and potassium to observe the three flame colours.
	http://www.practicalchemistry.org/experiments/27-july-07-properties-of-alkali-metal-compounds,118,ex.html candidates do not need to carry out all of the practical’s suggested, however part f covers the requirements here.
	


Topic: C4e The Group 7 Elements
Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Candidates need to know the physical properties and uses of the halogens.
Candidates need to know the reactions of the halogens with alkali metals.
	The candidates can research the different properties of the elements in group 7 or alternatively this could be set as homework.
Candidates can then look at the reactions between group 7 and group 1 elements, they will know that the group 1 elements get more reactive as they go down the group, so they will probably predict that the reaction between caesium and astatine will be most reactive. The idea of shielding effect and group 7 is covered in the next lesson, but it might be a good challenging homework for the more able to ask them why the most violent reaction is between caesium and fluorine. 
	http://www.webelements.com is a good online resource for looking at elements properties.
Sealed samples of the chlorine, bromine and iodine can be examined (depending on CLEAPs guidelines and nature of the class).
http://www.rsc.org/education/teachers/resources/practical-chemistry/video-clips/sodium-chlorine.asp has a good video of the reaction between sodium and chlorine.
From this the teacher can introduce to standard and higher tier candidates the balanced symbol equations for the reactions of group 1 metals with group 7 metals.
	During this first part the higher tier candidates are expected to know the displacement reactions of the group 7 elements, however this area is covered in the next lesson.

	Candidates should investigate the displacement reactions of halogen solutions with metal halides.
Candidates need to be able to explain why group 7 elements have similar properties.
	Follow the practical procedure from practical chemistry site to show the displacement reactions. Candidates need to be able to write word (for foundation candidates) and balanced symbol equations for these reactions.
Higher candidates should be able to show the formation of a halide ion from a halogen and explain why this is an example of reduction. They also need to be able to explain the change in reactivity as we go down the group due to the shielding effect.
	http://www.practicalchemistry.org/experiments/reactions-of-aqueous-solutions-of-the-halogens,136,ex.html gives a good guide as to how to carry out the displacement reactions.
	


Topic: C4f The transition elements
Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Candidates need to know where the transition elements are in the periodic table and to know the common properties of the transition metals.
	Provide the students with examples of transition metals, depending upon the ability of the students they can see that they all conduct electricity, density, hardness strength etc.
Also provide the students with examples of compounds of both transition and non-transition metal compounds, what do they notice (transition metal compounds are coloured), highlight the colours of copper (ii), iron (ii) and iron (iii).

The candidates should have already thermally decomposed metal carbonates, but if they have not already thermally decomposed copper carbonate then it might be worthwhile doing this as it shows a colour change from green to black.
Standard tier candidates need to be able to construct word equations for the thermal decompositions of transition metal carbonates.
Higher tier candidates need to be able to construct word and balanced symbol equations for the thermal decompositions of transition metal carbonates.
	Examples of transition metals e.g. iron and copper.
Examples of transition metal compounds and non-transition metal compounds.
http://www.practicalchemistry.org/experiments/thermal-decomposition-of-metal-carbonates,281,ex.html gives a guide on the thermal decomposition of copper carbonate.
Decomposition of other carbonates such as zinc, manganese and iron (ii) can also be carried out (as in the previous specification).
	Higher level candidates might during this part of the unit ask why the transition metal ions have different charges/why the charge does not simply increase by 1+ as we move across the period. Dependent upon the ability of the group allow the discussion to continue to show how the model of the atom that they are studying at the moment does not answer all of the questions and that there are other factors that they will need to appreciate if they continue their studies in chemistry.

	Candidates need to investigate and understand the precipitation reactions of transition metal ions with sodium hydroxide.


	Candidates can either watch a demonstration or carry out the precipitation reactions of sodium  hydroxide with copper(ii), iron (ii) and iron (iii) ions in solution (check Hazcards for guidance).
Higher tier candidates need to be able to construct the balanced symbol equations for the reactions between copper (ii), iron (ii) and iron (iii) ions with hydroxide ions.
	
	


Topic: C4g Metal structures and properties
Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Students should know how the use of certain metals relates to their properties.
	Students can research the uses of metals using examples such as the RSC site given.
The second site gives more information on the properties of each of the metals so the students can look at why each element is used the way it is.
	http://www.rsc.org/chemsoc/visualelements/pages/pertable_j.htm is a useful site for uses of metallic elements.
http://www.webelements.com/copper/ 
	

	Candidates need to understand how metallic bonding gives metals some of their properties.
Candidates need to understand what superconductors are and the potential benefits and drawbacks of superconductors.
	http://www.bbc.co.uk/schools/gcsebitesize/science/add_gateway/periodictable/metalsrev2.shtml is a good introduction to metallic bonding.
http://www.drkstreet.com/resources/metallic-bonding-animation.swf is an excellent animation around the theory and properties of metallic bonds.
www.superconductors.org is an excellent site for the students to research uses, history and types of super conductors, this would make an ideal homework.
	http://www.rsc.org/chemistryworld/news/2008/may/30050802.asp is a good source of information to the students on the development of new superconductors.
	


Topic: C4h Purifying and testing water
Suggested Teaching Time: 2.5 Hours

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Candidates need to know the different water resources of the united kingdom and why it is important to conserve water.
	This can be set as research homework, or as a class research topic. The students can use the internet to find where we get the water from in the UK and why we need to conserve water.


	http://www.water.org.uk/home/resources-and-links/waterfacts/resources is a good source of information and has clear links to the areas required for the research.
	

	Candidates need to know the possible pollutants present in water before it is purified, know how water is purified and some of the pollutants still present in the water we drink.
	This may need a teacher to lead the research and explain some of the ideas involved. The specification splits this into three parts. Firstly the pollutants that are in water before it is treated, secondly how the water is potentially purified and thirdly what pollutants are still in the water after purification.


	http://www.bbc.co.uk/schools/gcsebitesize/science/add_gateway/chemical/waterrev1.shtml  leads the students through the syllabus requirements very well, only cover the first three pages as the fourth page is covered in the next section.
	

	Candidates need to understand  some of the tests to determine the dissolved ions present in water and the word and balanced symbol equations for these reactions.
	Either as a class practical or as a demo the students can observe the white precipitate of barium sulphate formed when barium chloride is added to a solution of sulphate ions (check Hazcards for safety).
Foundation and standard tier students need to be able to write word equations for these reactions whereas higher tier students need to be able to write balanced symbol equations.

	http://www.practicalchemistry.org/experiments/27-july-07-silver-and-lead-halides,117,ex.html the optional part of this experiment covers the testing for chloride, bromide and iodide ions.
	


Sample Lesson Plan

GCSE Gateway Science Chemistry B J264
Module C4: The Periodic Table
Item C4a: Atomic structures
OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	Research the development of scientists understanding of the structure of the atom as we know it now F/H


Recap of Previous Experience and Prior Knowledge

Some students may have covered aspects of atomic theory before, but there is usually a wow factor when the size and areas of emptiness within an atom are first given to the students. An explanation of the amount of atoms implied by the Avogadro number also is usually met by disbelief.

	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	Introduction/Starter
	

	5
	Ask the students individually or in pairs to draw what they think an  atom looks like up close, ask them what shape the various parts are and ask them to label these parts
	Individually or in pairs students draw their picture of the atom, some will have little or no idea, some may have a more realistic idea


	Whiteboards


	What have the students remembered from KS3 and what is their prior knowledge

	Main
	

	5
	Introduce the words electron, proton and neutron.

Ask the students if they have not already done so to label the parts of their diagrams with these terms.

Dependent upon the ability of the group it might be possible to introduce some of the properties of these particles.
	Students label their diagrams and predict the charges on these particles, dependent upon their ability they could also predict the masses, why have they made these predictions?
	Whiteboards
	How far can the students explain atomic structure.

	5
	Explain that the structure of the atom as we know it has developed over many years with each discovery the model changed. Explain to the students they are going to research single discoveries and present back to the class their finding in a three minute presentation.

Split the students up into groups of four, two researchers, one person to set up the presentation and one person to deliver it. Stress they are all working together on this as they all need to understand each part.
	Students split into groups of four and agree their roles, then begin to research their specific discovery
	http://www.bbc.co.uk/learningzone/clips/atoms/all/all/all/page-1.html?pagesize=12&format=list is a good introduction to the research


	


	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	20
	Question the students as they research the work ensuring they are all involved
	Research and prepare their presentations for the rest of the class


	http://www.bbc.co.uk/schools/gcsebitesize/science/add_gateway/periodictable/atomsrev1.shtml gives good background information.

http://dl.clackamas.edu/ch104-04/dalton's.htm is a good introduction to Dalton

http://www.visionlearning.com/library/module_viewer.php?mid=50 is a good introduction to J. J. Thompson

http://www.rsc.org/chemsoc/timeline/pages/1911.html is a good introduction to Rutherford

http://csep10.phys.utk.edu/astr162/lect/light/bohr.html is a good introduction to Bohr.

All of these sites however are interchangeable as they each have information on all the scientists and how the theories are interlinked, so the students will gain insight into the other discoveries as they do their own research
	Can the students work as a group with defined roles to prepare a presentation

	15
	Be prepared to probe the students with questions if they do not get questions from the rest of the class to check their understanding
	Present their three minute presentations to rest of class. When not presenting they should be making notes or questioning others who are presenting
	Whiteboard

A summary from each group can be posted on a timeline on the board/wall
	Assess how well students have researched and their understanding of the developments.


	Time in mins
	Learning activities
	Resources
	Assessment

	
	Teacher
	Pupil
	
	

	5
	Review the development of atomic structure highlighting the findings of the students so allowing the students to have a coherent understanding of the work.

Make the link to the fundamental scientific processes in this activity illustrating how scientific ideas developed and changed over time with each new piece of evidence.
	
	Reference to students presentations, you may wish to ask some of the groups to review their findings at this stage.
	

	Consolidation
	
	
	

	5
	Set the homework which is a timeline of the development of atomic structure from the research the class has presented and the research they will carry out at home
	
	Internet
	Check understanding


Homework:
Timeline

URLs for clips:
Clip 1 http://www.bbc.co.uk/learningzone/clips/atoms/all/all/all/page-1.html?pagesize=12&format=list
Clip 2 http://www.bbc.co.uk/schools/gcsebitesize/science/add_gateway/periodictable/atomsrev1.shtml 

Clip 3 http://dl.clackamas.edu/ch104-04/dalton's.htm 

Clip 4 http://www.visionlearning.com/library/module_viewer.php?mid=50
Clip 5 http://www.rsc.org/chemsoc/timeline/pages/1911.html
Clip 6 http://csep10.phys.utk.edu/astr162/lect/light/bohr.html
Key words:
Periodic, Dalton, J. J. Thompson, Rutherford and Bohr
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