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					Help your students consolidate their ideas about acids and alkalis using this lesson plan and set of downloadable activities 

Key words that students have met during their work on acids and alkalis are linked together by appropriate phrases on a concept map. The map is used as a probe to help students structure their discussion about acids and alkalis. A number of variations of the concept map are included so that teachers can choose the approach they feel is appropriate, depending on the stage and support needs of their learners.


This lesson plan is the first part of a two-part series. For the second lesson, see Acids and alkalis: a concept cartoon.



Learning objectives

Students will be able to:

	Make connections between key ideas to do with acids and alkalis.
	Explain how these key ideas are connected.


Sequence of activities

Demonstration

	Show a beaker half full of dilute hydrochloric acid labelled ‘STOMACH ACID’.
	Add universal indicator to the acid solution.
	Add an antacid tablet to the solution in the beaker so that the colour of the indicator changes.
	Ask students to suggest words they might need to use to explain what has happened in the beaker and compile a list on the board or OHP.
	Describe the learning objectives for the session.


Health, safety and technical notes

Read our standard health and safety guidance.

Concept mapping: stage 1

	Arrange the students in pairs, and give one copy of ‘Concept map 1’ to each pair.
	Give one copy of ‘Linking phrases sheet 1’ to each student.

	Explain that the task is to link together the words on the concept map.
	Circulate and support with prompts while students:
	Work in pairs.
	Decide on (or select) the correct phrase to link the boxes.
	Complete the table on the ‘Linking phrases sheet’.
	Put in two more boxes of their own and devise the phrases to add to their table.





Concept mapping: stage 2

	Ask each pair of students to join with another pair to form a group of four.
	Circulate and support with prompts while students:
	Work as a group.
	Compare their initial phrases and discuss any differences.
	Fill in the column on the right of the ’Linking phrases sheet’ to indicate how well they think they understand the links (using a key such as 3, 2, or 1 star(s) or other symbols for ’Understand’, ’Not sure’ or ‘Don’t understand’).
	Select a spokesperson.





Plenary

In a plenary, ask:

	Each spokesperson to describe the phrases the group has used to connect key words.
	Other groups to comment on the phrases or to suggest alternatives to link these words.
	Each spokesperson to identify those links which were difficult.


Allow time for students to review their work in the light of the whole-class discussion.

Concept mapping: stage 3

	Provide each student with a copy of ‘Concept map 3’.
	Circulate and support with prompts while students:
	Work individually.
	Identify which links they found most difficult and how they are going to work on these points.
	Write this assessment on the back of their ’Linking phrases sheet’.
	Hand in the sheet.





Feedback

Give feedback to each individual. Acknowledge achievement and write comments that will lead the student towards their next steps.

Activity notes

	’Concept map 1’ has arrows already inserted between key words; students write in appropriate linking phrases on ’Linking phrases sheet 1’.
	For a more demanding task, use ’Concept map 2’ and ’Linking phrases sheet 2’.
	For a less demanding task, photocopy ’Concept map 1’ to A3 size and photocopy and cut out the individual cards on the ’Connecting phrase cards’ sheet. Students can use these on their concept map before completing the table on ’Linking phrases sheet 1’.


Commentary

The initial demonstration vividly illustrates the key ideas. During the group work, the students can articulate their ideas about acids and alkalis and are then more likely to identify what they are less confident about. The teacher gains a clear picture, in the plenary, of which ideas the whole class finds most demanding. Providing a completed concept map will help students to recognise the standards they are aiming for.


Notes for Primary teachers

If you teach primary science, see the information below to find out how to use this resource:

Skill development

Children will develop their working scientifically skills by:

	Using appropriate scientific language and ideas to explain, evaluate and communicate their methods and findings.


Learning outcomes

Children will:

	Draw connections between different key words relating to the topic of acids and alkalis.


Concepts supported

Children will learn:

	That substances can be classified as acidic, alkaline or neutral, through the use of everyday examples.
	That the human stomach uses acid to aid digestion, which can be neutralised using alkalis and other antacids. 


Suggested activity use

You could use this activity as a stimulus and as a way to introduce key words related to the subject of acids and alkalis, linking this to the topic of the human digestive system. You could also use it to introduce flow charts/classification keys. If you choose to use hydrochloric acid then the initial demonstration needs to be carried out by an adult. Alternatively, children could carry out this activity using lemon juice or white vinegar.

This resource provides great opportunities for assessment, as it enables children to articulate their ideas about acids and alkalis and identify what they are less confident about.

Practical considerations

Some of the language used in the resource are beyond primary level, so children may need support in understanding the terms.

Hydrochloric acid may not be available in primary schools – alternatives such as lemon juice or white vinegar can be used.





	Downloads


	Acids and alkalis: concept map 1
Editable handout | Word, Size 1 mb
	Acids and alkalis: concept map 1
Handout | PDF, Size 28.29 kb
	Acids and alkalis: concept map 2
Editable handout | Word, Size 1 mb
	Acids and alkalis: concept map 2
Handout | PDF, Size 27.14 kb
	Acids and alkalis: concept map 3
Editable handout | Word, Size 1.01 mb
	Acids and alkalis: concept map 3
Handout | PDF, Size 29.22 kb
	Acids and alkalis: linking phrases sheet 1
Editable handout | Word, Size 1.01 mb
	Acids and alkalis: linking phrases sheet 1
Handout | PDF, Size 28.89 kb
	Acids and alkalis: linking phrases sheet 2
Editable handout | Word, Size 1.01 mb
	Acids and alkalis: linking phrases sheet 2
Handout | PDF, Size 27.86 kb
	Acids and alkalis: connecting phrase cards
Editable handout | Word, Size 1 mb
	Acids and alkalis: connecting phrase cards
Handout | PDF, Size 31.8 kb

Download all

Additional information
This lesson plan was originally part of the Assessment for Learning website, published in 2008.

Assessment for Learning is an effective way of actively involving students in their learning.  Each session plan comes with suggestions about how to organise activities and worksheets that may be used with students.

Acknowledgement

K. Taber, Chemical misconceptions – prevention, diagnosis and cure, Volume 2: Classroom resources, Revising Acids. London: Royal Society of Chemistry, 2002.
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Level
	11-14 years
	14-16 years
	16-18 years


Use
	Formative assessment 


Category
	Group work
	Lesson planning
	Higher-order thinking and metacognition
	Acids and bases


Specification
	Republic of Ireland	Junior Cycle	Science	Chemical world	Systems and interactions	8. Investigate reactions between acids and bases; use indicators and the pH scale








	Leaving Certificate	Chemistry	4. Volumetric analysis	4.2 Acids and Bases	Depth of treatment	Acids, bases and salts. Neutralisation - formation of a salt from an acid and a base.


	Social and Applied Aspects	Household acids and bases (two examples of each). 
	Everyday examples of neutralisation, e.g. use of lime in agriculture, use of stomach powders for acid indigestion.






	9. Environmental chemistry: water	9.1 pH Scale	Depth of treatment	pH scale. Use of universal indicator paper or solution. Limitations of the pH scale - usefulness confined to dilute aqueous solutions.
	Choice of indicator.












	England	GCSE	AQA Chemistry	4.4 Chemical changes	4.4.2 Reaction of acids	4.4.2.4 The pH scale and neutralisation	The pH scale, from 0 to 14, is a measure of the acidity or alkalinity of a solution, and can be measured using universal indicator or a pH probe.
	A solution with pH 7 is neutral. Aqueous solutions of acids have pH values of less than 7 and aqueous solutions of alkalis have pH values greater than 7.
	In neutralisation reactions between an acid and an alkali, hydrogen ions react with hydroxide ions to produce water. This reaction can be represented by the equation: H⁺(aq) + OH⁻(aq) → H₂O(l)
	Students should be able to: describe the use of universal indicator or a wide range indicator to measure the approximate pH of a solution.
	Use the pH scale to identify acidic or alkaline solutions.








	AQA Combined science: Trilogy	5.4 Chemical changes	5.4.2 Reaction of acids	5.4.2.4 The pH scale and neutralisation	The pH scale, from 0 to 14, is a measure of the acidity or alkalinity of a solution, and can be measured using universal indicator or a pH probe.
	A solution with pH 7 is neutral. Aqueous solutions of acids have pH values of less than 7 and aqueous solutions of alkalis have pH values greater than 7.
	In neutralisation reactions between an acid and an alkali, hydrogen ions react with hydroxide ions to produce water. This reaction can be represented by the equation: H⁺(aq) + OH⁻(aq) → H₂O(l)
	Students should be able to: describe the use of universal indicator or a wide range indicator to measure the approximate pH of a solution.
	Use the pH scale to identify acidic or alkaline solutions.








	AQA Combined science: Synergy	4.7 Movement and interactions	4.7.3 Acids and alkalis	4.7.3.4 The pH scale and neutralisation	Recall that relative acidity and alkalinity are measured by pH.








	Edexcel Chemistry	Topic 3 - Chemical changes	Acids	3.2 Recall that a neutral solution has a pH of 7 and that acidic solutions have lower pH values and alkaline solutions higher pH values






	Edexcel Combined science	Topic 3 - Chemical changes	Acids	3.2 Recall that a neutral solution has a pH of 7 and that acidic solutions have lower pH values and alkaline solutions higher pH values






	OCR Chemistry B: 21st century	C6 Making useful chemicals	C6.1 What useful products can be made from acids?	C6.1.4 recall that relative acidity and alkalinity are measured by pH including the use of universal indicator and pH meters






	OCR Combined science B: 21st Century	C6 Making useful chemicals	C6.1 What useful products can be made from acids?	C6.1.4 recall that relative acidity and alkalinity are measured by pH including the use of universal indicator and pH meters






	OCR Combined science A: Gateway	C3 Chemical reactions	C3.3 Types of chemical reactions	C3.3h recall that relative acidity and alkalinity are measured by pH
	C3.3i describe neutrality and relative acidity and alkalinity in terms of the effect of the concentration of hydrogen ions on the numerical value of pH (whole numbers only)
	C3.3k describe techniques and apparatus used to measure pH






	OCR Chemistry A: Gateway	C3 Chemical reactions	C3.3 Types of chemical reactions	C3.3h recall that relative acidity and alkalinity are measured by pH
	C3.3i describe neutrality and relative acidity and alkalinity in terms of the effect of the concentration of hydrogen ions on the numerical value of pH (whole numbers only)
	C3.3k describe techniques and apparatus used to measure pH








	T-level	Science	B1 Core science concepts	Acids/bases and chemical change	B1.36 The physical and chemical properties of acids:	irritant or corrosive
	neutralise bases
	react with metals to form H₂
	pH less than 7








	Healthcare science	B1 Core science concepts	Acids/bases and chemical change	B1.36 The physical and chemical properties of acids:	irritant or corrosive
	neutralise bases
	react with metals to form H₂
	pH less than 7












	Scotland	National 5	SQA Chemistry	Chemical changes and structure	Acids and bases	pH
	Neutralisation reactions
	Neutralisation reactions can be used to prepare soluble salts










	Wales	GCSE	WJEC Chemistry	Unit 2: CHEMICAL BONDING, APPLICATION OF CHEMICAL REACTIONS and ORGANIC CHEMISTRY	2.2 ACIDS, BASES AND SALTS	(a) substances as acidic, alkaline or neutral in terms of the pH scale, including acid/alkali strength






	WJEC Combined science	Unit 5: Chemistry 2	5.2 ACIDS, BASES AND SALTS	(a) substances as acidic, alkaline or neutral in terms of the pH scale, including acid/alkali strength










	Northern Ireland	GCSE	CCEA Double award science	Unit C1: Structures, Trends, Chemical Reactions, Quantitative Chemistry and Analysis	1.8 Acids, bases and salts: Indicators and pH	1.8.1 describe the effects of acidic, alkaline and neutral solutions on indicator papers (red and blue litmus papers and universal indicator paper) and the use of a pH meter to give pH data to at least one decimal place;
	1.8.2 interpret given data about universal indicator (colour or pH) to classify solutions as acidic, alkaline or neutral and to indicate the relative strengths of acidic and alkaline solutions according to the following classification: pH 0–2 strong acid…






	CCEA Chemistry	Unit 1: Structures, Trends, Chemical Reactions, Quantitative Chemistry and Analysis	1.8 Acids, bases and salts: Indicators and pH	1.8.2 describe the effects of acidic, alkaline and neutral solutions on indicator papers (red and blue litmus papers and universal indicator paper) and the use of a pH meter to give pH data to at least one decimal place;
	1.8.3 interpret given data about universal indicator (colour or pH) to classify solutions as acidic, alkaline or neutral and to indicate the relative strengths of acidic and alkaline solutions according to the following classification: pH 0–2 strong acid…
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                    By Fraser Scott
                  

                  
Discover how learners use electronegativity to predict the location of dipole−dipole interactions 
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                    Why I use video to teach chemistry concepts
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                    By Helen Rogerson
                  

                  
Helen Rogerson shares why and when videos are useful in the chemistry classroom
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Apply these evidence-informed cognitive processes to ensure your learners get ahead
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                  Lesson plan
                  
                    Determining the structure of compounds | 16–18 years
                  

                  Examine data relating to the structure and complexity of compounds, including mass, infrared and 1 H NMR spectra

                

              
	
                
                  [image: A 3D rendered model showing the structure of an oestrogen receptor molecule.]
                
                
                  Lesson plan
                  
                    How do scientists grow protein crystals? | 14-16 years
                  

                  Discover the methods and conditions used by chemical scientists to grow protein crystals in this lesson plan with activities for 14–16 year olds.
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                  Lesson plan
                  
                    How does sodium react with chlorine? | 14-16 years
                  

                  Investigate the reaction of sodium with chlorine, using students’ understanding of atoms, ions and lattice structure, in this lesson plan for 14–16 year olds.
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