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SCIENCE UNIT PLAN

YEAR 9 & 10
NZ CURRICULUM LEVEL  3 - 5 SCIENCE
MATERIAL WORLD
15 LESSONS & ACTIVITIES

DYEING 
Plan for Unit of Work – Year 9 & 10 Science – Dyeing
	Model:
	ALL
	Kaupapa Māori: 

	Teacher knowledge:
	Moderate
	Low

	Essential Learning Area:
	Science
	Tāne

	Curriculum – Subject
	Science
	

	Strand:
	Material World
	Papatūānuku,

	Process:
	Properties and changes of matter
The structure of matter

Chemistry and society
	Papatūānuku, Rūaumoko

	Level:
	3 - 5
	

	Title:
	Dyeing
	Hineteiwaiwa

	Achievement Aims & Objective(s):
	Students will:

· relate the observed, characteristic chemical and physical properties of a range of different materials to technological uses and natural processes (Level 3/4 Chemistry and society);
	Papatūānuku

	 
	· begin to develop an understanding of the particle nature of matter and use this to explain observed changes (Level 4 The structure of matter); 
	Rūaumoko

	
	· describe the structure of the atoms of different elements;

· distinguish between an element and a compound, a pure substance and a mixture at particle level; (Level 5 The structure of matter)
	

	
	· investigate the chemical and physical properties of different groups of substances (Level 5 Properties and changes of matter);
	

	
	· appreciate that science is a way of explaining the world and that science knowledge changes over time (Level 3/4 Understanding about science);
	

	
	· build on prior experiences, working together to share and examine their own and others’ knowledge (Level 3/4 Investigating in science)
	

	
	· show an increasing awareness of the complexity of working scientifically, including recognition of multiple variables (Level 5 Investigating in science)
	

	
	· use a wider range of science vocabulary, symbols, and conventions (Level 5 Communicating in science)
	

	Key Competencies:
	All
	

	Perspective:
	The basic chemistry of the dyeing process
Traditional Māori dyes and mordants.
	

	Setting:
	Aotearoa; global; local marae
	Aotearoa; local marae

	Lessons:
	15
	

	Activities:
	1  Field trip (if possible) – local marae, local buildings displaying examples of traditionally dyed materials.
General introduction.
	Whakawhenua - whāinga tapuwae, mihi

	
	2.  Basic chemistry – reactions and gas tests
	Reo Māori


	Activities:
	3.  Basic chemistry – more reactions, symbols & equations
	Rangahau

	 
	4.  States of matter
	Tāhū kōrero

	 
	5.  Consolidating learning & diffusion
	Reo Māori


	 
	6.  Solubility
	Rangahau

	
	7.  Using the chemistry 
	Rangahau

	
	8.  Extracting the dye
	Whakawhenua 

	
	9.  Aotearoa library of traditional dyes
	Te Hao

	
	10. Acids and bases
	Tāhū kōrero

	
	11. pH and indicators
	Tāhū kōrero

	
	12. Relationships: dyes/mordants
	Rangahau

	
	13. Dyeing field trip
	Whakawhenua

	
	14. Dyeing project
	Rangahau

	
	15. Performance and display
	Te Hao

	Māori Practice:
	Kohinga 2 - Māori practice checklist
	Whāinga tapuwae, wānanga, kauhau, mihi, waiata, whakairo.

	Reo Māori:
	Kohinga 3 - Reo Māori checklist
	Single words & literacy activities.

	Resources:

- Kohinga 1
	PM Ryan: The Reed Dictionary of Modern Māori
	

	
	http://www.aucklandmuseum.com/site_resources/library/Education/Teachers_Guide/Teacher_Resources_Library/Māori_Education_Kits/Māori_-RarangaTuturu_Māori.pdf
	

	
	Kiwi Integrated Science Series, 3 Science Book 1, J Sweeney, D Relph, L DeLacey. New House.
	

	
	Kiwi Integrated Science Series, 4 Science Book 3, J Sweeney, D Relph, S Haigh, L DeLacey. New House. P. 118
	

	
	New Zealand’s Economic Native Plants, RC Cooper & RC Cambie, OUP, 1991
	

	
	http://www.harakeke.info/harakeke.html 
	

	
	http://www.aoteamoana.co.nz/native/native.html 
	

	
	http://www.doc.govt.nz/templates/page.aspx?id=33571
	

	
	http://www.māoriart.org.nz/noticeboard/researching_plant_taonga
	

	
	http://www.eske-style.co.nz/māori_plant_use.asp
	

	
	http://www.nzetc.org/tm/scholarly/tei-BesMaor-c6-6-0.html 
	

	
	http://www.nzetc.org/tm/scholarly/tei-Bes02Maor-t1-body-d11.html
	

	
	http://peopleplants.landcareresearch.co.nz/WebForms/default.aspx  
	

	
	http://kawhia.māori.nz/14.html 
	

	
	http://www.māoriauctions.co.nz/myshop/content.php?pageid=57  
	

	
	http://uneli.unitec.ac.nz/our_auckland/greylynn/Forest%20Trees.htm 
	

	
	http://www.manuka-nz.co.nz/oil-honey-soap/article_info.php/articles_id/40 
	

	
	http://www.nzgeothermal.org.nz/geothermal_energy/geothermal_uses.asp 
	

	
	http://www.earthues.com/aboutmordants.html
	

	
	http://www.irl.cri.nz/newsandevents/innovate/innovate-sep-2001/stopping-rot-ancient-māori-textiles.aspx
	

	
	http://www.nzine.co.nz/features/elizarnold.html
	


UNIT TITLE:

DYEING
YEAR LEVEL:
Year 9/10 
CURRICULUM DETAILS:

KEY COMPETENCIES:     All
STRAND:

Material World
Level 3 - 5
ACHIEVEMENT OBJECTIVES:
Students will:
· relate the observed, characteristic chemical and physical properties of a range of different materials to technological uses and natural processes (Level 3/4 Chemistry and society);
· begin to develop an understanding of the particle nature of matter and use this to explain observed changes (Level 4 The structure of matter);
· describe the structure of the atoms of different elements;

· distinguish between an element and a compound, a pure substance and a mixture at particle level; (Level 5 The structure of matter)
· investigate the chemical and physical properties of different groups of substances (Level 5 Properties and changes of matter).
STRAND:

Nature of Science 
ACHIEVEMENT OBJECTIVES:
Students will:
· appreciate that science is a way of explaining the world and that science knowledge changes over time (Level 3/4 Understanding about science);
· build on prior experiences, working together to share and examine their own and others’ knowledge (Level 3/4 Investigating in science);
· show an increasing awareness of the complexity of working scientifically, including recognition of multiple variables (Level 5 Investigating in science);
· use a wider range of science vocabulary, symbols, and conventions (Level 5 Communicating in science).
SPECIFIC LEARNING OUTCOMES:

The students should be able to:

· identify the chemical processes involved in dyeing;

· identify and explain characteristics of chemical reactions;
· identify, describe and explain the common gas tests;

· compare and contrast characteristics of elements, compounds and mixtures;

· describe and explain the three states of matter and their interchange;
· explain the process of diffusion;

· identify and explain the solubility of a substance;

· compare and contrast some physical properties of acids and bases.
EXPECTED PRIOR KNOWLEDGE:

Material World Level 1/2
RESOURCE REQUIREMENTS:

· Safety glasses should be worn by all students in all practical activities.
· Lesson 1: Have a digital camera available and ensure that photos are taken of all dyed items seen, with relevant notes recorded.
· Lesson 2:
· Activity 2:
pair of metal tongs; 2 cm strip of sanded Mg ribbon; Bunsen burner; matches or lighter.
· Activity 3:
refer to page 53 KISS 3Science Book 1 Hydrogen Bubbles.
matches/lighter

wooden splint taped to metre ruler

50% detergent/50% glycerol mixture in squeezy bottle

large container of water (pneumatic trough)

plastic soft drink bottle + 1-holed bung to fit

delivery tubing

zinc granules

dilute sulphuric acid

Students making hydrogen gas and testing it (trying to light the gas) (in groups)
test tubes
dilute hydrochloric acid (0.1M)
½ - 1cm lengths of magnesium ribbon

wooden splints +something to light them

Students making carbon dioxide & testing it (trying to light the gas) (in groups)
test tubes

dilute hydrochloric acid (0.1M)

small chunks of marble chip

wooden splints +something to light them


Students making oxygen gas and testing it (trying to light the gas) (in groups)
test tubes

hydrogen peroxide (preferably 20 vol)

manganese dioxide powder
wooden splints +something to light them

· Lesson 3:

· Activity 2:
Iron and Sulfur (per group)
Dry test tubes

Test tube rack

Powdered sulphur

Finely powdered iron

Spatula 

Mortar and pestle

Sheet of fire-proof material or ceramic tile

Pair of tongs

Bunsen burner + matches or lighter
Copper and Sulfur (per group)

Small square of copper sheet 
Pinch of sulphur powder

Spatula

Sheet of fire-proof material or ceramic tile

Pair of tongs

Bunsen burner + matches or lighter

Iron and Copper (per group)
Dry test tubes

Test tube rack

Powdered copper metal

Finely powdered iron

Spatula 

Mortar and pestle

Sheet of fire-proof material or ceramic tile

Pair of tongs

Bunsen burner + matches or lighter
· Lesson 4:

· Activity 1:
(per group)
Clamp stand
Clamp

Thermometer

250mL glass beaker

Glass funnel (size to fit over top of beaker)

150mL crushed ice

Gauze mat

Tripod

Bunsen burner
· Lesson 5:

· Activity 3:
crystals of potassium permanganate


Forceps


3 x 250ml glass beakers


200mL hot water


200mL cold water


200mL refrigerated water


Narrow glass tube or straw


Strong-smelling spray, e.g. Lynx
· Lesson 6:

· Activity 1:
(per group)

Spatula or ice-lolly stick


Test tubes


Test tube rack


A pottle of each of:
copper sulphate



copper carbonate


copper nitrate


sodium carbonate


calcium carbonate


sodium chloride


zinc carbonate
· Activity 2:
(per group)



Two 100mL measuring cylinders

Dried beans (haricot beans, chick peas, or similar)


Dry sand


Sieve


2L ice cream container



For the teacher demonstration:


Two 100mL measuring cylinders


50mL meths


50mL water
· Lesson 7:

· Activity 1:
(per group)
water 
beakers 
stirring rod 
filter funnel 
filter paper 
evaporating dish 
tripod 
gauze mat 
Bunsen burner

mixture of salt and sand
· Lesson 8:

· Activity 1:
(per group)
Bunsen burner

tripod

gauze mat

large glass beaker

stirring implement (plastic or wooden spoon, glass rod)

waterproof marker pen(to mark fabric with name of plant used)

various white fabric squares (cotton T-shirt, wool yarn, polyester, etc) 

samples of plant materials (teacher sourced) – see references on page 69 (Lesson Plan #9) – other plants could be used in this initial trial, e.g. onion skins, coloured flowers.

pair of scissors to cut up plant material

mortar and pestle for grinding the plant material

tongs for picking up hot fabric 

paper towels and polystyrene meat trays
poster paper
· Lesson 10:

· Activity 3:
(per group)
red litmus papers 
blue litmus papers 
distilled water
0.1mL hydrochloric acid
0.1mL sodium hydroxide 
milk 
carbonated drink 
hair shampoo 
ammonia
· Lesson 11:

· Activity 1:
(per group)

1% Phenolphthalein solution in isopropanol 

Spray bottle of glass cleaner with ammonia (or 10% household ammonia)
Cotton wool buds 
A5 paper 
· Activity 2:
Red cabbage

Knife

Chopping board

300mL beaker

vinegar 
baking soda 
bleach 
distilled water 
ammonia
0.1mL hydrochloric acid
0.1mL sodium hydroxide 
milk 
carbonated drink 
hair shampoo
· Lesson 12:

· Activity 2:
(per group)
pieces of linen and polyester

scissors

3 x 250mL glass beakers

measuring cylinder

100mL ammonia solution

tongs

150mL alum solution

glass rod

150mL alizarin dye

gauze mat

tripod

Bunsen burner

thermometer

· Lesson 14:

· Activity:
Each group to submit their practical gear requirements to the 

teacher or Laboratory Technician.
REFERENCE MATERIAL:

The Reed Dictionary of Modern Māori, PM Ryan, Reed, 1995
http://www.aucklandmuseum.com/site_resources/library/Education/Teachers_Guide/Teacher_Resources_Library/Māori_Education_Kits/Māori_-RarangaTuturu_Māori.pdf 

New Zealand’s Economic Native Plants, RC Cooper & RC Cambie, OUP, 1991, pages 133-135, Plate 15
Kiwi Integrated Science Series, 3 Science Book 1, J Sweeney, D Relph, L DeLacey. New House.

Kiwi Integrated Science Series, 4 Science Book 3, J Sweeney, D Relph, S Haigh, L DeLacey. New House. P. 118
http://www.earthues.com/aboutmordants.html
http://www.irl.cri.nz/newsandevents/innovate/innovate-sep-2001/stopping-rot-ancient-māori-textiles.aspx
http://www.harakeke.info/harakeke.html 

http://www.aoteamoana.co.nz/native/native.html 

http://www.doc.govt.nz/templates/page.aspx?id=33571
http://www.māoriart.org.nz/noticeboard/researching_plant_taonga
http://www.eske-style.co.nz/māori_plant_use.asp
http://www.nzetc.org/tm/scholarly/tei-BesMaor-c6-6-0.html 

http://www.nzetc.org/tm/scholarly/tei-Bes02Maor-t1-body-d11.html http://peopleplants.landcareresearch.co.nz/WebForms/default.aspx  


Go to search, search by field “dyes’ into Field 1 – 61 entries

http://kawhia.māori.nz/14.html 

http://www.māoriauctions.co.nz/myshop/content.php?pageid=57  

http://uneli.unitec.ac.nz/our_auckland/greylynn/Forest%20Trees.htm 

http://www.manuka-nz.co.nz/oil-honey-soap/article_info.php/articles_id/40 

http://www.nzgeothermal.org.nz/geothermal_energy/geothermal_uses.asp 

http://www.nzine.co.nz/features/elizarnold.html

LESSON PLAN 1

TIME:

60 minutes (extra time for travel may be required if field trip is possible)
KAUPAPA MĀORI:

Whakawhenua – whāinga tapuwae; mihi
TEACHER INSTRUCTIONS:

· The unit has the theme of dyeing, i.e. use of dyes and mordants, and the chemistry involved in the process. If at all possible, start this unit with a field trip to a marae or museum or other local building where examples of the use of traditionally dyed materials are displayed, e.g. tukutuku panels, kete, garments etc. Kaumātua or a curator may be available to discuss the history of these materials. Another field trip may also be planned for later in the unit to allow students to see traditional (or contemporary) dyeing taking place or some of the preparation required for this process. By the end of the unit, students in groups will have created a book on Māori traditional dyeing – the annotated drawings and notes recorded in Lesson 1 will be used in this.
If the trip is possible, make the necessary transport arrangements.

Complete school trip requirements, e.g. Risk Analysis & Management documentation; parental consent, etc.

Instruct students to have notebooks/sketchbooks and pencils with them.

Delegate role of kaikōrero for mihi on behalf of the group.
If the introductory field trip is not possible, organise for examples of traditionally dyed materials to be brought into the school/classroom for display – seek assistance for this from kaumātua.

· In either case, have a digital camera available to establish a pictorial reference library. Students may add to this from their own primary sources. These photographs and their individual historical notes may be colour-printed for display.
· Photocopy activity sheets – students to draw their interpretation of the myth of Hinerēhia for homework. Along with their annotated drawings from the display, this will form part of the group book on traditional dyes that will be completed by the end of the unit.
STUDENT INSTRUCTIONS:

· Complete and return documentation for trip out of school.

· Have a notebook or sketchbook with you on the trip.
· Be prepared to listen and observe well and ask thoughtful questions.
· Your drawings and notes will contribute to a group book project that you will buid on at times during this unit.

· Draw your interpretation of the story of Hinerēhia for homework – this will be used in your group book project.
ACTIVITY
The Discovery of Weaving - a Māori Myth
[image: image8.jpg]According to Hauraki peoples, weaving and plaiting came from a fairy (patupaiarehe) woman, Hinerēhia, who married a human man called Karangaroa, a rangatira of the Maruiwi people from Motuihe Island in the Hauraki Gulf. They met when Hinerēhia was gathering rēhia, an edible seaweed. They married and had children.

Hinerēhia was an expert in preparing and dyeing flax fibre, weaving garments and plaiting baskets and mats. She worked only at night and on foggy days. At dawn she would put away her unfinished work, hiding it from the sunlight. This was the custom of the fairy people, as the sun would undo weaving and cause them to lose their skills.

The women of Motuihe were anxious to learn Hinerēhia’s skills but could not do so in the darkness. A tohunga agreed to confuse Hinerēhia’s senses and keep her working after the sun rose. Hinerēhia continued to work while the women hiding nearby learnt her secrets.

When she grew tired and laid her work aside, she realised she had been deceived. She sang a sad farewell to the husband and children she would not see again, and then a cloud came down and carried her off to her old home in the Moehau Range.

Sometimes at night, or when there is dense fog, people hear Hinerēhia’s lament coming from the roof of their house. It is an omen of death.

This is how the women of Hauraki obtained their knowledge of textile arts and why weaving, plaiting and the preparation of fibres takes place only during the day, with women covering their unfinished work before nightfall. When these skills were known only to the fairies, they belonged with the darkness.

If people are not careful now, this knowledge may return to darkness and the fairies, and be lost to humans. Trouble came to Hinerēhia when she did weaving in the daytime. Perhaps human women belonging to this world and to the daylight would get into trouble if they wove at night. 
That is why a young woman who is careless about such matters might be cautioned:
“Remember how Hinerēhia came to grief.’’

“Me mahara ki te raru o Hinerēhia”.

· Listen to and talk with the people here about the colours obtained from the traditional dyeing process. In particular, note:
· Colour of undyed material

· Colour(s) of dyed material
· If possible, note information on how these colours were obtained.

· Work in groups to sketch the items displayed and clearly label the dyed parts. Delegate particular items to members of the group so that all items are recorded in detail without everyone having to draw all of them. This needs to be done carefully as they will form records that you will refer back to later in this unit of work.
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LESSON PLAN 2

TIME:

60 minutes
KAUPAPA MĀORI:

Reo Māori
TEACHER INSTRUCTIONS:

· In this lesson, some basic chemical terms are introduced in the context of dyeing. Both Māori and English are used for these terms; the usage of either or both throughout the lesson and the unit will be dependent upon the confidence of the teacher. The chemistry of most of these words is investigated in some theory activities, practical demonstrations, and group experiments over the next few lessons with the introduction of other basic chemical terminology.

Remind students to wear lab safety glasses in all practical activities.
· Introduction of some basic chemistry terminology in Activity 1 is also an opportunity to elicit student prior knowledge individually followed by group discussion and decision-making. Display group summaries for referral back during the unit; individual progress can be monitored through the use of KWL charts completed at the start of Lesson 3.

· More chemistry terminology is introduced in Activity 2.
Use questioning and show further examples to ensure understanding of these terms, e.g. establish that H and O are colourless gases as elements but when chemically combined produce the colourless liquid, water. 
The teacher demonstration of burning magnesium ribbon in air (oxygen) at the end of this activity is always enjoyed. It is quick and easy; make sure that students do not look directly at the flame – instruct them to look at a point just past it. Point out the physical characteristics of the reactants: magnesium ribbon, Mg, (a shiny, grey solid); oxygen (a colourless, odourless gas) and the product: magnesium oxide, MgO (a white powder). You will need:
a length (approx 2cm) of Mg ribbon, 
tongs, 
Bunsen burner & a lighter or matches to light it. 
Rub Mg ribbon on concrete surface or with sandpaper before the class to remove the thin layer of MgO on the surface otherwise reaction may not occur.
· The focus of Activity 3 is the practical demonstration of some chemical reactions and introducing the basic gas tests, in the context of elements and compounds. 
Discuss the hazard signs shown on the activity sheet – what they mean, how to deal with these chemicals and draw their attention to where else they see them around school (lab doors; preparation rooms; chemical stores etc.) and in their daily lives (on the back of petrol tankers, etc.). Gear required:
· refer to page 53 KISS 3Science Book 1 Hydrogen Bubbles.
matches/lighter

wooden splint taped to metre ruler

50% detergent/50% glycerol mixture in squeezy bottle

large container of water (pneumatic trough)

plastic soft drink bottle + 1-holed bung to fit

delivery tubing

zinc granules

dilute sulphuric acid

This demonstrates some of the physical and chemical properties of hydrogen – it is a colourless, odourless gas that is lighter than air, is flammable and explosive when mixed with air. The latter being the foundation of the ‘pop’ test for hydrogen gas that the students will establish for themselves in their first practical experiment next.

· Students making hydrogen gas and testing it (trying to light the gas) (in groups)
test tubes

dilute hydrochloric acid (0.1M)

½ - 1cm lengths of magnesium ribbon

wooden splints +something to light them

Students are encouraged to make wider observations than just looking:

· warming of the bottom of the test tube indicates heat being produced as a result of the chemical reaction;

· pressure under the thumb over top of tube indicates build up of gas produced as a result of the chemical reaction;

· the magnesium ribbon is pushed up to the top of the acid by the bubbles of gas produced as a result of the chemical reaction (they give it buoyancy acting like a ‘life-jacket’).

· the magnesium ribbon ‘disappears’ as the reaction proceeds and the reactants are used up and new products have been formed (hydrogen gas, H2, and magnesium chloride, MgCl2).

· the hydrogen gas has to be ‘trapped’ in the tube because it is lighter than air.

· the ‘pop’ sometimes also occurring with a flash of blue flame again demonstrates some of the physical and chemical properties of hydrogen – it is a colourless, odourless gas that is lighter than air, is flammable and explosive when mixed with air. 

· Students making carbon dioxide & testing it (trying to light the gas) (in groups)
test tubes

dilute hydrochloric acid (0.1M)

small chunks of marble chip

wooden splints +something to light them

Students are encouraged to make wider observations than just looking:

· warming of the bottom of the test tube indicates heat being produced as a result of the chemical reaction (this will not be as noticeable as the reaction with magnesium as calcium carbonate is not as reactive);

· bubbling indicates the production of a gas as a result of the chemical reaction;

· the marble chip does not ‘disappear’ – it would eventually with more acid added but it is a much less vigorous chemical reaction than the one with magnesium;

· the carbon dioxide gas does not have to be ‘trapped’ in the tube because it is heavier than air so will displace (push out) the air from the test tube. Remind students of the use of solid CO2 (‘dry ice’) in stage performances when a low mist or fog is required – the CO2 gas stays at ground level.
· the CO2 gas extinguishes the lighted splint in the gas test. It acts as a blanket over the flame preventing oxygen getting to the flame. It is sometimes used as a fire extinguisher for this reason.
· Students making oxygen gas and testing it (trying to light the gas) (in groups)
test tubes

hydrogen peroxide (preferably 20 vol)

manganese dioxide powder
wooden splints +something to light them

Students are encouraged to make wider observations than just looking:

· warming of the bottom of the test tube indicates heat being produced as a result of the chemical reaction (this will not be as noticeable as the reaction with magnesium as manganese dioxide is not as reactive, however, it will be dependent upon the strength and freshness of the hydrogen peroxide);

· bubbling indicates the production of a gas as a result of the chemical reaction;

· the oxygen gas does need to be ‘trapped’ in the tube because it is about the same weight as air so may escape from the test tube. 

· the O2 gas re-ignites the glowing splint in the gas test. Remind students of the need for O2 in lighting a fire and keeping it alight – the ‘fire triangle’ of heat, fuel and oxygen/air.

· Have English-Māori/Māori-English dictionaries available. 
STUDENT INSTRUCTIONS:

· To be able to understand what is going on in the dyeing process, it is necessary to know some basic chemistry. Chemistry has a specific language so some of our activities will be dealing with understanding these words.
· Activity 1 is an opportunity for you to recall what you already know about some basic chemistry and then contribute this knowledge to the group, make decisions as part of a team and record the group knowledge so that you can monitor your learning and progress in chemistry through this unit on dyeing. 
Next to each chemistry word in the table, give a definition, or draw a picture, or write an example of what that word means to you.
· In Activity 2 you will come across more chemistry words and look at everyday examples of them. At the end of the activity now that you have acquired a lot of knowledge, your teacher will show you a chemical reaction by burning a metal in air. All practical demonstrations and experiments in this unit on dyeing require you to wear safety gear properly and to follow instructions from your teacher very carefully – do exactly what you are told to do – no more and no less. A number of the chemicals that you will be dealing with in this unit are dangerous (flammable; explosive; toxic) including those in the dyeing process. If you get any chemical on your skin, wash it off immediately; Let your teacher know about any spillages. 
· Activity 3 will start with your teacher making hydrogen gas and demonstrating some of its properties. Carefully observe everything that happens so that you can answer the questions on your activity sheet.
Making and testing for hydrogen:

· Note physical characteristics of the acid and the metal before you start, i.e. solid/liquid/gas; colour.

· Place dilute hydrochloric acid into a test tube to a depth of about 2cm. 
· Add piece of magnesium ribbon and place thumb over open end of tube (to collect the hydrogen gas produced).

· Watch the magnesium throughout the experiment and observe what happens to it.

· Feel the bottom of the test tube.

· Test the gas by putting a lighted wooden splint into the neck of the test tube as soon as you remove your thumb. Note what happens. You may be able to collect more gas if bubbles are still being produced.
Making and testing another gas using marble chips and hydrochloric acid:

· Note physical characteristics of the acid and the marble chip before you start, i.e. solid/liquid/gas; colour.

· Place dilute hydrochloric acid into a test tube to a depth of about 2cm. 

· Add a small piece of marble chip.
· Watch the marble chip throughout the experiment and observe what happens to it.

· Feel the bottom of the test tube.

· Test the gas by putting a lighted wooden splint into the neck of the test tube. Note what happens. You may be able to repeat this if bubbles are still being produced.
Making and testing another gas using manganese dioxide and hydrogen peroxide:

· Note physical characteristics of the hydrogen peroxide and the manganese dioxide powder before you start, i.e. solid/liquid/gas; colour.

· Place dilute hydrogen peroxide into a test tube to a depth of about 4cm. 

· Add a small pinch of manganese dioxide powder to the test tube and place thumb over open end of tube (to collect the gas produced – wait about 20 seconds for enough gas to accumulate).
· Observe what happens in the tube.
· Feel the bottom of the test tube.

· Test the gas by putting a glowing wooden splint into the neck of the test tube. Obtain this by lighting the splint, allowing it to burn for about half a minute and then blowing out the flame to leave the glowing ember. Note what happens. You may be able to repeat this if bubbles are still being produced.
· After you have cleaned up, write down examples of when you have seen bubbles produced in everyday life. Bubbles or fizzing indicate that a gas is being released and a chemical reaction is taking place.
ACTIVITY 1
[image: image11.emf]A FIRST LOOK AT DYES
Everything we do, from digesting our food to making art, involves chemistry. Everything is made of chemicals. So, to understand dyeing and indeed everything around us, we need to have a knowledge of chemistry. 
What is a dye?

Some dyes, such as the kind you can buy in the hardware shops here in New Zealand, really just stain clothes, so the dye washes out a little every time you wash it. A really good dye actually chemically attaches to the molecules of the fabric and can never be washed out. 

Archaeological evidence shows that, particularly in India and the Middle East, dyeing has been carried out for over 5000 years. The dyes were obtained from animal, vegetable or mineral origin, with no or very little processing. By far the greatest source of dyes has been from plants, particularly roots, berries, bark, leaves and wood.
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OK so far? Now we need to bring in some more chemistry.

We can generally describe a dye as a coloured substance that has a chemical attraction to the material to which it is being applied. The dye is generally applied dissolved in water (a solution), and it may need to be applied in an acid or a basic mixture, or may require a substance called a mordant to make the dye ‘stick’ to the material being dyed. The mordant does this by forming an insoluble compound with the dye.
Dealing with the chemistry words
Working individually first of all, complete as much as you can of the tables on the next 2 pages which list the 10 chemistry words that are in bold letters in the section above called ‘What is a Dye?’.

Within your group discuss what you have each put forward and decide on what will be the group’s contribution of these terms.

Your teacher will give your group a copy of the table for you to enter the group summary.
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You will then carry out some experiments to help you better understand this chemistry.
	Chemical term
	What is it?
	What does it look like?
	An example of it is …..

	solution
wairewa
	
	
	

	dissolved
memeha
	
	
	

	substance

matu
	
	
	

	insoluble

e kore e taea te rewa
	
	
	

	mixture

ranunga
	
	
	


	Chemical term
	What is it?
	What does it look like?
	An example of it is …..

	mineral

ōpapa
	
	
	

	molecule

rāpoi ngota
	
	
	

	compound

mātenga
	
	
	

	acidic

hīmoemoe
	
	
	

	basic

papahua
	
	
	


ACTIVITY 2

BUT DOES IT MATTER?
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The world is made up of all kinds of ‘stuff’ – some of it occurs naturally and some has been made by the combining of materials. Scientists call everything that takes up space and can be measured as matter and some bits of matter as substances and chemicals. So all solids, all liquids and all gases are matter even if we cannot see them – like the gases that make up the air we breathe. 

Scientists know that stuff i.e. all matter is made up of very tiny particles which have never been seen but every scrap of scientific evidence supports the idea that they exist. 

There are an estimated 10 000 000 000 000 000 000 000 000 particles of water in a glass-full!
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But water (H2O) is made up of 2 particles of hydrogen and 1 particle of oxygen – can you do the maths to work out how many particles of hydrogen there are in the glass? 
This is a molecule (rāpoi ngota) of water.
It is made up of one atom (ngota) of the 

element, oxygen (hā ora) and two atoms 

of the element, hydrogen (hauwai) 

joined together by chemical bonds.
An atom (ngota) is the smallest particle of an element (horomatanga) that can exist.
It’s Elementary!

All hydrogen particles are the same as each other and all oxygen particles are the same as each other. But oxygen particles and hydrogen particles are different sizes –  you can see that in the model above. The hydrogen particle is the smallest one that we know of. 

Scientists call each of oxygen and hydrogen, an element (horomatanga). Each element is made up of the same sort of particle. When elements join together in a chemical reaction, they make a compound (matanga) – the element particles have joined together to make the bigger particles of the compound. Water (H2O) is a compound made up of the elements, oxygen (O) and hydrogen (H) chemically combined together.
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Here are some items made of elements that you will be familiar with: 

[image: image16.png]A solid keeps its own shape.
It has a definite volume and
a definite shape
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[image: image20.png]A liquid takes the shape of its
container. It has a definite
volume but no definite shape.

liquid
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And here are two very common compounds:
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Your teacher will demonstrate a chemical reaction. Try to work out what elements are involved to make the compound when magnesium (Mg) ribbon is burnt in air.
ACTIVITY 3
[image: image26.wmf]ELEMENTS AND COMPOUNDS
Your teacher will demonstrate making hydrogen, observe carefully and then answer the questions:
· Why did the bubbles rise up into the air?
· Why did the bubbles make a ‘pop’ sound when they were touched by the flame? 
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Your teacher used an element, zinc (Zn) and a compound, dilute sulphuric acid, H2SO4, to make the hydrogen gas, H2, and another compound, zinc sulphate (ZnSO4). A chemical reaction took place to make new substances.
What elements are combined to make the compounds: sulphuric acid and zinc sulphate?
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Your teacher will show and tell you how to do this. Observe carefully and then answer these questions:

· What did the magnesium ribbon look like before you put it into the test tube?

· What did the hydrochloric acid look like before you added the magnesium?

· What did you see happen to the strip of magnesium from the start until the end of the experiment?

· What did you feel at the bottom of the test tube?

· What did you feel under your thumb that you placed over the top of the test tube?

· What happened when you tried to light the gas?
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Your teacher will show and tell you how to do this. Observe carefully and then answer these questions:

· What did the marble chip look like before you put it into the test tube?

· What did the hydrochloric acid look like before you added the marble chip?

· What did you see happen to the marble chip?

· What happened when you tried to light the gas?
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Your teacher will show and tell you how to do this. Observe carefully and then answer these questions:

· [image: image32.jpg]


What did the manganese dioxide look like before you put it into the test tube?
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· What did the hydrogen peroxide look like before you added it to the test tube? 
· What did you see happen in the test tube?

· What happened when you tried to light the gas with a glowing wooden splint?

In each of these experiments, a gas has been produced – the bubbles (fizzing) show this.

Think of other situations when you see bubbles produced and write them down here:

_________________________________________________________________________

_________________________________________________________________________

LESSON PLAN 3

TIME:

60 minutes

KAUPAPA MĀORI:

Rangahau
TEACHER INSTRUCTIONS:

· In Activity 1, students review the gas tests and evidence of chemical reactions and then create a KWL chart as a result of the activities of the previous lesson.
· This lesson will look at more reactions and introduce word equations as well as demonstrating the difference between a mixture and a compound. Activity 2 focuses on 3 elements, two of them metals (iron and copper) and the other a non-metal (sulphur) and the steps of mixing two of them together and then heating. This requires observation skills and use of their knowledge of chemical reactions summarised in Activity 1. the reactions are tracked as word equations, symbol equations and then looking at the combination of particles. Setting homework to learn some of the symbols would be helpful.
Prepare for Activity 2: Iron and Sulfur (per group)
Dry test tubes

Test tube rack

Powdered sulphur

Finely powdered iron

Spatula 

Mortar and pestle

Sheet of fire-proof material or ceramic tile

Pair of tongs

Bunsen burner + matches or lighter
Copper and Sulfur (per group)

Small square of copper sheet 
Pinch of sulphur powder

Spatula

Sheet of fire-proof material or ceramic tile

Pair of tongs

Bunsen burner + matches or lighter

Iron and Copper (per group)
Dry test tubes

Test tube rack

Powdered copper metal

Finely powdered iron

Spatula 

Mortar and pestle

Sheet of fire-proof material or ceramic tile

Pair of tongs

Bunsen burner + matches or lighter
There are only chemical reactions between the metals and the non-metal (Cu or Fe, and S) not metal and metal (Cu and Fe) – this is a mixture and would normally be referred to as an alloy. 
Demonstrate the ability of a magnet to separate the powdered iron from the powdered sulphur to show that they are a mixture before heating. Demonstrate that this is not possible with the new product, iron sulphide.
· There may be enough time after clearing up the practical work, for students to work in pairs on the Concept Circle in Activity 3.  This could be tackled for homework if time in class is short.

STUDENT INSTRUCTIONS:

· In Activity 1, you will review the gas tests and evidence of chemical reactions and then complete a KWL chart - a 3-column list of what you think you know about basic chemistry after the last lesson, what you wonder or want to know about it, and then as you progress through the unit you will complete the last column on what you have learned about chemistry.

· For Activity 2, you will work through three experiments that will require you to carefully follow instructions, make good observations and then work out the word equation, symbol equation and particle picture.
· As a result of the practical work, readings and questions in the last two lessons, you should be able to work with a partner in Activity 3, to write two sentences using four keywords.
	What we Know
	What we Want to know
	What we have Learned

	
	
	


ACTIVITY 1
Summary of the gas tests

If a gas is produced and we want to identify it, how do we test it?

To identify a common gas, we _ _ _  to  _ _ _ _ _  it. 
Fill in the table below:

	what happens when we test the gas
	the gas is ….

	the gas explodes with a ‘pop’
	

	
	carbon dioxide

	the glowing splint re-ignites
	


Chemical Reactions
Producing a new substance such as a gas is evidence that a chemical reaction has taken place. But producing a gas is not necessary for a chemical reaction to occur; there are other signs.

Other types of evidence might be:
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cloudiness

· a change of colour

· an explosion (sound, heat and/or light released)

· heat given out

· a change of smell

the KWL chart
Before we go on to carry out more chemical reactions, complete the KWL chart. This will show you that you have already learned a lot but that has opened up lots more questions.

Complete the 3-column list of what you think you know about basic chemistry after the last lesson, what you wonder or want to know about it, and then as you progress through the unit you will complete the last column on what you have learned about chemistry.

ACTIVITY 2

MORE REACTIONS
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We are going to take a closer look at a couple of reactions and use the language of chemistry both in word and symbol equations.
[image: image36.png]


Iron and Sulfur
What will happen when a mixture of iron and sulphur atoms is heated strongly?
1. Use the spatula to put powdered sulphur into a dry test tube to a depth of about 2.5cm.
2. Use the spatula to add finely powdered iron to a depth of about 1cm.

3. Empty the contents of the test tube into a mortar and pestle to grind the two powders together until they are well mixed.

4. Tip the mixture back into the test tube.

5. Use a hot blue flame on the Bunsen burner to heat the iron/sulphur mixture gently, and then strongly. Stop heating as soon as the molten mixture starts glowing. Avoid breathing the smoke from burning sulphur.
6. Let the test tube cool in the rack or on the fire-proof sheet; then look at the new substance you have made.

Your observations and equations:
· Describe what you saw:  ___________________________________________________
_______________________________________________________________________

_______________________________________________________________________

· Write the word equation of the names of the substances and their description:

grey powder  +  yellow powder  (heated)  turns into dark brown solid
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iron

sulphur



iron sulphide

Now add the symbols:
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Fe
+
S

(heated)

FeS

Now add particle pictures (like the water one in Lesson 2, Activity 2):
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(heated)
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Copper and Sulfur
What will happen when a mixture of the metal copper and the non-metal sulphur is heated strongly?
1. Take a small square of copper sheet.

2. Put a pinch of sulphur onto the sheet and use a spatula to spread it out evenly and thinly.

3. Holding it with the metal tongs, heat the sheet from below with a blue Bunsen flame.
4. Let the copper sheet cool on the fire-proof sheet; then look at the new substance you have made.

Your observations and equations:
· Describe what you saw:  ___________________________________________________
_______________________________________________________________________

_______________________________________________________________________

· Write the word equation of the names of the substances and their description:

…………….  +  ……………..
(heated)
         ………………..
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……………..
Now add the symbols:
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…..
+
…..

(heated)

……….
Now add particle pictures
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(heated)


………

…………
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Iron and Copper
What will happen when a mixture of iron and copper metals is heated strongly?
1. Use the spatula to put some powdered copper metal into a dry test tube to a depth of about 0.5cm.

2. Use the spatula to add about 0.5cm finely powdered iron to the same test tube.

3. Empty the contents of the test tube into a mortar and pestle to grind the two powders together until they are well mixed.

4. Tip the mixture back into the test tube.

5. Use a hot blue flame on the Bunsen burner to heat the iron/sulphur mixture gently, and then strongly. 

6. Let the test tube cool in the rack or on the fire-proof sheet; then look for any signs of a chemical reaction.

Your observations and conclusions:
· Describe what you saw:  ___________________________________________________
_______________________________________________________________________

_______________________________________________________________________

· Try to explain what you think took place:_______________________________________
_______________________________________________________________________

_______________________________________________________________________

Some explanations:
Particle picture and symbol equations give the impression that only one iron atom reacts with only one sulphur atom to produce only one iron sulphide ‘particle’. 
These equations are showing the simplest picture; they actually represent what billions and billions of particles are doing. Enormous numbers of particles are involved, even when we use tiny amounts of chemicals.

The sulphur we started with is an element. It contains only sulphur atoms. It is a pure substance.

The iron is a pure element too because it has only iron atoms in it.

The sulphur and iron atoms are all mixed up together when they were ground up in the mortar and pestle. This is a mixture. Both iron atoms and sulphur atoms are unchanged if we wanted to separate them we could, for instance, by using a physical property of the iron – its ability to be magnetised – to separate it from the sulphur. Your teacher will demonstrate this.

But heating the atoms changes things.
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The iron atoms join up with the sulfur atoms to form iron sulphide which is a new type of particle. 
It is a completely new substance with properties that are different from either the sulphur or iron atoms that it came from. 
It is a compound because each FeS particle is made up of more than one type of atom. 
ACTIVITY 3
CONCEPT CIRCLE
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Working with a partner, discuss the words in the concept circle to explain the relationships between the words.
Write TWO sentences. Each sentence must use all four keywords.

_________________________________________________________________________

_________________________________________________________________________
_________________________________________________________________________

_________________________________________________________________________
_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________
 LESSON PLAN 4
TIME:

60 minutes

KAUPAPA MĀORI:

Tāhū kōrero
TEACHER INSTRUCTIONS:

· This lesson deals with states of matter and the requirements for change from one to another. NB: this lesson does not take into account sublimation. Activity 1 allows students to think about and discuss what they know already.
· The practical experiment in Activity 2 requires the following gear per group:
Clamp stand

Clamp

Thermometer

250mL glass beaker

Glass funnel (size to fit over top of beaker)

150mL crushed ice

Gauze mat

Tripod

Bunsen burner

Results are tabulated and graphed and conclusions drawn from students’ observations. A reading highlighting the processes involved could be conducted as a round-the-class reading out loud. The activity finishes with a summary diagram of the processes in changes of state to be completed using some of the keywords highlighted.
STUDENT INSTRUCTIONS:

· Your teacher will organise you into groups to complete the practical experiment in Activity 1.

· Read about the processes involved in changes of state in Activity 2, completing the summary diagram at the end.
ACTIVITY 1
STATES OF MATTER
Scientists group or classify matter into solids, liquids, and gases.

Write down your ideas:

1) The word ‘solid’ suggests these two ideas:
________________________________________________________________
________________________________________________________________
2) The word ‘liquid’ suggests these two ideas:
________________________________________________________________
________________________________________________________________
3) The word ‘gas’ suggests these two ideas:
________________________________________________________________
________________________________________________________________

Your teacher will summarise the class ideas for solid, liquid, and gas.

Group discussion will decide which ideas are the best ones.

Matter can change its state and we will look at this more closely in the next activities.
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Now look at the photographs that follow on the next page. For each one, name the type(s) of matter shown and describe any changes in the states of matter which would be happening in the situation shown in each photograph.
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ACTIVITY 2

CHANGING STATE

You are going to track changes of state with temperature of water as it is heated.

1. Collect the apparatus and follow the example shown by your teacher to set it up.
	· clamp stand
	· 250mL glass beaker
	· tripod

	· clamp
	· 150mL crushed ice
	· Bunsen burner

	· thermometer
	· gauze
	· glass funnel


2. You will be measuring and recording the temperature every 2 minutes and indicating whether ice is still present and whether the water is boiling (see below for an example of the results table you will draw).

3. Take 3 readings each 2 minutes before lighting the Bunsen burner; do not change the air-hole setting, position under tripod, or amount of gas once you have lit the Bunsen burner.
4. Keep heating and taking readings until the water has been boiling for 6 minutes.

5. After the last temperature reading has been taken, place the funnel upside-down over the beaker.

6. Look for matter appearing on the inside of the funnel.

RESULTS 
Draw up a table like this (you will need a whole page): 
	Time (min)
	Temperature (ºC)
	Ice?
	Boiling?

	
	
	*
	**

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




*
use ( to show if ice is still present



**
use ( to show whether the water is boiling
Draw a line graph - you will need a whole page of graph paper. 

The data we are in control of (the timings of the measurements) should go on the x axis (this is the horizontal one).

Remember to give it a title; label the axes and show what the units are.

CONCLUSIONS:

Describe how the temperature of the water changed as time passed:

1 (while ice was still present) ________________________________________________________________________________
____________________________________________________________________
2 (while the water was boiling) _______________________________________________________________________________
____________________________________________________________________
3 (in between these two stages) ______________________________________________________________________________
____________________________________________________________________

Describe how temperature affects the state (solid, liquid, gas) of water and comment on what happens when things cool down again:

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

There are three main states of matter: solid, liquid, and gas. They are temporary situations - any kind of matter can be a solid, a liquid, or a gas, if conditions are right. Air can be a solid. Steel can be a liquid. It is just that most of the time, the conditions are not right for air to be a solid or steel to be a liquid. Yet every day in factories, steel is melted so it can be formed into tools and other useful things. When it is melted, it is a liquid, but it is still steel.

When something is SOLID, like copper, steel, rock, or ice, it is stiff. It does not change shape easily, and it does not change size. That is the definition of a solid: matter which has a definite volume and a definite shape.
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Why do solids behave this way? The molecules in a solid, though they vibrate, do not move very far. When they wiggle, they wiggle in place. They fit closely together and keep their position.

Matter, when it is solid, usually does not take up as much space as matter in other states. This makes sense. The molecules are crowded together and do not move away from each other. They can jam into a smaller space.

A LIQUID like honey, cooking oil, or water can flow and move. It changes shape easily, and takes the shape of its container, though its size stays the same. The definition of a liquid is [image: image83.jpg]


matter which has a definite volume and no definite shape.
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Liquids behave this way because in a liquid, the molecules are moving around more than the molecules in a solid. They slide over each other.

In a liquid, matter can take up a bit more space than in a solid. Because the molecules are free to move around each other, they can spread out more, but they don't go far from each other.
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A GAS like oxygen, carbon dioxide, helium, or steam can expand to fill any space it is in. If you open a helium balloon, the escaping helium goes everywhere in the room. Gas is matter which has no definite volume (it can be any size) and no definite shape. 

The molecules in a gas are moving around like crazy, bouncing everywhere. They do not have to stay close to one another.
A gas takes up a great deal more space than a liquid or a solid. It takes up as much space as there is! However, it can also be squeezed, or compressed, unlike a liquid or a solid. That is why a deep sea diver can carry enough oxygen for long dives in a tank on his back, and why a small helium tank can inflate dozens of balloons.

As you can see, the state of matter depends on how its molecules are moving. The molecules in a gas are moving a great deal. The molecules in a solid are moving much less. A gas has a great deal of energy, a liquid has less, and a solid has the least.

The energy they have is heat energy. Heat is the energy of moving molecules. The hotter something is, the more energy its molecules have and the more likely it is to be a gas. 

How do you make a molecule move faster? It is simple. Remember that heat is the energy of moving molecules. To make a molecule move faster you have to heat it. 

How do you make a molecule move more slowly? To make a molecule move more slowly, you have to take heat away. 
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When you take an ice cube out of the freezer and put it in a pan, it is bomdarded by air molecules in the room which are moving very fast. They bounce against the ice cube and bump into its molecules. The molecules start wiggling faster. Some of them start sliding. Because of gravity, they slide downwards to the bottom of the pan. Your ice cube is turning into a liquid called water. Eventually it will be a puddle on the bottom of the pan. Melting is the change of state from solid to liquid. It is still the same kind of matter. Its molecules are still H2O. It is only the state which is different. A melting point is the temperature at which a solid will change to a liquid.
You can make the water change state too. If you put the pan on the stove, you can make the molecules move faster. If they move fast enough, they will bounce right out of the liquid and into the air, spreading out in every direction. This is the gas state of water, which is called steam. The water has changed state. Evaporation is the change of state from liquid to gas. It is still the same kind of matter. Its molecules are still H2O. It is only the state which is different. A boiling point is the temperature at which a liquid will change to a gas.
You cannot see steam. When you see little wispy clouds above a boiling pan, you are seeing condensation. Water molecules in the steam hit the cool air, lose some of their heat, and turn back into water again. Condensation is the change of state from gas to liquid.

Likewise, you can change water to ice by putting the water in the freezer. It will lose some heat, its molecules will slow down, and it will freeze. Freezing is the change of state from liquid to solid.
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Suppose you heat a piece of solid metal, like an electric stove burner. To begin with, though its molecules vibrate faster, they still hold their position. You heat the burner more, and the molecules vibrate even more, but they still hold their position. In fact, you can make its molecules move so fast they start giving off light, but the burner is still a solid. 

The melting point of the stove burner is much hotter than the melting point of ice. Remember that every kind of matter has its own properties, such as colour, hardness, shininess, and density. Every kind of matter also changes state at its own special temperatures. 

Label each of the arrows on the diagram below using four of the words in bold print above.
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LESSON PLAN 5
TIME:

60 minutes

KAUPAPA MĀORI:

Reo Māori
TEACHER INSTRUCTIONS:

· Activity 1 - 2 questions testing student understanding of the states of matter.

“Water Everywhere!”
	Answers/responses

	A river
	 Given

	The sea
	L

	Snow
	S

	Rain 
	L

	Clouds 
	L or G *

	A glacier 
	S

	Inside us 
	L

	Hail 
	S

	Fog 
	L or G *

	Inside a plant
	L

	In the air in the room where you are now
	G


* Clouds and fog
Clouds are a mixture of water vapour and liquid water, and sometimes ice crystals. In New Zealand, according to Erick Brenstrum, a New Zealand weather forecaster, most raindrops begin their lives as snowflakes. The proportions of water in the different states are dependant on environmental conditions, and result in the formation of different types of clouds. Once water vapour starts changing to liquid or solid water it becomes visible. A "don't know" answer, therefore, could possibly have been the most thoughtful response. 
Fog is cloud at ground level, and is also a mixture of water vapour and liquid water. Fog occurs as air cools, causing the water vapour to condense. Fog is denser than mist so contains more water droplets. 

“The Liquid Range for Common Substances”
	Scoring:
	Answers/Responses:

	1 mark
	a)
	iron

	1 mark
	b)
	salt

	1 mark
	c)
	iron

	1 mark(for both correct)
	d)
	aluminium and iron

	1 mark
	e)
	gas


· For Activity 2, prepare charts for PAIR DEFINITIONS activity. If using the words defined in earlier lessons, the charts are prepared below, or modify if other words are to be used. Photocopy enough for the number of pairs in class. 

	Words
	Definitions
	Words

	Horomatanga
	
	

	Matanga
	
	

	Ranunga
	
	


	Words
	Definitions
	Words

	Ngota
	
	

	Rāpoi ngota
	
	

	Matū
	
	


· Have English-Māori/Māori-English dictionaries available.

· Activity 3 involves a couple of teacher demonstrations that show diffusion of particles. Start the potassium permanganate experiment at the beginning of the lesson so that it can run during the lesson and the results seen at the end of the lesson. Discussion can centre around student-suggested examples of diffusion.
Gear required:
crystals of potassium permanganate

Forceps


3 x 250ml glass beakers


200mL hot water


200mL cold water


200mL refrigerated water


Narrow glass tube or straw


Strong-smelling spray, e.g. Lynx

STUDENT INSTRUCTIONS:

· In Activity 1, the written tasks will test your understanding of these concepts.

· Activity 2 is an opportunity for you to recall your learning from previous lessons which will let you know which aspects you need to work on.

Teacher demonstrations in Activity 3 show movement of particles – diffusion. Observe carefully to be able to accurately record and discuss these. 

· ACTIVITY 1
Water everywhere!

	This task is about identifying the states of water in different places in the world. 


Water can be a solid, or liquid, or gas. These are called states. The state of water is different in different places. For example, water is mostly in its liquid state in a river. But if the river froze over some of the water would now be in the solid state. 

The table below lists many places where water can be found. 

Decide which state the water is mostly in and circle the correct letter. 

(The first one has been done for you). 

If you don’t know, circle the DK instead.
	Place where water can be found
	State of water (circle one for each place)

	
	Solid
	Liquid
	Gas
	Don't know

	A river
	S
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L
	G
	DK

	The sea
	S
	L
	G
	DK

	Snow
	S
	L
	G
	DK

	Rain
	S
	L
	G
	DK

	Clouds
	S
	L
	G
	DK

	A glacier
	S
	L
	G
	DK
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The Liquid Range for Common Substances
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Each bar shows the range of temperatures in which the substance is a liquid.

Use this table to answer these questions.

a)
Which substance has the highest melting point? ____________________

b)
Which substance boils at 1400°C? ____________________

c)
Which substance is a liquid over the greatest temperature range? 


____________________

d)
Which substance(s) would be liquid at 1600°C? ____________________

e)
In which state is salt, at 1800°C? ____________________

ACTIVITY 2
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PAIR DEFINITIONS

For this activity, you are going to work in pairs without your books.

Your teacher will give each of you in a pair, a chart. They are not the same -    DO NOT show your charts to each other at this stage!

	Words
	Definitions
	Words

	keyword
	
	

	keyword
	
	

	keyword
	
	


 Each chart consists of three columns:

· The first column is headed “Words” and contains a list of key words;

· The second column is headed “Definitions” and is left blank;

· The third column is headed “Words” and is left blank.

Each of you will write a definition for each word listed in the first column.

Then fold the paper along the dotted line between the first and second columns so that your partner will be able to see the definitions but not the original words.

Swap papers with your partner and read your partner’s definitions.

Now write in the third column the word that you think your partner has defined.

When you have each completed the charts, open them out and compare with your partners.

· If you have two different words for one definition, could the two words mean the same thing?

· Were the definitions clear enough to indicate one particular meaning?

Finally, open your books and compare your definitions.
ACTIVITY 3

So far we have had to believe that all matter is made of particles, either atoms or molecules.

In this activity you are going to experience some of the ways in which scientists examine what they see around them and compare it to the ideas they have about ‘The Particle Theory of Matter’.

How do we smell the bakery when we are still a block away from it?

[image: image92.wmf]How do we know that bacon is being cooked in the kitchen when we are at the other end of the house?

Gas particles from these things mix with air particles which are moving and bumping into each other and so they are moved away from where they were made.

This mixing up and movement of particles is called DIFFUSION. 
Diffusion can happen in a liquid too.

Your teacher will demonstrate this: starting it at the beginning of the lesson so that you can see the results by the end of it.

[image: image93.wmf]
After a crystal is carefully placed at the bottom of each beaker of water, removing the glass tube carefully to avoid disturbing the crystals, the beakers are left undisturbed until the end of the lesson.
Colour in each of the beakers above to show the results at the end of the lesson.

Explain, in terms of particle movement, temperature and diffusion, why you have these results:

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

To see how fast a gas will diffuse through the classroom, your teacher will squirt a spray of Lynx or some other distinctive smell, at the front of the class while the whole class is seated.
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As each student starts smelling the Lynx they put up their hand and the time after spraying will be recorded. The time it takes to diffuse through the classroom can be worked out by measuring time to travel a known distance.
	Distance from spray (m)
	Time to smell spray (min)

	
	

	
	

	
	

	
	


Try to think of other examples of diffusion at work in our everyday lives.
LESSON PLAN 6
TIME:

60 minutes

KAUPAPA MĀORI:

Rangahau
TEACHER INSTRUCTIONS:

· This lesson is pulling lots of bits together and building on previous knowledge and experiences. It brings in more vocabulary which may be reinforced in both English and Māori.

· In Activity 1, the concept of solubility is explained, tested and then requires students to show their understanding practically and in written explanation. The following gear is required for each group:

Spatula or ice-lolly stick


Test tubes


Test tube rack


A pottle of each of:
copper sulphate



copper carbonate


copper nitrate


sodium carbonate


calcium carbonate


sodium chloride


zinc carbonate
· In Activity 2, a model is used to allow students to hang the theory on and reinforce their understanding. The following gear will be required for each group:

Two 100mL measuring cylinders


Dried beans (haricot beans, chick peas, or similar)


Dry sand


Sieve


2L ice cream container


For the teacher demonstration, this will be needed:

Two 100mL measuring cylinders

50mL meths


50mL water

STUDENT INSTRUCTIONS:

· Activity 1 introduces more chemistry terminology and the practical experiments allow you to use the language and knowledge.
· In Activity 2 you further investigate dissolving using a model and then see the model work in practise when your teacher demonstrates two liquids mixing.
ACTIVITY 1

DISSOLVING
When we wash our bodies, clothes and dishes, we are dissolving the dirt.

When we stir sugar or coffee into hot water for a drink, we are dissolving them in the water.
To review some things we need to know when looking at solubility:
· A pure substance has just one type of chemical in it. (It may be an element or a compound)
· A mixture has two or more different chemicals in it.
When sugar (a compound) is put into water (another compound) and stirred, the sugar seems to ‘disappear’. The sugar is still there, it has dissolved in the water – the sugar particles have spread out in the water and are now too small to be seen. Because the sugar is colourless, we would have to taste the mixture to know that each drop of water has sugar particles in it. In the last lesson, you observed the same thing occurring with the potassium permanganate. It is only because the potassium permanganate crystals are coloured that we could see evidence of the particles.

Here are some more chemistry words:

· A liquid that dissolves a solid is called a solvent (whakarewa).
· The solid that dissolves is called the solute.
· The mixture of the solute and the solvent is called a solution (wairewa).
· A substance that dissolves is soluble (rewa).
· A substance that does not dissolve is insoluble.
· The solubility of a substance is measured by how easily it will dissolve in a solvent.

The most common solvent is water but substances insoluble in 
water dissolve in solvents such as white spirits, methylated 
spirits, turpentine or acetone. 
· An insoluble substance is dispersed throughout the water making it look cloudy and forming a mixture called a suspension. 
· Some liquids will dissolve into others - they are miscible.
· Other liquids will not mix with others and are said to be immiscible, with one sitting on top of the other forming layer. If they are shaken up together, one may form tiny droplets which spread through the mixture making it look cloudy. This is an emulsion.
Your teacher will give you a range of substances for you test their solubility.
1 One third fill a test tube with tap water and add a small amount of one of the substances on a spatula.

2 To mix it, hold the test tube firmly at the neck between thumb and first finger and gently flick the bottom of the tube with a finger of the other hand. This will spin the contents.

3 Look at the contents and record what you see in the table.
	Substance mixed with water
	Colour
	Is it clear?
	Is it cloudy?
	SOLUBLE / INSOLUBLE

	copper sulfate
	
	
	
	

	copper carbonate
	
	
	
	

	copper nitrate
	
	
	
	

	sodium carbonate
	
	
	
	

	calcium carbonate
	
	
	
	

	sodium chloride
	
	
	
	

	zinc carbonate
	
	
	
	


Identifying examples 
Some of the pictures on the previous page may help you to name an example of each for the terms below:
1 Solute


_______________________________________
2 Solvent


_______________________________________
3 Solution


_______________________________________
4 Soluble substance
_______________________________________
5 Insoluble substance
_______________________________________
6 Suspension

_______________________________________
7 Miscible liquids

_______________________________________
8 Immiscible liquids
_______________________________________
9 Emulsion

_______________________________________
ACTIVITY 2

Why doesn’t a full cup of coffee overflow if we put several teaspoonfuls of sugar into it?
To work out how the particles distribute themselves, we will need to make a model of dissolving.

Each group will collect the following gear:

Two 100mL measuring cylinders

Dried beans (haricot beans, chick peas, or similar)

Dry sand

Sieve
2L ice cream container

1 Pour sand into one measuring cylinder to the 50mL mark

2 Pour dried beans into the other cylinder to the 50mL mark.

3 Pour the sand into the measuring cylinder with the beans and give it a gentle shake.

4 Read the level up to which the mixture of beans and sand comes.

5 Discuss in your group whether the final level was what you expected and explain why the final level was less than the sum of the sand and beans.
6 Separate the sand and beans by sifting the mixture through a sieve into a 2L ice cream container.

7 Predict what level each will come up to in a measuring cylinder.
8 Pour each back into separate measuring cylinders

9 Discuss in your group what you expected and what actually happened. Try to give a reason.

10 Water is made up of very small particles and sugar is made from very big particles (look back at Lesson 2 for their chemical formulae, this gives an indication of which is bigger). Explain why a full cup of coffee doesn’t overflow if we put several teaspoonfuls of sugar into it.


_______________________________________________________________________


_______________________________________________________________________


_______________________________________________________________________
Your teacher will demonstrate a real example now, using water and meths.

Before the demonstration starts, make a prediction what the level will be when the two liquids are mixed together. Water has very small particles compared to the larger particles of meths.
When the demo is completed, draw a diagram of the mixture of meths and water showing the water particles as small dots and the meths particles as larger dots.
LESSON PLAN 7

TIME:

60 minutes

KAUPAPA MĀORI:

Rangahau
TEACHER INSTRUCTIONS:

· Activity 1 is a practical application of the basic chemistry of the previous lesson. It would be preferable to allow groups of students to problem-solve rather than leading them. If students get stuck trying to work out what to do, give them a hint card to get them started:


If students need help in determining how to get the water back, remind them of Activity 2 
in Lesson 4 – heating crushed ice to boiling and then placing a funnel over the top.

· Activity 2 is an opportunity for students to consolidate their chemistry learning from the unit so far. VOCAB SQUARES reinforces vocabulary, and can be modified depending on the level of reo Māori of the students. This has been designed for students with limited knowledge so relevant words have been given in both languages.
An extension of words could include the laboratory equipment used during the unit.

Have English-Māori/Māori-English dictionaries available. Guide students according to their literacy, science, and te reo ability.
Encourage students to complete a VOCAB SQUARE for the new terms they will encounter re acids and bases and hard and soft water in the next few lessons. 
STUDENT INSTRUCTIONS:

· In Activity 1 groups will have the opportunity to solve a problem using your knowledge of physical properties of substances.

· Activity 2 reinforces your learning in chemistry and starts a useful literacy glossary of terms for basic chemistry.
Use the VOCAB SQUARE template after each following lesson to check your understanding of the new terminology that you have used.
ACTIVITY 1
SEPARATING MIXTURES
When substances are mixed together, no chemical reaction has taken place so no new substance has been formed. The particles tend to get jumbled up but the substances still keep their original properties, so the mixture can be separated into the substances it is made up of by using their physical properties.

This is a summary of physical properties:







Separation Methods

The separation method used depends upon the materials in the mixture:

· Filtering
· Evaporating

· Decanting

· Centrifuging

· Crystallising

· Distillation

· Chromatography 

Your teacher may summarise each but you will practise the first two on the list.

FILTRATION
Insoluble solids can be separated from liquids by filtering. Filtering in the laboratory uses a filter paper and a filter funnel.
The liquid that passes through the filter paper is called the filtrate. 

Any solid trapped by the filter paper is called the residue.

EVAPORATING
Dissolved solids can be separated from the solvent they are dissolved in by evaporating the solvent.

Have a go

You will be given a mixture of salt and sand and you need to separate them.
These things are available to you:
	· water
	· filter funnel
	· tripod

	· beakers
	· filter paper
	· gauze mat

	· stirring rod
	· evaporating dish
	· Bunsen burner


Draw or describe the set up and your reasoning for this below:
(If you get really stuck, see your teacher for a HINT CARD)
Check it out with your teacher and then try it

When you have completed the task, brainstorm with your group how you could have adapted your method to collect the water back too.
ACTIVITY 2
You have come across many chemistry words since we started this unit. Use them to create VOCAB SQUARES for words to do with this unit of work. 

An example of a completed VOCAB SQUARE is shown below. Use the words listed to create your own VOCAB SQUARES for these words.

Your teacher will guide you in this and provide dictionaries and resources as required. 

Example:

	WORD

Te Reo Māori:        wai
Te Reo Pākehā:     water
	DEFINITION

To be inserted

A colourless, transparent, odourless, tasteless liquid compound of oxygen and hydrogen.

	EXAMPLE

Water is a common solvent and is essential for life.
	DIAGRAM TO HELP REMEMBER
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WORD LIST

	Reo Pākehā
	Reo Māori
	Reo Pākehā
	Reo Māori

	atom
	ngota
	particle
	maturiki

	oxygen
	hā ora
	molecule
	rāpoi ngota

	hydrogen
	hauwai
	dissolve
	memeha

	element
	horomatanga
	soluble
	rewa

	compound
	matanga
	solvent
	whakarewa

	mixture
	ranunga
	insoluble
	e kore e taea te rewa

	substance
	matū
	solution
	wairewa

	salt
	tote
	solute
	To be inserted

	sugar
	huka
	diffusion
	To be inserted


GROWING YOUR WORD LIST

As you progress through this unit of work on DYEING, create a VOCAB SQUARE for each new word.
LESSON PLAN 8

TIME:

60 minutes

KAUPAPA MĀORI:

Whakawhenua
TEACHER INSTRUCTIONS:

· This lesson uses much of the chemistry learned and experienced in the previous lessons in the context of plant material and extracting the dye. There is still more chemistry to come but this will make a welcome break to reassure everyone that it is all about dyeing! It would be ideal if questions were asked about the materials used as the lesson progresses, e.g. identifying the elements, compounds, solutions, diffusion, etc. Vocabulary which may be reinforced in both English and Māori.

· Because there is down-time when the infusion process is taking place, Activity 2 is a fun way of using both the chemistry words and concepts encountered so far and performances of the finished items can occur as part of a display of student dyed articles. 

· For this first experience of extracting dye, the plant material can be provided for Activity 1. Each group could test a range of different materials against one type of plant material with each group using a different type of plant material, or all groups could use the same plant material but each group uses a different type of fabric. This will initiate an interest in the range of colours produced by a range of plants and the different effects on different fabrics leading into the research of this in the next period. The following lessons (#10) focus on acids and bases, and hard and soft water, which can both influence the colour of the final product along with the nature of the mordant, if used.

Reinforce safety procedures (wearing safety glasses, behaviour, aprons or other protective wear to protect clothes from splashes).
Demonstrate how to stir without spilling and how to handle hot fabric with tongs.

Give directions for labelling fabric samples, and cleaning up.

· Gear required (per group):

Bunsen burner
tripod
gauze mat

large glass beaker

stirring implement (plastic or wooden spoon, glass rod)

waterproof marker pen(to mark fabric with name of plant used)

various white fabric squares (cotton T-shirt, wool yarn, polyester, etc) 

samples of plant materials (teacher sourced) – see references on page 63 (Lesson Plan #9) – other plants could be used in this initial trial, e.g. onion skins, coloured flowers.
pair of scissors to cut up plant material
mortar and pestle for grinding the plant material
tongs for picking up hot fabric 

paper towels and polystyrene meat trays
poster paper
· Provide a place to hang fabrics while drying, e.g. a folding clothes drying rack which can hold a lot in a small amount of space, using bent paper clips as hangers, and placing newspaper underneath to collect drips. Material could be laid directly on newsprint too.

· Refer to Plate 15 in New Zealand’s Economic Native Plants, RC Cooper & RC Cambie, OUP, 1991 to see expected colours for fabric dyed with some NZ plants without mordant.
· Give each group a poster paper so that they can prepare it on the classroom wall ready to display the numbered fabric pieces at the start of the next lesson. Remind them that a key will be required to match number to treatment.
STUDENT INSTRUCTIONS
· In Activity 1 each group will be testing something slightly different (teacher to describe what this is – either fabric or plant material).
· You have a task to complete in Activity 2 while you are waiting for the dyeing process  to take place.
· Use the marker pen to label the fabric samples with the plant material that will be used and number them: 1, 2, 3…...
· Wash the fabric samples in running cold water before starting.
· Use the scissors to cut up the plant material finely, and then grind in mortar and pestle.
· Heat water to boiling in glass beaker over Bunsen burner and add ground plant material.

· Stir thoroughly and add small samples of fabric. 
· Allow it to soak for about ten minutes.

· After about ten minutes the material may be removed with the tongs and set on a tray lined with paper towelling. 
· Pin half the fabric pieces on the drying rack to dry. Record the numbers of these pieces.
· Rinse the other half of the pieces in running cold water and then pin on the drying rack to dry. Record the numbers of these pieces.

· Follow clean-up procedures you are given by your teacher at the end of the process. 

· Prepare a poster paper to display the numbered fabric pieces at the start of the next lesson when they are dry. Remember a key will be required to match the number of each fabric piece to its treatment.
 ACTIVITY 2

SOLUTIONVILLE 

Make up a story that can be performed as a 


rap, waiata, short drama piece etc. that uses 
names of characters, e.g. Rangi Wai, Hine 
Huka, Tāne Ngota, etc. obtained from the 


science you have recently learned.


Make up a cast of a range of characters. 

Look back at Activity 1 in Lesson 6 


(‘Identifying Examples’) to give you some 
inspiration for their names.

The story involving these characters should 
reflect the science you have learned in this unit, 
i.e. solubility, mixtures, atoms and molecules, 
elements and compounds, etc.


Use your imagination and have fun!


You may be performing this at the end of this 
unit.


LESSON PLAN 9

TIME:

60 minutes

KAUPAPA MĀORI:

Te Hao
TEACHER INSTRUCTIONS:

· Allow students about 10 minutes to collate their dyed fabric onto the prepared poster from the last lesson.
· This lesson is dedicated for students to undertake research of the variety of plant material used for dyes and the traditional methods used. It is also an opportunity for them to plan their choice of plant(s) and other materials to use in their own dyeing and to organise the sourcing and collection of the material. Discuss with students your requirements for keeping this information so that it can be quickly and easily retrieved. This could be a flip-file, exercise book (log book), electronic file or whatever suits you and your class.
Discuss with students the possible avenues open to them re sourcing information and materials.

Some websites are listed on the activity sheet to give students a starting point and a request to the National Library, and search of the local library would increase the range of resources available for the class.
STUDENT INSTRUCTIONS:

· To be able to produce a result in your dyed item that is planned and of your choice, you will need to find out as much as you can about the range of traditional dyes and methods.
Keep your notes about these in a form that will allow you to quickly and easily retrieve the information. This may be decided in discussion with your teacher.

Some website addresses have been given on the activity sheet but you should not restrict your research only to these. Don’t forget the value of the knowledge of other people in your community. This may be particularly helpful in finding out where to find and collect your plant material.
ACTIVITY


TRADITIONAL MĀORI DYEING
Harakeke seed pods
Kōwhai petals

Pūriri bark

Pīngao

Tānekaha bark

Hīnau bark

Swamp mud (repo)
Traditional dyeing involved a lot of washing and rubbing. The prominent colours used when dyeing kākahu were the natural colour of the flax as well as black, tan, and yellow.

Today it is possible to extend these colour ranges using a combination of traditional dye sources with non-traditional mordants, or by using other plant dye sources with chemical mordants.


You will be researching the variety of plant material traditionally used for dyes and the methods that were used. It is also an opportunity for you to plan your choice of plant(s) and other materials to use in your own dyeing and to organise the sourcing and collection of the material.


Your teacher will give you advice and you may like to use these webpage references to start your research:
http://www.harakeke.info/harakeke.html 

http://www.aoteamoana.co.nz/native/native.html 

http://www.doc.govt.nz/templates/page.aspx?id=33571
http://www.māoriart.org.nz/noticeboard/researching_plant_taonga
http://www.eske-style.co.nz/māori_plant_use.asp
http://www.nzetc.org/tm/scholarly/tei-BesMaor-c6-6-0.html 
http://www.nzetc.org/tm/scholarly/tei-Bes02Maor-t1-body-d11.html http://peopleplants.landcareresearch.co.nz/WebForms/default.aspx  

Go to search, search by field “dyes’ into Field 1 – 61 entries

http://kawhia.māori.nz/14.html 

http://www.māoriauctions.co.nz/myshop/content.php?pageid=57  

http://uneli.unitec.ac.nz/our_auckland/greylynn/Forest%20Trees.htm 

http://www.manuka-nz.co.nz/oil-honey-soap/article_info.php/articles_id/40 

http://www.nzgeothermal.org.nz/geothermal_energy/geothermal_uses.asp 
http://www.nzine.co.nz/features/elizarnold.html 

LESSON PLAN 10
TIME:

60 minutes

KAUPAPA MĀORI:

Tāhū kōrero
TEACHER INSTRUCTIONS:

· For Activity 1, students work initially individually before contributing to a group brainstorm of everything they know about acids and bases. This is most likely to be limited to some characteristics of mammals and some different species. The purpose of this lesson is to reinforce and extend their knowledge of basic chemistry and develop their understanding of similarities in chemical families. Be prepared to modify the activities that follow to accommodate the students’ prior knowledge. 

· Activity 2 can be conducted as a 3-level thinking strategy to promote active reading for meaning at different levels and encourage critical reading. Perhaps read the text to the students first so that new words are heard correctly pronounced. The class discussion that takes place after the students have completed the guide is an important part of this strategy and provides opportunities for developing group skills.
· In Activity 3 students carry out the litmus test on a range of substances to establish the litmus test colour changes.  Gear required per group :
red litmus papers 
blue litmus papers 
distilled water
0.1mL hydrochloric acid
0.1mL sodium hydroxide 
milk 
carbonated drink 
hair shampoo 
ammonia
STUDENT INSTRUCTIONS:

· Work by yourself in Activity 1 to brainstorm all your current knowledge about acids and bases before you consult with others in your group. Your group offerings will contribute to those of the rest of the class.

· After hearing your teacher read the text in Activity 2, you will work through the 3-level reading guide, referring to the text to find evidence for each statement.  Work in small groups to share, discuss and debate your responses.

· You will carry out a simple test in Activity 3 to quickly see how we can tell which substance is an acid, which a base, and which is neither.
ACTIVITY 1

WHAT DO WE KNOW ABOUT ACIDS AND BASES?
Brainstorm everything YOU know about acids and bases before contributing to your group’s effort.





Now put together a group mind map on the sheet from your teacher.

ACTIVITY 2

ACIDS AND BASES IN OUR LIVES
Acids and bases are two broad classes or families of compounds that have a great deal of importance in both chemistry and biochemistry. In industry, acids and bases are used in various reactions. 
	

	Acids are sour or tart: vinegar, lemon and orange juice, wine, aspirin.


Sulfuric acid, one of the most important industrial chemicals, is used to manufacture fertilizers for agriculture, to make man-made fibres, paints and dyes, and to purify petroleum products. The base sodium hydroxide (sometimes called caustic soda, or lye) is used for the production of fabrics, paper, and cleaning agents.

Acids and bases are also common in our everyday lives. Acids have a sour taste, and many of the sour-tasting foods with which we are familiar are acidic. Vinegar, for example, is diluted acetic acid (normal household vinegar is a 3% solution of acetic acid), and gives salad dressings and pickled vegetables their tart tastes. Other familiar foods with sour flavours get their tartness from acids: oranges and lemons contain citric acid, wine contains tartaric acid, and aspirin contains acetylsalicylic acid.
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	Bases are bitter: coffee, cigarettes, tonic water, baking soda, antacid tablets, soap.


While the tart taste of some acids can be a pleasant addition to many kinds of foods, bases have a bitter flavour, and therefore are not typically preferred for human consumption. However, many people have acquired tastes for caffeine and nicotine, both of which are alkaloids, a class of nitrogen-containing bases. Quinine, the ingredient that gives tonic water its bitter taste, is also an alkaloid. Antacids, including sodium bicarbonate (baking soda) and calcium carbonate (Quickeze), are basic and work by neutralizing stomach acids to water and carbon dioxide (CO2) gas. Bases feel slippery because they are soapy in nature, which is why they are used in cleaners. Lye (sodium hydroxide), a strong base, can dissolve grease and protein, and is used in oven cleaners, products for unclogging drains, and in hair-removal lotions.

Acids and bases are also essential for life. For example, without the strong acid present in our stomachs, we would not be able to digest food. More importantly, an organism needs to be able to control the level of acid within its cells for life to be possible. The world’s oceans are able to sustain life in part because the level of acid (or pH) of the water is kept constant through acid–base chemistry. In the same way, the pH of living cells is tightly regulated to allow cells to maintain their structural integrity, and for cellular processes to function.
THREE LEVEL GUIDE – Acids and Bases in our Lives
Level 1:
Write true (T) or false (F) beside each sentence. If it is true you will find the information in the text, it may be in different words. Be ready to share your reasons for your group’s True or False answer.

1. Acids and bases are all around us.

2. Because of their taste we don’t consume acids and bases.

3. Acids have a bitter taste.

4. Lye is another name for tartaric acid.

5. Soaps are made using bases.
6. The chemical name for vinegar is acetylsalicylic acid.

Level 2:
Write true (T) or false (F) beside each statement. This time you will have to work out your answer from what is in the text. Be ready to share your reasons for your group’s True or False answer.
1. The enormous volume of sea water keeps the acid diluted.

2. If you have indigestion you could use a common kitchen baking ingredient to help.

3. Limes are acidic.

4. Alkaloids are acids.
Level 3:
Write true (T) or false (F) beside each statement. This time you will have to decide whether the article’s writer would agree with 1 or 2. Be ready to share your reasons for your group’s True or False answer.

1. Acids and bases are dangerous chemicals.

2. Acids are more useful than bases.

ACTIVITY 3

RECOGNISING THE ACID FAMILY AND THE BASE FAMILY

The reading in Activity 2 has given you a very brief introduction to some of the physical properties of acids and bases, such as their taste and feel. In previous lessons you have experienced some of the chemical properties of acids, e.g. their reactivity with some metals.
You will look at their other properties in more detail in another unit of work. Today, we focus on how we can see whether an unknown substance is acidic, basic or neutral (neither acid nor base) by using a colour test. This is important as doctors, biologists, and chemists found long ago that, unlike water, strongly acid or strongly alkaline solutions were harmful to skin, intestines, and the normal chemical reactions in the body.


A dye called litmus is made from a lichen (an unusual organism made of a fungus and an alga); this dye can be soaked into paper and dried (litmus paper) and kept for years until needed. Litmus has two colours – blue and red/pink.

Let’s have a look at what happens to red litmus and blue litmus with a range of liquids.
Collect the following equipment per group:
	· red litmus papers
	· 0.1mL hydrochloric acid
	· carbonated drink

	· blue litmus papers
	· 0.1mL sodium hydroxide
	· hair shampoo

	· distilled water
	· milk
	· ammonia


Test the substances by putting a drop onto first red and then blue litmus paper and record the results in the table:
	substance
	red litmus
	blue litmus
	acid./.neutral./.base

	distilled water
	
	
	

	0.1mL hydrochloric acid
	
	
	

	0.1mL sodium hydroxide
	
	
	

	milk 
	
	
	

	carbonated drink
	
	
	

	hair shampoo
	
	
	

	ammonia
	
	
	


Write a sentence about the way acids affect each colour of litmus:

_________________________________________________________________________

Write a sentence about the way bases affect each colour of litmus:

_________________________________________________________________________

Write a sentence to explain the result with distilled water:
_________________________________________________________________________

Litmus is a pH indicator. Litmus is red in acid and blue in base solutions. It is a quick and easy test but not perfect because:

1.
The colour is very dilute, sometimes it is very hard to see. It is useless for determining 
blood and other coloured solutions. 

2.
The biggest problem with litmus, is that the point where the colour changes may not be 
the acid/base balance point important in a given experiment. Therefore, we need many 
different pH indicators.
pH is a measure of the strength of an acid or a base.

· The pH scale goes from 1 to 14. 
· Acids have pH numbers less than 7, with the strongest acid having a pH of 1.
· Bases have pH numbers greater than 7, with the strongest base having a pH of 14.

· Neutral substances are neither acid nor base and have a pH of 7.

· pH can be measured using indicators.

LESSON PLAN 11

TIME:

60 minutes

KAUPAPA MĀORI:

Tāhū kōrero
TEACHER INSTRUCTIONS:

· In Activity 1, students will have fun with invisible writing in the indicator, phenolphthalein, revealing it as a pink colour when sprayed with glass cleaner (containing ammonia) – if not available use ammonia solution. Gear required:

· 1% Phenolphthalein solution in isopropanol 

· Spray bottle of glass cleaner with ammonia (or 10% household ammonia)
· Cotton wool buds 
· A5 paper 
· In Activity 2, students make their own pH indicator using red cabbage, and test a range of acids and bases to see the pattern of colour changes. Gear required:
· Red cabbage

· Knife

· Chopping board

· 300mL beaker

· vinegar 
· baking soda 
· bleach 
· distilled water 
· ammonia
· 0.1mL hydrochloric acid
· 0.1mL sodium hydroxide 
· milk 
· carbonated drink 
· hair shampoo

STUDENT INSTRUCTIONS:

· Have fun in Activity 1 writing mystery words in invisible ink and then finding the solution that will reveal them through the power of a pH indicator.

· In Activity 2, you will make your own pH indicator using plant material and work out the colour changes that occur in acids and bases.
ACTIVITY 1
INVISIBLE WRITING
You are going to make some re-useable revision cards. This is what to do:
1. Using your VOCAB SQUARES, select a word and its definition. Don’t share this as you will be testing the others in your group.
2. Decide whether you want to test knowledge of the keyword OR its definition. You are going to write one of them in pen and one in ‘invisible writing’. If you write the keyword in pen, the person revising will have to guess the definition. If you write the definition in pen, they will have to guess the keyword.
3. Using a piece of A5 paper, at the top of the page write in pen either the keyword or its definition.

4. At the bottom of the page use the ‘invisible ink’ to write the definition or the keyword. Apply the invisible ink’ by dipping the end of a cotton wool bud the 1% phenolphthalein solution and writing. When it dries all traces of the writing will vanish.
5. Now test the other members of the group by asking them each to decide the answer (this will be either the keyword or the definition).
6. To reveal the correct answer, spray the paper is spray where the ‘invisible writing’ with a light mist of glass cleaner with ammonia from a distance of at least 30cm. Please ensure that the spray is always directed away from anyone's face.
7. Put the paper aside to dry.
8. When each group member has taken their turn to test the group, your teacher will give each group member a number and ask you to regroup by number.

9. Repeat steps 5 & 6.

How it works:

Phenolphthalein is an "indicator" that is colourless in its normal or acid state. When the secret message is written onto the paper, the iso-propanol evaporates, all traces of the message will vanish. 
When exposed to a base, such as the ammonia in the glass cleaner, it turns deep pink, which is its basic state. Since the ammonia can evaporate off the paper, the reaction is reversible, and the phenolphthalein reverts to its colourless state. 
When the spray hits the paper, the invisible writing will immediately appear in vivid pink. As the paper dries the writing will slowly fade. It is then brought back by re-spraying the paper with the glass cleaner. 
ACTIVITY 2
A number of plants change colour in different pHs, e.g. the purple dye from pansy flowers changes from scarlet in strong acid to lime green in strong base. 
You are going to make your own pH indicator using plant material. This can be used as an indicator of pH in a range of substances.
To do this we will use red cabbage. Like all vegetables when you cook them, the water soluble chemicals leak into the cooking water as the heat breaks the plasma membranes of the cells. 

Red Cabbage Indicator recipe: 

1. Chop up the red cabbage

2. Boil chopped red cabbage in tap water. You only need to boil long enough to extract some of the red colour into the water. Save the coloured water for the experiments. 
3. For each experiment, you will need only use a small amount of the cabbage water.
4. Rinse the test tube out with tap water between experiments.
5. Hold the test tube against a white background or hold it up to the window when viewing the colour. If you have problems seeing the colours in a test tube, try a white plastic spoon. 

6. Add 1 – 2 drops of vinegar to a small amount of red cabbage water.


Does the colour change? Record in the table on the next page.
7. Add a pinch of baking soda to a small amount of red cabbage water. 

Does the colour change or disappear? Record in the table.
8. Add 1 – 2 drops of bleach.


Does it have any effect on the colour? Wait a couple of minutes – now what is the 
colour? Record in the table.
9. Now test the other substances listed in the table (they are the same as those tested in the last lesson).
	substance
	colour change
	substance
	colour change

	vinegar 
	
	0.1mL hydrochloric acid
	

	baking soda
	
	0.1mL sodium hydroxide
	

	bleach
	
	milk 
	

	distilled water
	
	carbonated drink
	

	ammonia
	
	hair shampoo
	


Do all the acids give the same colour with red cabbage water? If so, what colour?  _________
Do all alkaline substances give the same colour? __________________
Using drops of baking soda and vinegar, can you get the exact in-between colour? _________
LESSON PLAN 12

TIME:

60 minutes

KAUPAPA MĀORI:

Rangahau
TEACHER INSTRUCTIONS:

· In Activity 1, students find out how dyes stick to cloth and how mordants work and then in Activity 2 they will compare treatment with and without a mordant.
· Gear required per group for Activity 2:

pieces of linen and polyester

scissors

3 x 250mL glass beakers

measuring cylinder

100mL ammonia solution

tongs

150mL alum solution

glass rod

150mL alizarin dye

gauze mat

tripod

Bunsen burner

thermometer

· Discuss the following with students to consider for their project planning for Lesson Plan #14. If students are dyeing sufficient quantities of fabric to do experiments on some of it, they may enjoy experimenting with after-baths. It is important to emphasize the use of goggles and protective clothing, and care in handling the chemicals. After dyeing is completed, acid or alkaline chemicals may be added to the final rinse. This might remind students of a hair rinse. 

· Acid rinses could be white vinegar or lemon juice. 

· Alkaline rinses could be ammonia (non-sudsing) or baking soda. Blues and purples tend to get redder in vinegar; oranges turn redder in ammonia; some after-baths will make colours more intense or give a different tint. 

STUDENT INSTRUCTIONS:

· The chemical combination created by the use of a mordant can affect the colour created on the material by the dye as well as its ability to stay ‘fast’ – that is, it doesn’t wash out easily. Activity 1 explains how the chemical combination achieves this.
· In Activity 2, you will see some of the changes affected by a mordant on natural and synthetic materials.
ACTIVITY 1

HOW DYES STICK TO CLOTH

Fabrics are made from threads woven together. Each thread is made of hundreds of fibres (like hairs) twisted together.

Look at them under the dissecting microscope.


Each type of fabric is made of a different type of particle. The fibre particles can attract dye particles


The wool particles and the dye particles are attracted to 
each other by strong forces. 





   The dye sticks to the surface of the wool.


The dye particles form a coloured layer all round the 
fibres.

Chemical bonds hold the dye particles to the wool 
particles.
Some fabrics and dyes do not stick to each other.
Man-made fabrics such as polyester are very difficult to dye. Special chemicals are often used to help the dye stick to the fabric. These chemicals are called mordants.

The word ‘mordant’ literally means ‘to bite’.


In the experiment that you will do in 
Activity 2, you will soak the fabric in 
ammonia solution. 


This contains hydroxide particles. 
Then you will soak the fabric in alum solution.
This contains aluminium particles.

The particles from each solution come close together among the fibres.


Particles from each solution join together to make aluminium hydroxide.
This is the mordant which sticks to the fabric fibres.


The mordant attracts the alizarin (dye) particles.
The alizarin joins to the mordant particles and coats the fibre with colour.

ACTIVITY 2
USING MORDANTS
You are going to find out the effect of using a mordant to help a dye stick to fabric.
1. Cut each piece of fabric (linen, polyester) into 3. Cut one corner off each piece of polyester.
2. Stick one piece of each untreated fabric in the second column of the table on the next page.

3. Put 100mL of ammonia into a 250mL beaker. Using tongs, put one piece of each fabric into the beaker.

4. With a glass rod, stir the fabrics for 2 minutes, then remove them with tongs. Drain most of the ammonia solution out of the fabric back into the beaker.
5. Pour 150mL alum solution into a clean 250mL beaker. Add the two pieces of fabric that were soaked in ammonia. Stir for 2 minutes.

6. Make a dye bath by pouring 150mL alizarin dye into a clean 250mL beaker.

7. Use tongs to take the fabric out of the alum. Put the fabric into the dye bath and heat to 50ºC, measuring temperature with a thermometer.

8. Keep the dye bath at around 50ºC (over a low flame). Stir with a glass rod from time to time. After 10 minutes, take out the fabric with tongs.
9. Wash the pieces of fabric well in cold water. Leave them to dry.

10. Put the two remaining pieces of untreated fabric into the dye bath. Repeat steps 8 and 9.

11. When they are all dry, stick the pieces of fabric in the table.

Questions:
a) What is the effect of soaking linen in ammonia and alum before dyeing?  


________________________________________________________________

b) Do mordants help dye stick to man-made fibres?


________________________________________________________________

c) Which fabrics are most colourful after dyeing, those dyed with mordants or without?


________________________________________________________________

d) Sometimes, mordants change the colour of a dye on a fabric. Did this happen to either of your fabrics?


________________________________________________________________

Results table:
	Fabric name
	Treatment

	
	untreated
	chemically treated, dyed and washed
	dyed and washed

	Linen
	
	
	

	Polyester
	
	
	


LESSON PLAN 13

TIME:

60 minutes

KAUPAPA MĀORI:

Whakawhenua
TEACHER INSTRUCTIONS:
· Make at least one preliminary trip to the marae or workplace of the weaver for planning purposes. 

· Make the necessary transport arrangements.

· Complete school trip requirements, e.g. Risk Analysis & Management documentation; parental consent, etc.

· Delegate role of kaikōrero for mihi on behalf of the group.
· This visit is for students to gain first hand knowledge and experience of traditional dyeing. The more practical involvement students can have in this field trip, the better informed their decisions will be re their own dyeing project.
STUDENT INSTRUCTIONS:

· Complete and return documentation for trip out of school.

· Have a notebook or sketchbook with you on the trip.

· Be prepared to listen, observe and take part well in offered activities, and ask thoughtful questions.
LESSON PLAN 14

TIME:

60 minutes

KAUPAPA MĀORI:

Rangahau
TEACHER INSTRUCTIONS:

· Students will have the opportunity to carry out their own dyeing project in groups, based on their chemical knowledge, practical experience in investigations and field trips. 
· They will need to have placed a request for gear and chemicals to the Laboratory Technician in time to be organised for the practical work.

· The group will have made decisions on the direction of their project and then organised and delegated roles and responsibilities for sourcing and collection of plant material and material to be dyed.

· Details to have been checked by the teacher before the practical starts.
LESSON PLAN 15

TIME:

60 minutes

KAUPAPA MĀORI:

Te Hao
TEACHER INSTRUCTIONS:

· Students will have the opportunity to display their finished project work giving a detailed explanation of the processes used and the chemical explanations for the results.

· Performance of the ‘Solutionville’ rap / drama can also occur in this lesson.

· Guests could be invited.[image: image6.png]
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What would happen if I put a flower into an acidic solution?    What would happen if I put a flower into a basic solution?    How do acidic solutions vary? How do basic solutions vary?











What is an acid?      What is a base?    Are acids poisonous?   Are bases poisonous?


How can you tell if a solution is acidic or basic?
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HINT CARD:


Sand is insoluble in water. 


Salt is soluble in water. 


Sand is trapped by the filter paper.


The salt solution goes through.


To get salt, most of the water is boiled off in an evaporating basin.


The last drops of water are left to evaporate.
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PHYSICAL PROPERTIES
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A piupiu is a skirt-like garment made of flax strands that hang from a belt. When the wearer moves, the strands sway to and fro. New Zealand flax is processed by an elaborate method to make piupiu. The leaves are first stripped back to the fibre in regular sections, leaving sections of unstripped leaf in between. Then the loose fibres are twisted together by a spinning action. The strands are boiled and dried so they whiten and roll into tubes. Then they are dyed black. Only the exposed fibre takes the dye, creating a striped black and white effect. Finally, the strands are attached to a woven waistband.


Nancy Swarbrick. 'Flax and flax working', Te Ara - the Encyclopedia of New Zealand, updated 21-Sep-2007�URL: http://www.TeAra.govt.nz/TheBush/NativePlantsAndFungi/FlaxAndFlaxWorking/en





diamond – a form of carbon (C) - a solid element





gold (Au) – a solid element





aluminium (Al)  – a solid element





mercury (Hg) – a liquid element





Iron (Fe) – a solid element





copper (Cu) – a solid element





helium (He) – a gas element





argon (Ar) – a gas element





tungsten (W) a solid element





aluminium (Al) – a solid element





The chemical name for the sugar (huka) that you use at home in drinks and baking is sucrose. 


It has the chemical formula, C12H22O11.


This means that the compound, sucrose is made up of the elements, carbon, C, and hydrogen, H, and oxygen, O, all chemically combined together. 





The chemical name for the salt (tote) that you use at home in cooking and on fish and chips is sodium chloride. 


It has the chemical formula, NaCl.


This means that the compound, sodium chloride is made up of the elements, sodium, Na, and chlorine, Cl, chemically combined together. 





You are now going to make some hydrogen gas using the element, magnesium, Mg, and a compound, dilute hydrochloric acid, HCl.





You are now going to make another gas using the compound, calcium carbonate, CaCO3 (marble chips), and another compound, dilute hydrochloric acid, HCl.





You are now going to make another gas using the compound, manganese dioxide, MnO2, and another compound, hydrogen peroxide, H2O2.
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Type(s) of matter: ______________________





Changes of state: ______________________





_____________________________________
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Molten lava in Hawaii





Type(s) of matter: ______________________
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A ‘pour’ at a steel mill





Type(s) of matter: ______________________





Changes of state: ______________________





_____________________________________
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A steaming cup of coffee
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Particles from ammonia solution





particles from alum solution





aluminium hydroxide particles – the mordant





linen fibres





Alizarin (dye) particles





linen fibres
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