Principled Planning for Content and Language Learning

Unit Plan

Measurement

	YEAR 

	LEVEL 

	DURATION 


	9-10

	4-5

	3-4 weeks



	

	The learners' prior knowledge
Students have had experience in practical measurement tasks using a range of units and scales, some knowledge of appropriate basic units and informal measurement techniques. 

The learners' language
School data shows the ESOL students are behind their peers in academic language. 

In the pre-unit work Mrs C will find out more about her students' knowledge of maths language and prior knowledge of measurement. 

Strand 

Achievement Objectives 

Measurement 

Level 4
Estimating and measuring
Within a range of meaningful contexts, students should be able to use measurements of length to: calculate perimeters of circles, rectangles, and triangles; areas of rectangles; and volumes of cuboids. 

Level 5
Estimating and measuring
Within a range of meaningful contexts, students should be able to: 

· find perimeters, areas, and volumes of everyday objects (including irregular and composite shapes), and state the precision (limits) of the answer;(not covered in this unit) 

· design and use models to solve measuring problems in practical contexts. 

Language Learning Outcomes 

· Use mathematical language to estimate and compare (oral language). 

· Write definitions of mathematical terms. 

· Say and write units for length, using the correct base units and prefixes. 

· Identify key words in perimeter type problems. 

· Discuss and write about the development of the formula for calculating the area of regular shapes. 

· Discuss and decide on the order of steps for solving a complex composite area problem. 

· Use clear setting out for solving new composite area problems. 

TEACHING AND LEARNING ACTIVITIES

Each lesson starts with a learning outcome and language outcome (in student appropriate language). 

  

Principles 2, 3 

Lesson 
Lesson focus- activity outline 
  
Pre-unit work: 
Find out about your students' language and maths concepts using sources such as: 

· previous assessments in department; 

· maths assessments not dependent on language; 

· ESOL department; 

· talking with students about their oral and written literacy in their first language and English. 

  

  

Principle 1 

Lesson 1 
Learning Outcome 
· An overview of current knowledge of measurement. 

· Explore current knowledge of links between topics within measurement. 

Language Outcome 
· Express current knowledge about measurement in oral or/and written form. 

· Write definitions of mathematical terms to do with measurement and estimation. 

Teaching and Learning activities: 
1. Write the Lesson and Language Outcomes on the board. 

2. Brainstorm using concept map:
· Arrange students into groups of 3-4 students. Each group has one large piece of paper and vivid markers. Students write names of all students on the paper. 

· Write on the board: 
What do you already know about measurement? 
· Direct students to brainstorm everything they know about measurement. Ask them to group and categorise what they know using diagrams, words and symbols. Students indicate links between concepts with lines. Allow 10 minutes. Brainstorm is handed in to teacher (This is useful to give a give pre-topic assessment of what each group knows about measurement). 

· The teacher may wish to pull this together into a whole class brainstorm (If the students still have their brainstorm in front of them they are likely to add to it and it will not be as useful as a pre-topic assessment). Move from group to group asking for 1-2 new pieces of information and suggestions on where to place them on the class brainstorm/concept map. 

3. Measurement Vocab List 

Measurement Word 
My definition
Before 
My definition
After
Example of word in a sentence 
composite 
  
  
  
the area 
  
  
  
the volume 
  
  
  
the perimeter 
  
  
  
a unit 
  
  
  
the surface area 
  
  
  
a metre 
  
  
  
a centimetre 
  
  
  
a prefix 
  
  
  
the capacity 
  
  
  
squared 
  
  
  
cubed 
  
  
  
a trapezium 
  
  
  
a square 
  
  
  
a parallelogram 
  
  
  
a rectangle 
  
  
  
a circle 
  
  
  
the radius 
  
  
  
the diameter 
  
  
  
the circumference 
  
  
  
the height 
  
  
  
the length 
  
  
  
the depth 
  
  
  
a kilometre 
  
  
  
a millimetre 
  
  
  
a cuboid 
  
  
  
a prism 
  
  
  
parallel 
  
  
  
a triangle 
  
  
  
scalene 
  
  
  
a right angle 
  
  
  
an isosceles triangle 
  
  
  
equilateral 
  
  
  
to estimate 
  
  
  
the formula 
  
  
  
a regular shape 
  
  
  
an irregular shape 
  
  
  
· Handout copies of the measurement vocab list. Students write their definitions for the words on the list, and an example of the word used in a sentence. Write the first definition on the board as a model, pointing out the language of definitions e.g. Composite: made up of at least 2 parts, joined together. We will study composite area problems later this week. Encourage the students to give it a go. Explain that they will be reviewing the definitions as we go through the topic. 

· Students paste the list into their books for future updates. 
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Principles 1, 2, 7 

Lesson 2 
Learning Outcome 
· Select the appropriate unit for measuring length/distance. 

· Estimate the length of common classroom items. 

Language Outcome 
· Talk about the common units for length. 

· Discuss estimation techniques and benchmarks. 

· Use the language of estimation (e.g. I think-is roughly -) and comparison (e.g. It is longer than -). 

Teaching and Learning activities: 
1. Write the Lesson and Language Outcomes on the board. 

2. Estimation Activity 

· Pair students (native speakers with non-native speakers). Give pair a list of the items. Do one of the examples with the whole class. 
· Students work together on an estimate for the items on the list. (Allow approximately 10 minutes). 

· Each pair swaps their estimates with another pair. Teacher reads out the correct measurement. Discuss equivalent units (e.g. 254cm =2.54m ) Calculate the difference column. And add up the total 'error' column. 

· Which pair is best at estimation? Worst? 

Class discussion 

· What 'benchmarks' do you use to help you estimate? e.g. one big step=1 metre, own height, hand span (you may need to explain hand span to your ESOL students). 

· Do some measurements of items in the room to get a picture in our minds of various lengths. 

· Discuss larger distances, 100metre track, 1km (how far down the road is this?), length of NZ, distance to the beach? 
List of the Items (1)
Object 

My estimate

Actual measuremt

Diff

Height of my teacher 
  
  
  
Width of my desk 
  
  
  
Width of the teacher's desk 
  
  
  
Height to the window in the door 
  
  
  
Diagonal of the door mat 
  
  
  
Height of filing cabinet 
  
  
  
Height of photocopying box 
  
  
  
Length of open maths book 
  
  
  
Length of bic pen 
  
  
  
Height of seat of chair 
  
  
  
Difference Total: 

  
3. Follow up Estimation Activity 

· Have another list of different items. Pairs of students have another go at estimating. Swap lists and give prepared correct measurements. 
· Calculate differences and total again. Compare with previous score. Who is now the most accurate measurer? Who improved the most?
 List of Items (2)
Object

My Estimate

Actual Measurement

Difference

Height of the door 
  
  
  
Length of white board pen 
  
  
  
Height of my desk 
  
  
  
Height of teacher's desk 
  
  
  
Height to the ceiling 
  
  
  
Thickness of Textbook 
  
  
  
Width of computer screen 
  
  
  
Height of OHP on trolley 
  
  
  
Length of one window 
  
  
  
Height of the back of the chair 
  
  
  
Difference Total: 
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Principles 3, 4
Lesson 3 
Learning Outcome 
· Understand the metric measurement system of base units and prefixes. 

· Order units, convert units to appropriate size. 

Language Outcome 
· Say and write units for length. 

· Create units in the metric system using the correct base units and prefixes. 

· Write definitions for maths terms. 

Teaching and Learning activities: 
1. Write the Lesson and Language Outcomes on the board. 

2. Introduction 

· What units have you heard of? Does everyone in the world use the same system? Why do we need standard units? Refer to previous brainstorm. 

Metric system (base 10) 

· prefix and base units 

3 main base units 

length 

metres 

m 

weight 

grams 

g 

capacity 

litres 

L 

prefixes 

kilo- 

k 

1000 

1km = 1000m 

hecto- 

h 

100 

1 ha = 100 ares 

deca- 

da 

10 

dag = 10 gram 

deci- 

d 

1/10 

dl = 1/10 Litre 

centi- 

c 

1/100 

1cm =1/100m 

milli- 

m 

1/1000 

1mL=1/1000L 

Other prefixes 
Here are the metric prefixes, with their numerical equivalents stated in the American system for naming large numbers: 

yotta- (Y-) 
10 24 
1 septillion 
zetta- (Z-) 
10 21 
1 sextillion 
exa- (E-) 
10 18 
1 quintillion 
peta- (P-) 
10 15 
1 quadrillion 
tera- (T-) 
10 12 
1 trillion 
giga- (G-) 
10 9 
1 billion 
mega- (M-) 
10 6 
1 million 
kilo- (k-) 
10 3 
1 thousand 
hecto- (h-) 
10 2 
1 hundred 
deka- (da-)** 
10 
1 ten 
deci- (d-) 
10 -1 
1 tenth 
centi- (c-) 
10 -2 
1 hundredth 
milli- (m-) 
10 -3 
1 thousandth 
micro- (µ-) 
10 -6 
1 millionth 
nano- (n-) 
10 -9 
1 billionth 
pico- (p-) 
10 -12 
1 trillionth 
femto- (f-) 
10 -15 
1 quadrillionth 
atto- (a-) 
10 -18 
1 quintillionth 
zepto- (z-) 
10 -21 
1 sextillionth 
yocto- (y-) 
10 -24 
1 septillionth 
**The SI Brochure spelling of this prefix is deca-, but the U.S. National Institute of Standards and Technology (NIST) recommends deka-. National variations in spelling of the prefixes are allowed by the SI. In Italian, for example, hecto- is spelled etto- and kilo- is spelled chilo-. The symbols, however, are the same in all languages, so dam (not dkm) is the symbol for the dekameter and km is the symbol for the Italian chilometro. 

3. Measurement Clines 

· Give pairs of students the measurement clines and cut up units. 

· Students arrange the units in order on the correct clines. Once everyone has completed each pair checks their answers with another pair. 
Measurement Clines

[image: image1.png]



Cut out the following units and place on the correct Measurement Cline. 

[image: image2.png]metre kilolitre millilitre
gram milligram hectometre
fitre mm decimetre
daL hectogram Kilometre
decagram centilitre dg
decametre L centigram
kg cm dedilitre





4. Converting Units 

· On the OHP show the following problem: 

"Mele is keeping track of the amount of ribbon sold at the local shop. The new roll has 8 metres of ribbon. Penny bought 1.2 metres, James needed 12 lots of 25cm. Nick bought 10 bits which where 75 millimetres each. How much is left on the roll?" 
· Discuss the problem and the range of units used. Work through the conversions on the whiteboard. Check that the ESOL students understand the colloquial phrase "keeping track of" and the specialised meaning of "lots of". 
· Set other problems where unit conversions are required. 

5. Vocab List 

· Students scan their vocab list and look for words that they have seen in today's lesson. Can they improve their definition? Give students 3-4 minutes to discuss with partner. Students complete the After column with their new definition. 
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Principles 5, 7 

Lesson 4
Learning Outcome 
· Calculate the perimeter of shapes, and composite shapes (including circles) 

Language Outcome 
· Identify key words in perimeter type problems. 

· Write definitions for maths terms. 

Teaching and Learning activities: 
1. Write the Lesson and Language Outcomes on the board. 

2. "Terry has entered a running race. The track is shown below. What distance will he run if he does 2 laps?" 

[image: image3.png]75m
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· Discuss the problem shown above. Focus on key words and trying to establish what we are being asked to find (e.g. distance, how far, total length around the outside, ...). What shapes is this running track made up of? 

· Show a couple of other running tracks. 

Other Running Tracks

1. Terry has entered a running race. The track is shown below. What distance will he run if he does 2 laps? 

[image: image4.png]75m
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2. Another running track is around the outside of a building. What is the distance around this track? 
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· Formalise discussions. Introduce the word perimeter . Discuss finding the perimeter of common shapes, especially rectangles and circles ( circumference ). (Further discussion on how the formulae for circle circumference may be required for some classes) 

3. Vocab List 

· Students scan their vocab list and look for words that they have seen in today's lesson. Can they improve their definition? Give students 3-4 minutes to discuss with partner. Students complete the After column with their new definition. 
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Lesson 5 
Learning Outcome 
· Understand the concept of area and units for area. 

· Develop an understanding of the formula for calculating the area of regular shapes (square, rectangle, triangle, trapezium, circle) using concrete materials. 

Language Outcome 
· Discuss and write about the development of the formula for calculating the area of regular shapes. 

· Write definitions for maths terms. 

Teaching and Learning activities: 
1. Write the Lesson and Language Outcomes on the board. 

2. Write Min's problem on the whiteboard. 

· Discuss with students what the question is asking us to find. Use this discussion as a lead into the following activity. 

3. Understanding Area: Teacher Led Discussion
· Discuss the idea of area as a measure of how much surface an object has. e.g. a handprint. We can measure this by counting the number of thumb prints can fit inside. Better if we have a standard measurement.
Already have length base unit: metre 

[image: image6.png]1mx 1m = 1m
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Other units (cm2, mm2) for area can be found in a similar way. Also discuss hectares (100 ares, 1 are is 10m2)

· So we need to find out how many of these squares fit into our problem. 

[image: image7.png]6cm
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We count 30 squares. A quicker way is 
A=base x height (6cmx5cm = 30cm2)

· Link back to the problem at the beginning of the lesson. Pair students to solve the problem.

Regular shapes - Paper cutting

· Using rectangles of paper (eg A4) and scissors the formula for most regular shapes can be developed.

· Start with 1st sheet of paper marked with base and height. Blue-tack to the board formula A = b x h [image: image40.png]h
/
—
b




alongside.

· Triangle. Cut the next sheet diagonally. We have cut the rectangle in half therefore, the area of the triangle with base length b and height length h will be half of the rectangle with the same measurements. Write this explanation on the board.

Formula: 

[image: image8.png]


. 

· 
Also demonstrate that a non-right angled triangle will have also have area half of the original rectangle by fitting the white smaller triangles in to the shaped part.

· [image: image41.png]


The formula for the area of a parallelogram can be demonstrated by cutting a triangle off as shown in the diagram and moving it to the other side of the shape. Since the area of the rectangle was b x h and we have lost no paper when making the parallelogram the area of the parallelogram is also b x h. Emphasise that the height is perpendicular to the base and that we didn't need to find the length of the sloping side.

· The area of a trapezium can be developed by starting with a trapezium and thinking of the base measurement in the b x h formula as the average of the lengths of the 2 parallel sides. i.e. 
[image: image9.png]



Take care with the symbols, since a and b are commonly used as the lengths of the parallel sides and we have been using b to represent the length of the base.
[image: image10.png]



Area of a Circle: Formula Development

[image: image11.png]



Cut out all the circle sectors. Line the 16 sectors up to make an approximate rectangle. The area of this rectangle can then be shown to be: 
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which simplifies to [image: image13.png]
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Start with a circle and divide into many sectors. Cut out and organise into an approximate parallelogram as shown in the diagram.

[image: image14.png]



The base of this parallelogram is half the circumference of the original circle. The height is the radius. Therefore the area of the circle can then be shown to be: 
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which simplifies to [image: image16.png]




Discuss what happens as we take more and more sectors.

4. Pair students (native speakers with non-native). Give out smaller rectangles of paper, trapezium, circle, scissors and glue. Students write an explanation of how the formula can be developed with cuts. The explanation that is on the board can be used as a model if needed. Students paste their shapes and explanations in their books. 

5. Vocab List 

· Students scan their vocab list and look for words that they have seen in today's lesson. Can they improve their definition? Give students 3-4 minutes to discuss with partner. Students complete the After column with their new definition. 
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Lesson 6
Learning Outcome 
· Identify regular shapes in composite area problems. 

· Use systematic setting out for completing complex area problems. 

Language Outcome 
· Use the language of negotiation to decide on the order of steps for solving a complex composite area problem ( Mine goes first...I don't think that is right.... 
 Teaching and Learning activities: 
1. Write the Lesson and Language Outcomes on the board.

2. Strip Stories 

· Introduce the first strip story problem.

Problem 1

[image: image17.png]7.5m
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· Cut out and distribute strip stories to pairs of students.  
Composite Area Problem 1
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The problem: 

· Have we got all the information needed? 

· Is the diagram clear. Do we need any other diagrams? 

· What are we being asked to find? 
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· Break the composite shape into regular shapes. 

· What measurements do we already have? 
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· Label the different regions. 

· Find the lengths of missing sides. 

· Check that all measurements are in the same units. 
Region 1 = 11.8m × 5.9m = 69.62 m2
Region 2 = 7.5m × 5.2m = 39 m2
Region 3 = 5.4m × 9.8m = 52.92 m2
· Find the area of each region. 

· Use correct units. 

· Avoid rounding. 

  

Total Area = 69.62+39+52.92 = 161.54m2 

The area of roof is 161.54 m2. 

· Find the answer to the problem. 

· Will addition or subtraction be needed? 

· State the answer as part of a sentence. 

· Use correct units 
Composite Area: Problem 2
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The problem: 

· Have we got all the information needed? 

· Is the diagram clear. Do we need any other diagrams? 

· What are we being asked to find? 
[image: image22.png]1.25




· Break the composite shape into regular shapes. 

· What measurements do we already have? 
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· Label the different regions. 

· Find the lengths of missing sides. 

· Check that all measurements are in the same units. 
Region 1 = _____________ m2
Region 2 = _____________ m2 

Region 2 = 7.5m × 5.2m = 39 m 2
Region 3 = 5.4m × 9.8m = 52.92 m 2
· Find the area of each region. 

· Use correct units. 

· Avoid rounding. 

  

Total Area = ____ + ____ = _____ m2.

The area of garden bed is _________ m2. 

· Find the answer to the problem. 

· Will addition or subtraction be needed? 

· State the answer as part of a sentence. 

· Use correct units 
Composite Area Problem 3

[image: image24.png]



The problem: 

· Have we got all the information needed? 

· Is the diagram clear. Do we need any other diagrams? 

· What are we being asked to find? 

  

 

· Break the composite shape into regular shapes. 

· What measurements do we already have? 

  

 

· Label the different regions. 

· Find the lengths of missing sides. 

· Check that all measurements are in the same units. 
 

· Find the area of each region. 

· Use correct units. 

· Avoid rounding. 

  

 

· Find the answer to the problem. 

· Will addition or subtraction be needed? 

· State the answer as part of a sentence. 

· Use correct units 
· Pairs of students order the cards to solve the problem. If a native speaker is partnered with an ESOL student, talk with the native speaker about his/her role in checking for understanding and modelling appropriate language use. Students must place the appropriate 'comment' card alongside each step.

· Move on to Problem 2 and 3. Students fill in the cards of any missing working and solve the problems. Problem 2 has some missing information on the cards. Problem 3 has all scaffolding removed. The teacher moves around the groups listening to the talk joining the discussion where language or conceptual support is needed.

Problem 2
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Problem 3

[image: image26.png]



· Set further composite area problems for practice. 
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Lesson 7
Learning Outcome
· Design the net for 3D containers. 

· Calculate the surface area of 3D containers. 

Language Outcome 
· Understand and use common terms for 3D shapes 

· Present container design and calculations to the rest of the class. 

Teaching and Learning activities: 
1. Write the Lesson and Language Outcomes on the board. 

2. Packaging tennis balls 

· Handout tennis balls to the students. 

· Introduce the following problem to students: 

Balls-R-Us are re-designing their packaging. They need new boxes that will hold 4 tennis balls. 

Design 3 containers:
1. A cylinder 2. A cuboid 3. A pyramid 

Calculate the surface area of each container.

· Discuss the problem with the class. Review key words: cylinder, cuboid, pyramid, net, surface area. 

· Organise students in pairs. Allow 10-15 minutes for students to design their containers, nets and calculate the surface areas. 

3. Report back. 

· Students to choose their favourite container. Ask them to display their design and calculation on a OHT. 

· Students present their OHT explaining their calculation. 
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Principle 5 

Lesson 8 
Learning Outcome 
· Understand the concept of volume and units for volume. 

· Calculate the volume of cuboids and other prisms. 

Language Outcome 
· Discuss finding practical measurements and calculating volume of chocolate boxes. 

· Write definitions of maths terms. 

Teaching and Learning activities: 
1. Write the Lesson and Language Outcomes on the board.

2. Understanding Volume: Teacher led discussion. 

· Distribute a range of chocolate boxes around the class. (e.g. Toblerone, pods, roses, continental chocolates, ...) 

· Discuss the idea of volume as a measure of how much space is inside a 3D object . e.g. chocolate box. We can measure this by counting the number of M&M chocolates that can fit inside. What would be the problem of this method? Better if we have a standard measurement. 
Already have length base unit: metre. 

We have already looked at the unit for area (m2). Now consider a cube with edges length 1m and a smaller cube 1cm X 1cm X 1cm. 

[image: image27.png]1im

im

im

7 1em

1cm
1em




How many cm3 (said "centimetres cubed") fit inside a cuboid which measures 3cm by 4cm by 5cm? 

There are 12 cubes on the front face. 

There are 5 'layers' of these. So in total there are 

3X4X5 = 60 cubes = 60 cm2
Volume of a cuboid = base X height X depth. 
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(Volume of a Pyramid may need to be discussed with some classes) 

3. Volume of chocolate boxes 

· Pair students. They need to identify the base, height and depth of each type of cuboid box, make measurements, and calculate the volume. 

· Groups report back to check volume. Discuss how variations in measurements may cause slight variation in each group's answer. Discuss how each edge can be named the base depending on how you hold the box and this does not effect the resulting volume. 

4. Volume of other prisms. 

· Not all the boxes are cuboids. Many common 3D shapes are prisms. A prism is a 3D shape where the cross section of the shape and is the same size and shape as the end faces. Eg. 

[image: image28.png]



Notice that a cubiod is a prism. 

Discuss the different chocolate boxes, and other 3D shapes. Give examples of non-prism shapes too (e.g. Pyramid) 

To find the Volume: 

Volume = Area of the Cross Section X depth 

Distribute non-cuboid prisms around the class. Students make measurements and calculate the area of the prisms. Students check their answers with a neighbouring pair. 

Give practice problems for students to practice from textbook. 

5. Vocab List 

· Students scan their vocab list and look for words that they have seen in today's lesson. Can they improve their definition? Give students 3-4 minutes to discuss with partner. Students complete the After column with their new definition. 
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Lesson 9 
Learning Outcome 
· Understand the relationship between volume and capacity. 

· Apply understanding to volume and capacity application problems. 

Language Outcome 
· Discuss the context of volume and capacity problems and decide on appropriate diagram, and measurements. 

Teaching and Learning activities: 
1. Write the Lesson and Language Outcomes on the board.

2. Capacity 

· Teacher led discussion on the relationship between volume and capacity. 

1mL is 1 cm3 

therefore 1Litre is 1000cm3 

you can visualise this as a 10cm x 10cm x 10cm cube 
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Also for water, 1Litre weighs 1kg.

3. Volume and Capacity problems 

· Cut out diagrams and problems. 

· Pair students (native with non-native speaker). Students identify which diagram belongs to each problem. They then transfer key measurements to the diagrams and work out the answer. 

Diagrams and Problems: Cut out and Match Diagrams

A large swimming pool is 25 metres long. At the deep end it is 180cm deep. At the shallow end it is 1.15m deep. Calculate the volume of the pool and therefore the number amount of water needed to fill it. 

[image: image30.png]



A cylindrical water tank holds 5000L of water. Hu Min stands next to the water tank and works out that it is approximately 2.2m high. Calculate the diameter of the tank. 

[image: image31.png]



Tracey needs to buy a long lasting candle. She has two choices. The first one is the shape of a cube with length 4.5 cm. The other candle is cylinder with radius 3.1cm and height 4.2cm. Calculate which candle has the biggest volume. 

[image: image32.png]



Jackson has bought a new tent. It is long enough for him to lie down in (2.05m). He can not stand in the centre as it is only 1.3m at the highest point. The base length is the same as the height. Calculate the volume of his tent. 

[image: image33.png]
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Lesson 10 
Learning Outcome 
· Use mathematical models to solve a complex volume problem. 

Language Outcome 
· Write a full explanation of the methods used to solve a complex multi-step problem, using the language of instruction. 

· Talk about findings and methods to the rest of the class using past tense verbs. 

Teaching and Learning activities: 
1. Write the Lesson and Language Outcomes on the board. Be explicit about the language the students will need to use when recording their method.

2. What is the volume of a person? 

· Organise the students into groups of 3-4. Give each group a large piece of paper for them to record their working and method and a tape measure. Explain to the students that they are going to find the volume of one person in their group. Give them 2 minutes to discuss who they will measure and how they will solve the problem. Circulate around the groups. Ensure that each group is engaged in the problem and has selected their person to measure (the teacher may need to volunteer if students feel sensitive about being measured). 

· Hold a brief class discussion to share ideas on methods to calculate the volume of a person. What mathematical models will they use? Encourage the groups to set their work out clearly so that someone else can follow their working. Discuss the language of mathematical instructions. 

· Students have 15-20 minutes to complete the task. Circulate the class. Students may need help to find the radius when they have measured the circumference. 

3. Report back 

· When all groups have finished, each group explains the methods they used. 

· Discuss the accuracy of their answer. How can we improve the accuracy of their answer. Can we check our answer by finding a person's weight? What assumptions are we making if we do this? 
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Lesson 11
Learning Outcome 
· Review the measurement topic. 

· Design context problems which consider the type of problem, appropriateness of the answer. 

· Solve a variety of measurement problems. 

Language Outcome 
Work out the missing words in a cloze exercise using clues within the text. 

Cloze

Volume 

The volume of a 3D shape is the amount of space it occupies. ________ is measured ________ cubic units such as: 

· [image: image44.png]


cm3, the cubic__________, said "cm cubed" 

· m3, the ______ metre, said "m cubed" 

· ____2, the cubic millimeter, said "___ _____" 

A cubic _______ is the volume of a cube with ______ 1m. 

Cuboids 

The volume of a ______ is _____ by: 
V = b x h x d 

A cube is a special kind of _______ with b = h = d We often use the ______ x for the ______ of a cube. The volume of a cube is x3 (often we say x _____ ) 
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Capacity 

· Liquids have _______ measured in litres or ________(mL) 

· 1cm3 is equal to 1_____ 

· 1000____ is equal to 1 litre. 

For______, 1mL weighs exactly 1______, and 1Litre weighs exactly 1 kg. Therefore if we know the _______ of water, we can ___ ____ its weight. 

weight 

liquid measure 

equivalent solid volume 

1 gram 

1 ___ 

___ cm 3 

1 ______ 

1 Litre 

1000 ___ 

Prisms 

A prism is a ___ _____with two opposite faces that are ____ same shape, the _____ size, and are_______. Both of these shapes are _______. 
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The shaded ______ also show the cross-_______.
The cross section of a prism is any ______ through the shape which is parallel to one of the end ______.
The ________ for the volume of a ______ is:
Volume = Area of ______-section X distance between the end faces 

Pyramids 

· A pyramid sits ___ ___base 

· [image: image46.png]


The top ____ is called the apex. 

· The _______ of the pyramid is _____ by the formula: [image: image35.png]V=—dxh




A = Area of the _____
h is the ______ 

Measurement Cloze - Answers

Volume 

The volume of a 3D shape is the amount of space it occupies. Volume is measured using cubic units such as:


· cm3, the cubic centimeter, said "cm cubed" 

· m3, the cubic metre, said "m cubed" 

· mm2, the cubic millimeter, said "mm cubed" 

A cubic metre is the volume of a cube with edges 1m. 

Cuboids 

The volume of a cuboid is given by: 
V = b x h x d 

A cube is a special kind of cuboid with b = h = d We often use the symbol x for the length of a cube. The volume of a cube is x3 (often we say x cubed) 

Capacity 

· Liquids have volume measured in litres or millilitres (mL) 

· 1cm3 is equal to 1mL 

· 1000cm3 is equal to 1 litre. 

For water, 1mL weighs exactly 1 gram, and 1Litre weighs exactly 1 kg. Therefore if we know the volume of water, we can work out its weight. 

weight 

liquid measure 

equivalent solid volume 

1 gram 

1 mL 

1 cm3
1 kilogram 

1 Litre 

1000 cm3 

Prisms 

A prism is a 3D shape with two opposite faces that are the same shape, the same size, and are parallel. Both of these shapes are prisms. 
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The shaded faces also show the cross-section.
The cross section of a prism is any cut through the shape which is parallel to one of the end faces.
The formula for the volume of a prism is:
Volume = Area of cross section X distance between the end faces

Pyramids 

· A pyramid sits on a base 

· The top point is called the apex. 

· The volume of the pyramid is given by the formula: [image: image37.png]V=—dxh




A = Area of the base
h is the height 

· Design measurement problems using the language of maths problems. 

Teaching and Learning activities: 
1. Write the Lesson and Language Outcomes on the board. 

2. Measurement Cloze 

· Give students the measurement cloze exercise. Students work individually, writing in the missing words. Pair up students. Each pair discusses their answers deciding on the most appropriate word for each blank. Combine each pair with another pair (to form groups of 4). Compare answers. 

· As a class run through the 'model answer' and decide find out which group was closest. 

3. Cart before the horse. 

· Organise class into pairs. Each pair has an envelope. In each envelope is an answer. Students design a maths problem in context which gives this answer. When they have finished they place the question (neatly written) and answer back into the envelope. Hand to the teacher. 

· Students then collect a different question and solve it. They can check their answer before swapping for a new problem. 
Cart Before the Horse Activity - Measurement
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See the discussion around the value of such tasks in the introduction to the Year 10 maths unit Cart Before The Horse. 
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Lesson 12 
Learning Outcome 
To monitor own learning - each student reflects on whether he/she has: 

· an overview of the measurement topic and; 

· an understanding of the connections between aspects of the measurement topic. 

Language Outcome 
To monitor own learning - each student reflects on whether he/she can: 

· use academic language to talk about the measurement topic and how different parts are related; 

· review and refine written definitions for key measurement maths terms. 

Teaching and Learning activities: 
1. Write the Lesson and Language Outcomes on the board. 

2. Structured Overview 

· Organise students into pairs. Give each pair a structured overview outline and a set of cards cut up. Students arrange the cards into the overview, clarifying their understandings with their partner. 

· Once everyone is finished each pair swaps places with another pair to see if their overview is the same. Talk about differences. 

· Class discussion. Is there anything else you want to put on the overview? Where would it go? Are there other arrangements of the information that you would prefer? 
3. Vocab List 

· Students scan their vocab list and look for words that they are still unsure about. Can they improve their definition? Give students 3-4 minutes to discuss with partner. 

· Ask for volunteers to read out their definition. Does anyone have an improvement or suggestion? 
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Principle 7
Measurement Structured Overview:
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