EDUC6645

Tutorial Notes Week 3

Measurement

1. Exploring Boundaries

Materials: square cm grid paper; string; rulers

Consider the following:

If you have a fixed length of fencing with which to fence around a garden, does it matter what shape the garden is? Will the garden have the same total amount of area for planting no matter what shape you make it?

(a)
Write your own answer to the above questions.

(b)
In a group, decide whether you agree or disagree with the following three statements. Be sure that everyone has come to a consensus. Use any materials, diagrams you wish to convince each other.

Janice:
If I use more fencing than you then my garden will be bigger than yours.
Daniel:
If I know what the area of my garden is, then I can work out how much fencing I’ll need.

Eugene:
If you make a rectangular garden, I can always make another one with the same length of fencing but with a larger area.

As a whole group, discuss your responses. Describe how you were convinced or how you convinced others of the validity of each of the three statements above. What tools, modes of language, explanations were most helpful to you and others in making sense of the above statements. After completing this task, did you revise your initial response to this task? Did you learn new ways of thinking about area and perimeter?

2.
Exploring area

Materials: sticky tape, newspaper, scissors, metre ruler (or 30cm rulers), MAB 100 block

(a)
Exploring the square metre

Activity

1. Look at your desktop. Ask each member of the group to estimate the area of the desktop. Is it greater than or less than a square metre? Look at one of the windows in the room. Is it greater or less than a square metre? Look around the room. Can you find anything that may have an area of approximately one square metre? Write all your answers in your book.

2. Estimate the area of the floor. How many square metres is the floor? Write your estimate in your book.

3. Construct a square metre from the newspapers and tape.

4. Place your square metre over your desktop. How big is your desktop now? Do you want to revise your original estimate?

5. Use your square metre to estimate the area of the floor. Do you want to change your original estimate?

6. Measure the area of the floor with the metre ruler, and compare your estimate to the actual measure.

7. Estimate other large areas.

8. Discuss the value of creating the square metre. Did it help to estimate when you could see the actual size of the square metre. Have you seen this used in the classroom? How was it used?

(b)
Exploring the square centimetre

Take the MAB 100 block. Determine its area. What are its units? (square centimetre- cm2). Place the block on your table. Estimate the area of your desk in square centimetres. Find some other flat objects and estimate their area in square centimetres. Calculate their area by measuring length and width. How close was your estimate? 

Look back at your estimate for your desk. Compare your estimate and measurement in square centimetres to your estimate using square metres. How many MAB 100s blocks are required to cover a square metre? How many square centimetres in a square metre? 

Work in your group to come up with a sensible way for converting square metres to square centimetres. Share your method with the whole class. Why do you think some people find it difficult to convert between square metres and square centimetres?

2.
Exploring Volume

Materials: copy of worksheet: How small can you get?, calculators, metre rulers (or measuring tape); MAB 1000 block, set of objects of various volumes (e.g., can of pineapple, small tin of corn, apple, cricket ball, water bottle)

Refresh your memory of the number of cubic centimetres required to fill a cubic metre (demonstration in lecture). Imagine that you have hunched yourself up into a ball. Estimate your volume in cubic centimetres. Share your estimate with others and get a feel for the size of the numbers that are being suggested. Did you think that your volume, when measured in cubic centimetres, would be so big or small? 

1. Take a copy of the How small can you get? Sheet. Complete the activity in your group and record your answers on the sheet.

2. Consider the value of having a mental image of the size of a square metre before doing this activity. 

3. Can you convert cubic centimetres to cubic metres and vice versa? Can you use your general rule developed in the area activity to help you here?


Your tutor will hold up the MAB 1000 block. Check that you know why there are 1000 cubic centimetres in this block. Your tutor will hold up a collection of items of various volumes. Your task is to estimate their volume (in relation to the MAB1000 block). Discuss ways of determining the exact volume of each item.

3.
Investigating pi

Materials: lids of various sizes, A4 scrap paper cut into lengths, sticky tape, calculators
Activity

1. Take a strip of paper from the pile your table.

2. Select a lid. 

3. Wrap the paper strip around your selected lid. Cut/tear the strip of paper so that it is now the same length as the circumference of your selected tin/lid.

4. Lay the strip flat, and measure how many times the width of the tin/lid fits along that strip.

5. Do this for 3 other different sized tins/lids.

6. Discuss the following questions:

i. What did you find out?

ii. What does this tell you about the relationship between the circumference and diameter of any circle?

iii. If you know the diameter of a circle, how can you estimate its circumference? If you know its circumference, can you estimate its diameter?

4.
Investigating the area of circles 

Materials: circle paper, cm grid paper, scrap paper, rulers, calculators

Activity

1. Cut out a circle from the sheets given.

2. Trace the circle onto the grid paper, and find the approximate the area of the circle by counting squares.

3. Fold and cut the circle into 16 pieces:





4. Arrange the pieces to form a rectangle, cutting the 16th piece in half again and placing it at either end of the rectangle:


5. Trace around the outside of your rectangle, and then measure its length and width. Calculate the area of the rectangle.

6. Compare it to the estimated area of the circle.

7. What part of the rectangle’s Length and Width relate to parts of the circle?  How does this relate to the formula for area of circles?

5. 
Developing measurement benchmarks

How long is your:

· Handspan

· Pace

· Palm width

· Width of little finger

What other personal benchmarks do you have for measurement that you can draw on to help you estimate measures?

How far is it from your car/bus stop/ferry stop/bike park/ to this classroom? Think about the number of steps you take to get here. Find out how many steps you take in a metre. Use this information to estimate various distances. Practice with small distances in and around your classroom, checking how close you were each time by measuring with a standard measuring device (ruler, tape measure).  

Homework task

Before you leave the tutorial today, estimate the distance from some point in the university grounds to your point of departure to go home (e.g., car park, etc). Write down how what your estimate is based on. When you leave uni today, check your estimate and write a short account of how accurate you think you are and why. Submit this to your tutor at the next class. You have plenty of time to do this as we have the vacation break in between the next class. If you have adjusted your estimate, write details of this. If you feel that your estimation skills have become more accurate since this class and next, write how this occurred. The thing we are looking for is the development of personal measurement benchmarks for you and how you can make them work for you to some degree of accuracy.
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