Gauteng Online ICT Exemplar Activities


Mathematics

Intermediate Phase 

ACTIVITY 1: Profit and loss

LEARNING AREA: Mathematics

PHASE: Intermediate

LEARNING AREA OUTCOMES: 1: Numbers, operations and relationships

Learning Area Assessment Criteria: 

We know this when the learner solves problems in context including contexts that may be used to build awareness of other Learning Areas, as well as human rights, social, economic and environmental issues such as:

· financial (including buying and selling, profit and loss, and simple budgets);

ICT OUTCOMES: 5 

The learner will be able to:

5.
process data using ICT.

ICT Assessment Standards

We know this when the learner:

· processes data using a spreadsheet.

ACTIVITY

· Learners should find information on one day’s business in the school tuck-shop or local business. They will need to know the cost price and selling price of each item and the list of items sold on any particular day. 

· Given this information, learners are then required to enter this information into a spreadsheet. They will need to list the costs separate from the income. This will involve multiplication (e.g. 12 suckers at 50c), addition (to calculate the totals) and subtraction (to work out the profit).

ACTIVITY 2: Block Triangles 

LEARNING AREA: Mathematics

PHASE: Intermediate

LEARNING AREA OUTCOMES: 2: Patterns, functions and algebra. 

The learner will be able to recognize, describe and represent patterns and relationships, as well as solve problems using algebraic language and skill

Learning Area Assessment Criteria

· The learner investigates and extends numeric and geometric patters looking for a relationship or rules, including patters represented in physical or diagrammatic form.

ICT OUTCOMES: 5 

The learner will be able to:

5. 
process data using ICT.

ICT Assessment Standards

We know this when the learner:

· processes data using a spreadsheet.

ACTIVITY

· Learners will build a ‘triangle’ of blocks which looks like this:

 
[image: image1]
· How many blocks are needed to build the triangle which is shown above (which is 2 blocks high)? How many blocks are needed to build a triangle which is 3 blocks high?

· Learners then use a spreadsheet to draw these ‘block triangles’ (do this by changing the fill colour of the cells and changing the cell widths to be more square-shaped). What can they do when they want to increase the size of the triangle and there is not enough space on the left to fit it in? On the right of the triangle, on each level, write in the number of blocks needed for that level. Can learners see the pattern? How many blocks are needed to build a triangle which is 8 blocks high?
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ACTIVITY 3: Geometric shapes in nature

LEARNING AREA: Mathematics

PHASE: Intermediate

LEARNING AREA OUTCOMES: LO3: Space and Shape (Geometry)

The learner will be able to 

· describe and represent characteristics and relationships between two-dimensional shapes and three-dimensional objects in a variety of orientations and positions.

Learning Area Assessment Criteria

· We know this when the learner recognizes and describes natural and cultural two-dimensional shapes, three-dimensional objects and patterns in terms of geometric properties.

ICT OUTCOMES: 3, 4 and 7

The learner will be able to:

3.
collaborate with others when using ICT;

4.
locate and evaluate information using ICT; and

7.
communicate and present information using ICT.

ICT Assessment Standards

We know this when the learner:

· confidently and positively collaborates with peers in a class environment;

· finds and retrieves information from the Internet; 

· finds and retrieves information from CD-ROMs;

· communicates and presents information using a word processor; and

· communicates and presents information using graphics.

ACTIVITY

· Working in pairs or in a small team, learners find the following images on the Worldwide Web (or on a suitable CD-ROM):

· One example of something natural and one example of something cultural which is in the shape of a triangle.

· An example of any other geometric shape with examples illustrating where that shape occurs in both nature and as a cultural construction. 

· Learners create a page, using a word processor or graphics package which includes the images they have found on the WWW. They show how the shapes occur by drawing the shape over each image. Example (Lilies: ellipse in nature):

[image: image3.jpg]



ACTIVITY 4: Measuring Margins 

LEARNING AREA: Mathematics

PHASE: Intermediate

LEARNING AREA OUTCOMES: LO4: Measurement. The learner will be able to use appropriate measuring units, instruments and formulae in a variety of contexts. 

Learning area assessment criteria: The learner estimates, measures, records, compares and orders two-dimensional shapes and three-dimensional objects using SI units with appropriate precision.

ICT OUTCOMES: 1, 3 and 7

The learner will be able to:

1.
use and maintain ICT in an appropriate, effective and efficient manner; 

3.
collaborate with others when using ICT

7.
communicate and present information using ICT.

ICT Assessment Standards

We know this when the learner:

· manages files and data; 

· uses and cares for standard peripherals such as a printers, scanner or CD-ROM drive; 

· confidently and positively collaborates with peers in a class environment; and

· communicates and presents information using a word processor.

ACTIVITY

· Learners take an A4 sheet of paper, measure the width and height accurately and write it down. Using a word processor, open an existing document (any document with at least one page of plain text will be suitable). Look at the setup of the page in the word processor and check that the size of the page is set to A4. Learners compare the size given in the word processor to the size that they measured beforehand. Are the units of measurement the same as what they used? If the units are the same, are the sizes the same as their measurements? If there are differences, are they significant?

· Print out a single page of text. Measure the size of the left, right, top and bottom margins on the piece of paper and write them down.

· In the word processor, find out what the sizes of the margins are and compare them to the sizes you measured. Are there any differences? If so, ask learners if they are significant and whether they can explain why they are different.

ACTIVITY 5 (Project): Prices 

LEARNING AREA: Mathematics

PHASE: Intermediate

LEARNING AREA OUTCOMES: 5: Data Handling

· The learner is able to collect, summarize, display and critically analyze data in order to draw conclusions and make predictions, and to interpret and determine chance variation.

Learning Area Assessment Criteria

We know this when the learner:

· Collects data (alone and/or as a member of a group or team) in the classroom and school environment to answer questions posed by the teacher and the class.

· Organizes and records data using tallies and tables.

· Draws a variety of graphs to display and interpret data (ungrouped).

ICT OUTCOMES: 3, 6 and 7

The learner will be able to:

3.
collaborate with others when using ICT;

6.
solve problems using ICT; and

7.
communicate and present information using ICT.

ICT Assessment Standards

We know this when the learner:

· collaborates with peers, community members and experts beyond the school and classroom; 

· processes data using databases; 

· processes data using a spreadsheet;

· processes data using tables; and

· communicates and presents information using a word processor.

ACTIVITY

· This project can be tackled in collaboration with another school in a different town/province. Working in teams, learners collect data about the prices of goods in different stores. The data that the teams should collect must be decided beforehand. This can be done through classroom discussion around what questions the study should be able to answer. A range of (at least 20) different products could be selected, for example, the prices of:

· 750g Crosse & Blackwell Mayonnaise

· 250g Bovril

· 750 ml Sunlight dishwashing liquid

· Learners are required to create a form to print out and use for entering data collected. If the school is collaborating with another school, the same form would have to be used in both locations. Teams will find the information as homework, over say one week, and they can choose a store which is convenient for them to visit.

· The data collection task should be divided between the teams. For example, different teams could be allocated to different stores (team 1 goes to Shoprite, team 2 to 7-Eleven, team 3 to Pick ‘n Pay, etc). 

· When the data has been collected, the teams can either create their own databases or the teacher can create one central database if necessary. Data from the two schools will have to be combined for the study.

· A wide variety of learning activities can be built around the database:

· querying the data (‘where is it cheaper to buy Bovril?’)

· analyzing the data through tables and bar graphs

· interpreting the results (Can any general claims be made?)

Senior Phase

ACTIVITY 6: Saving Options

LEARNING AREA: Mathematics

PHASE: Senior

LEARNING AREA OUTCOMES: 1: Numbers, operations and relationships. 

The learner will be able to recognize, describe and represent numbers and their relationships, and to count, estimate, calculate and check with competence and confidence in solving problems.

Learning Area Assessment Criteria

· We know this when the learner solves problems in context including contexts that may be used to build awareness of other learning areas, as well as human rights, social, economic and environmental issues such as 

· financial (including profit and loss, budgets, accounts, loans, simple and compound interest, hire purchase, exchange rates, commission, rentals and banking);

· measurements in Natural Sciences and Technology contexts.

ICT OUTCOMES: 6

The learner will be able to:

6.
solve problems using ICT.

ICT Assessment Standards

We know this when the learner:

· processes data using a spreadsheet.

ACTIVITY

· Your aunt has given you R1000 and you want to save the money for later. You have two options:

· You can lend it to your friend who has promised to pay you 9% simple interest per annum. 

· You can put the money into a bank account which will pay 8% interest, compounded monthly.

· Assuming that your friend is trustworthy and will pay you back the full amount with interest, which option will give you the most money in return after 2 years? Will your answer be different after 3 years? 4 years?

· Use a spreadsheet to show how the money increases every month in the two cases. Draw a graph showing where the two graphs cross. Verify that your answers are correct by using the appropriate formulae.

ACTIVITY 7: Tables and chairs 

LEARNING AREA: Mathematics

PHASE: Senior

LEARNING AREA OUTCOMES: LO2: Patterns, functions and algebra. 

The learner will be able to recognize, describe and represent patterns and relationships, as well as solve problems using algebraic language and skill. 

Learning Area Assessment Criteria:

ICT OUTCOMES: 6

The learner will be able to:

6.
solve problems using ICT.

ICT Assessment Standards

We know this when the learner:

· processes data using a spreadsheet.

ACTIVITY

· Long thin tables are used as desks in a classroom. Three chairs can fit around each side. The tables are arranged as follows:





· Learners draw in the other chairs. Now ask them:

· If there are only two tables how many chairs can there be?

· For four tables – how many chairs all together?

· For six tables – how many chairs?

· What about 10 tables? 100 tables? 10000 tables? 

· Learners then use a spreadsheet to develop a model that shows the number of tables and the number of chairs. Ask them: “If I know how many tables there are how can I work out how many chairs are needed? If I know how many chairs how do I work out how many tables?”

· Now learners can choose a new arrangement of tables. Maybe they can fit 6 chairs or perhaps they fit three tables together. They draw their arrangements and investigate the relationship between chairs and tables on a new spreadsheet. They then describe in a paragraph what they found.

ACTIVITY 8: Rotation, reflection and translation

LEARNING AREA: Mathematics

PHASE: Senior

LEARNING AREA OUTCOMES: LO3: Space and Shape (Geometry). 

The learner will be able to:

· describe and represent characteristics and relationships between two-dimensional shapes and three-dimensional objects in a variety of orientations and positions.

Learning Area Assessment Criteria

· The learner uses transformations (rotations, reflections and translations) and symmetry to investigate properties of geometric figures.

ICT OUTCOMES: 1 and 7

The learner will be able to:

1.
use and maintain ICT in an appropriate, effective and efficient manner; 

7.
communicate and present information using ICT.

ICT Assessment Standards

We know this when the learner:

· uses and cares for standard peripherals such as a printers, scanner or CD-ROM drive;

· communicates and presents information using a word processor; and

· communicates and presents information using graphics.

ACTIVITY

· Someone (like your younger sister) has asked the learners to explain the difference between rotation, reflection and translation of geometric figures. Using a word processor or a drawing package, learners create a page which illustrates these concepts. 

· They are required to draw two different geometric shapes (such as a triangle and a kite). For each shape, they draw the shape rotated, reflected and translated (For each shape they will have 4 different pictures: the original shape plus the three transformed shapes). They label their shapes clearly and print out the page.

ACTIVITY 9: Right-angled triangles

LEARNING AREA: Mathematics

PHASE: Senior

LEARNING AREA OUTCOMES: LO4: Measurement. The learner will be able to use appropriate measuring units, instruments and formulae in a variety of contexts.

Learning Area Assessment Criteria

The learner investigates (alone and/or as a member of a group or team) the relationship between the sides of a right-angled triangle to develop the Theorem of Pythagoras.

ICT OUTCOMES: 3, 4, 6 and 7

The learner will be able to:

3.
collaborate with others when using ICT;

4.
locate and evaluate information using ICT;

6.
solve problems using ICT; and

7.
communicate and present information using ICT.

ICT Assessment Standards

We know this when the learner:

· confidently and positively collaborates with peers in a class environment;

· finds and retrieves information from the Internet;

· finds and retrieves information from CD-ROMs; and

· processes data using a spreadsheet.

ACTIVITY

· This activity could be done in pairs, small teams, or even as a class activity (where individual measurements are combined into a single spreadsheet). 

· Using a protractor or set-square, learners draw 5 right-angled triangles of different sizes accurately. They measure the sizes of all sides of the triangles accurately and annotate their diagrams. Using a spreadsheet, they create the following table:

	
	A
	B
	c
	a2
	b2
	c2

	Triangle 1
	
	
	
	
	
	

	Triangle 2
	
	
	
	
	
	

	Triangle 3
	
	
	
	
	
	

	Triangle 4
	
	
	
	
	
	

	Triangle 5
	
	
	
	
	
	


· The values of a, b and c correspond to the sides of a right-angled triangle as follows:


[image: image4]
· In columns a, b and c, they type in the length of the sides of their triangles. In the next three columns they calculate (using a suitable formula) the squares of the sides. Ask them:

· Do you notice any relationship between the values of a, b and c?

· If you know the values of any two sides a and b, can you calculate the value of c?
· Using the WWW or a suitable CD-ROM, learners then search for information about Pythagoras and the Pythagorian Society. Learners should find out what Pythagoras had to say about triangles.

ACTIVITY 10: Cell-Phone Options
LEARNING AREA: Mathematics

PHASE: Senior

LEARNING AREA OUTCOMES: LO5: Data Handling. 

The learner is able to:

· collect, summarize, display and critically analyze data in order to draw conclusions and make predictions, and to interpret and determine chance variation.

Learning Area Assessment Criteria

· This activity would encompass most of the assessment standards listed.

ICT OUTCOMES: 2, 3, 6 and 7

The learner will be able to:

2.
use ICT in an ethical and responsible manner

3.
collaborate with others when using ICT;

6.
solve problems using ICT; and

7.
communicate and present information using ICT.

ICT Assessment Standards

We know this when the learner:

· checks the validity of data;

· demonstrates awareness of the benefits of collaborative ICT networking;

· processes data using a spreadsheet;

· processes data using databases;

· processes data using tables;

· communicates and presents information using a word processor;

· communicates and presents information using a presentation;

· communicates and presents information using graphics;

· communicates and presents information using multimedia; and 

· communicates and presents information using a web authoring package.

ACTIVITY (team project): Cost of cellular phones.

· This is a large project which could be tackled by learners over a number of weeks. The advantage of such a project is that it can incorporate learning from a number of different learning areas. It can be extended or limited in many different ways, depending on the goals of the teacher.

· The aim of this project is two-fold:

· To model the cost of cellular phones (contract vs. pay-as-you-go for the different cellular providers).

· To find out whether people are using the most cost-effective solution, given their particular usage pattern.

· Learners will firstly need to find out what the different service options cost. There are many ways of finding this out and they should determine their own way. Developing the model will involve seeing how the cost changes as the time spent making calls increases, for the different service options. Again, learners (in their teams) should determine how they are going to do this (What is the most appropriate software to use? How much data do they need to generate? What graphs will they use to illustrate their findings?). 

· The second task will involve collecting data from cell phone users. Learners should decide on what data to collect and the most appropriate way to do this. This could be extended into a larger study by incorporating characteristics of the users (age, gender, etc). The teacher should initiate a discussion around the ethics of collecting personal information and issues of privacy and protection of data. 

· Learners should decide for themselves whether to use a computer for storing the data, and if so, what software package would be most suitable. Learners will then need to analyze the data against the model and draw conclusions.

· The results of the study should be presented in written and/or oral form. Learners could for example present their findings in the form of an electronic presentation, or create a web page showing their results.

Further Education and Training

ACTIVITY 11: Trig graphs

LEARNING AREA: Mathematics

PHASE: FET

LEARNING AREA OUTCOMES: Trigonometry

Learning Area Assessment Criteria: the sine, cosine and tangent functions

ICT OUTCOMES: 3 and 6 

The learner will be able to:

3.
collaborate with others when using ICT; and

6.
solve problems using ICT.

ICT Assessment Standards

We know this when the learner: 

· confidently and positively collaborates with peers in a class environment; and

· processes data using a spreadsheet.

ACTIVITY

· Working in pairs, learners use a spreadsheet to investigate the behaviour of the sine, cosine and tangent functions. They start by creating a column of x-values that range from 0 to 90. Next, they create a column of values of sin(x). They plot the values of sin(x) using an XY scatter graph with points connected smoothly. Learners should answer the following:

· Investigate what happens to the graph when x goes beyond 90. What is the value of sin(x) when x is 180? 

· What does the graph look like beyond 180? 

· Can you see a pattern emerging? 

· What do you think will happen with negative values of x? 

· Note: Trigonometrical functions in spreadsheets normally use radians instead of degrees. To work in degrees, they have to be first converted to radians. For example, to convert degrees to radians in MS Excel, use the RADIANS functions. The formula for calculating sin(x) where x is a value in degrees is therefore SIN(RADIANS(x)). [2 Π Radians = 360 degrees]

· In the same way learners investigate the behaviour of the cosine function. How does the graph for cos(x) differ from the graph of sin(x)?

· To investigate the tangent function, learners start by only plotting tan(x) for values of x from 0 to 80 degrees. Pose the following questions:

· What is the value of tan(80)? Notice the shape of the graph. 

· Now extend the graph to plot values up to tan(85). What is the value of tan(85)? How has the shape of the graph changed? 

· Notice what is happening to tan(x) as x gets closer to 90. What is the value of tan(90)? What is the value of tan(91)? And of tan(100)? 

· Discuss in class what the graph should look like and why it does not work to plot tan(x) for values of x from 0 – 180 in a spreadsheet. Draw attention to the issue of using appropriate graphs for displaying data and how graphs can be misleading.

ACTIVITY 12: Angles in the same segment

LEARNING AREA: Mathematics

PHASE: FET

LEARNING AREA OUTCOMES: Euclidean Geometry

Learning Area Assessment Criteria

· The learner has an understanding of the theorem: Angles in the same segment of a circle are equal and conversely if a line segment joining two points subtends equal angles at two other points on the same side of the line segment, these four points are concyclic.

ICT OUTCOMES: 4 and 7

The learner will be able to:

4.
locate and evaluate information using ICT; and

7.
communicate and present information using ICT.

ICT Assessment Standards

We know this when the learner:

· finds and retrieves information from CD-ROMs;

· finds and retrieves information from the Internet;

· communicates and presents information using a word processor; and

· communicates and presents information using graphics.

ACTIVITY

· Using a word processor, learners draw a circle of any size with a single line segment AB as follows:


[image: image5]
· They pick any two points C and D on the same segment of the circle and join the lines to points A and B as follows:


[image: image6]
· On the same page, they draw three more circles of different sizes. In the same way, they draw the line segment AB and pick points C and D. Learners should try different positions, so that the resulting triangles have different shapes. It is important that the points A, B, C and D are in the same order as in the diagram above.

· When they have finished, they print out the page. Using a protractor, learners measure the size of the angles ACB and ADB on each circle and write the sizes on their sheet of paper. What do they notice about the sizes of the angles? Based on their findings, can they make any general claim about angles in the same segment of a circle? They should write their findings at the end of the document and save it for further reference.

· Using the WWW or a suitable CD-ROM, learners then search for information about Euclid – can they find reference to this particular theorem and any other similar theorem?

ACTIVITY 13: Roots of Quadratics Equations 

LEARNING AREA: Mathematics

PHASE: FET

LEARNING AREA OUTCOMES: Algebra

Learning Area Assessment Criteria: Quadratic equations: The roots of ax2 + bx + c = 0. 

ICT OUTCOMES: 4, 6 and 7

The learner will be able to:

4.
locate and evaluate information using ICT;

6.
solve problems using ICT; and

7.
communicate and present information using ICT.

ICT Assessment Standards

We know this when the learner:

· finds and retrieves information from CD-ROMs;

· finds and retrieves information from the Internet;

· processes data using a spreadsheet;

· communicates and presents information using a presentation; and

· communicates and presents information using a web authoring package.

ACTIVITY

· Using a spreadsheet, experiment with the values of the roots of the quadratic equation 

ax2 + bx + c = 0

for different values of a, b and c.

· To do this, create a table with headings:

	a
	b
	c
	b2 – 4ac
	root1
	root2


· Under the a, b and c headings, enter a range of different values for a, b and c. In the fourth column, use the formula b2 – 4ac to calculate the value which appears under the square-root of the formula for calculating the roots of the equation:

 x = 
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· Use the formula above to calculate the values of root1 and root2.

· Through experimentation, find sample values of a, b and c for which the following is true:

· The roots are equal
· The roots are rational and unequal
· The roots are irrational
· The roots are non-real
· Can you explain why some values of a, b and c produce equal roots, rational roots, irrational roots and non-real roots?

· Document your findings in the form of a tutorial. This can be done either as a web page, or as an electronic presentation. Explain the cases in a tree structure, so that all possible scenarios are covered.

· Using the WWW or a suitable CD-ROM, learners should find any historical figure who made an impact on algebra and tell their story.

ACTIVITY 14: Graphing quadratics 

LEARNING AREA: Mathematics

PHASE: FET

LEARNING AREA OUTCOMES: Algebra

Learning Area Assessment Criteria: Quadratic equations: Graphical representation of y = ax2 + bx + c. 

ICT OUTCOMES: 5 and 6 

The learner will be able to:

5.
process data using ICT; and

6.
solve problems using ICT.

ICT Assessment Standards

We know this when the learner:

· processes data using a spreadsheet; and

· solves problems using the features of ICT.

ACTIVITY

· This activity may build on the previous one or be done independently. In this activity the learners draw quadratic functions to graphically investigate the roots of different quadratic equations.

· Give the learners the following instructions:

· In a spreadsheet, create cells for the values a, b and c, setting a=1, b=0 and c=0.

· Create two columns for x and y. In the x column, fill in values of x from -10 to 10 in steps of 1. In the y column, use a formula to calculate ax2 + bx + c, by referencing the values of a, b and c in the cells above. 

· Next, create an XY scatter graph of the x and y values (plot the graph with the data points connected by smoothed lines without markers). 

· Experiment with different values of a, b and c. Can you create a graph with equal roots? One with unequal roots? One with irrational roots? Verify your results by calculating the roots algebraically. 
ACTIVITY 15: Derivatives from first principles 

LEARNING AREA: Mathematics

PHASE: FET

LEARNING AREA OUTCOMES: Differential Calculus

Learning Area Assessment Criteria

The learner develops an intuitive approach to the concept of a limit. 

ICT OUTCOMES: 5 and 6 

The learner will be able to:

5.
process data using ICT; and

6.
solve problems using ICT.

ICT Assessment Standards

We know this when the learner:

· processes data using a spreadsheet; and

· solves problems using the features of ICT.

ACTIVITY

· Working in small groups, each group takes a different quadratic function (such as y = x2, y = 3x2 or y = -2x2 + 3). Learners sketch the graph of the function on paper. Choosing a small value for h (such as 1 or 2), they draw points on the graph for which the x-values are h units apart. They join these points with straight lines as illustrated below. (The diagram shows how to calculate the gradient of the segment between x and x + h. Gradient = (f(x + h) – f(x))/h. In this example, points on the graph are h-units apart and since (0,0) is one of the points x=h.) 


[image: image8]
· Using a spreadsheet, learners model the calculation of the gradient of each of these line segments. This involves setting up a table such as the following (make sure that they define h in a cell, and that the formulae refer to this cell, so that they can change the value of h and see the effects):

	X
	f(x)
	f(x + h)
	(f(x + h) – f(x)) / h

	-10
	
	
	

	-9
	
	
	

	-8
	
	
	

	…
	
	
	


· Now learners experiment with smaller and smaller values of h. As h gets smaller, what do they notice about the value of the gradient? How does the value of the gradient relate to x for very small values of h? They report on their findings to the class. Pose the question: Is there a common pattern that relates any quadratic function to its gradient for small values of h? Discuss.

a





c





b





A





B





B





C





A





D





h





f(x + h) – f(x)





0





x





(x + h)





f(x)





f(x + h)








May 21, 2002

1
PAGE  
July 10, 2002

25

_1087595896.unknown

