Numeracy and mathematics

Experiences and outcomes

Numeracy and Mathematics Fourth Level 

The questions and tasks listed with each of the Experiences and Outcomes at Fourth Level illustrate skills and knowledge which should be able to be demonstrated reliably  by pupils who are secure at the particular outcome. Questions are designed to verify that basic facts and processes are known. Contexts for application of the knowledge and skills will vary.  The notes whilst made with reference to Fourth level work, are also mindful of the demands which will be made at the later levels of National 4 and 5 and beyond and which build upon the foundations laid in Second and earlier levels.

As a working guide we are assuming that whilst a topic is being worked on, security is considered to be an accurate response at least 90% of the time, after retention for some months security is considered to be an accurate response at least 75% of the time.

An accuracy of reponse between 50% and 90%, at the time the topic is being worked on, and between 50% and 75%, after some months, would indicate that the knowledge and skills required further consolidation and a rate of accurate response of less than 50% in either circumstance would indicate the particular skill or knowledge is still at the development stage.

In Numeracy and Mathematics sound progress at Third and Fourth levels and beyond depends on fluency of early skills, good retention of all earlier facts and processes and clarity of both calculations and statements showing interpretation of solutions. Clarity in written evidence, as calculations, diagrams, statements or some combinations of these, is important to demonstrate understanding and to provide a firm foundation for further learning and for application of that learning in unfamiliar contexts. 
     My learning in mathematics enables me to:

· develop a secure understanding of the concepts, principles and processes of mathematics and apply these in different contexts, including the world of work 

· engage with more abstract mathematical concepts and develop important new kinds of thinking

· understand the application of mathematics, its impact on our society past and present, and its potential for the future 

· develop essential numeracy skills which will allow me to participate fully in society

· establish firm foundations for further specialist learning

· understand that successful independent living requires financial awareness, effective money management, using schedules and other related skills

· interpret numerical information appropriately and use it to draw conclusions, assess risk, and make reasoned evaluations and informed decisions

· apply skills and understanding creatively and logically to solve problems, within a variety of contexts

appreciate how the imaginative and effective use of technologies can enhance the development of skills and concepts.

	Number, money and measure



	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Estimation and rounding 


	Having investigated the practical impact of inaccuracy and error, I can use my knowledge of tolerance when choosing the required degree of accuracy to make real-life calculations.

MNU 4-01a
	A book contains 79 leaves. Its thickness has been measured as 12 mm (2 sf).

Martin uses his calculator and  finds 12 ( 79 to be 0.1518987342

How should he state his answer sensibly?

(expect to see appropriate calculation then answer given with appropriate rounding with regard to the context)

One year a swarm of locusts weighed 550 000 tonnes and contained 250 000 000 000 insects.

Calculate the weight of 1 locust in tonnes, leaving your answer in standard form.

(expect to see appropriate calculation then answer given with appropriate rounding and in the form requested)


	

	Number and number processes 

including addition, subtraction, multiplication, division and negative numbers

	Having recognised similarities between new problems and problems I have solved before, I can carry out the necessary calculations to solve problems set in unfamiliar contexts.

MNU 4-03a


	The angles of a quadrilateral add up to 3600. In order of size, there is a 100 difference between each of four angles of a particular quadrilateral. Find the sizes of the 4 angles.

(expect to see an equation constructed to describe the information given then solved and 4 sizes stated)

The time of day at any place in the world, P, can be found by applying the formula

                       time at P = time at London + (longitude of P) ( 15

Travelling west, the longitude is considered to be negative so eg 300 W is ( - 30 ) 

When it is noon in London, what time is it in Ottowa which has a longitude of 750 W?

At noon in London, what time is it in Singapore, 1050 E?

(expect to see clear substitution followed by correct calculation)
	the ability to desscribe a situation in appropriate mathematical language is very important for further work 


	Number, money and measure (continued)


	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Number and number processes 

including addition, subtraction, multiplication, division and negative numbers (continued)

	I have investigated how introducing brackets to an expression can change the emphasis and can demonstrate my understanding by using the correct order of operations when carrying out calculations. 

MTH 4-03b


	Given that  p = 3,  q = - 2,  and r = - 5,   calculate the value of

 a)  pqr        b)   (p + q + r)2      c)  p3 – 3p     d) p +  q + r2
(expect to see clear substitution followed by calculation and answer)

Use the formula   C = 5/9(F – 32)   to convert  230F  to Celsius

(expect to see clear substitution followed by calculation and answer)
	


	Number, money and measure (continued)


	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Multiples, factors and primes 


	
	
	

	Powers and roots 


	I have developed my understanding of the relationship between powers and roots and can carry out calculations mentally or using technology to evaluate whole number powers and roots, of any appropriate number.

MTH 4-06a 

Within real-life contexts, I can use scientific notation to express large or small numbers in a more efficient way and can understand and work with numbers written in this form.
MTH 4-06b


	Calculate  a)  (-4)3   b)  (-2)4

Write (64   as a power of 2

(expect to see calculations carried out correctly to indicate an understanding of the language used)

Rewrite the numbers in these sentences in standard form.

a)   The distance from Neptune to the Sun is 4 497 000 000 km.

b)   The thickness of sewing thread is 0.0006 m

( expect to see clear, correct statements)

There are 5 x 109 red blood cells in 1 ml of blood.

Calculate the number of red blood cells in 1 litre of blood.

(expect to see final answer in standard form)
	there needs to be familiarity with both very small and very large numbers in standard form


	Number, money and measure (continued)



	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Fractions, decimal fractions and percentages including ratio and proportion

	I can choose the most appropriate form of fractions, decimal fractions and percentages to use when making calculations mentally, in written form or using technology, then use my solutions to make comparisons, decisions and choices. 

MNU 4-07a

I can solve problems involving fractions and mixed numbers in context, using addition, subtraction or multiplication.

MTH 4-07b 


	Calculate mentally which is larger – 75% of 200 ml  or  2/3 of 240 ml.

(expect to hear evidence describing how calculations were undertaken efficiently)

In a sale a pair of jeans costing £26.48 is reduced by 25%.

What is the sale price of the jeans?

Describe how you would find the new price  a) with a calculator  and b) without a calculator.

(expect to see clarity and accuracy in the written calculation and a clear description of the process in both cases)

[image: image1.bmp]
How far is it from  Ayton to Deeham?

How far is it from  the Station to Ayton?       

(expect to see addition for the first question

 and subtraction for the second )

1 km ( 5/8 mile,     1 kg ( 21/4 pounds

Change 40 km to miles.        Change 7 kg to pounds

(expect to see correct multiplication involving  fractions)


	


	Number, money and measure (continued)



	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Fractions, decimal fractions and percentages including ratio and proportion (continued)

	Using proportion, I can calculate the change in one quantity caused by a change in a related quantity and solve real-life problems.  

MNU 4-08a
	For 5 hours work Kim earns £35. How much does she earn when she works for 8 hours?  

How many hours did she work on the day she earned £42?

(expect to find the rate for 1 hour as an interim step)

Some friends decide to walk the West Highland Way in 4 days at an average of 25 miles a day. They change their minds and decide to allow an extra day. What is their daily average walk now?

(expect to see evidence of unitary method used – ie average rate if walked in 1 day….)
	use of unitary method is very important in both direct and indirect proportion 

	Money 


	I can discuss and illustrate the facts I need to consider when determining what I can afford, in order to manage credit and debt and lead a responsible lifestyle. 

MNU 4-09a

I can source information on earnings and deductions and use it when making calculations to determine net income. 

MNU 4-09b

I can research, compare and contrast a range of personal finance products and, after making calculations, explain my preferred choices. 

MNU 4-09c


	Discuss what usual household expenses are and how to anticipate exceptional expenses such as holidays, new car, replacement furniture.

Discuss pros and cons of credit cards and saving accounts.

(expect to see understanding of what everyday costs need to be considered eg food, heating, travel, clothing ….. and what may constitute exceptional spending and how to plan for it)

Jack earns £15725 per year. How much income tax will he pay on his earnings?

(expect to see clear calculations showing an understanding of tax allowance)

What other deductions are, or may be, made from earnings?

(expect to see knowledge of national insurance, pensions, optional savings…..)

On her birthday Lucy receives gifts of money totalling £500 and she wants to save this towards buying a car in two years time. Find 3 different savings products she could invest in and give her your recommendation and your reasons for that choice.

(expect to see detail of 3 products with predictions for growth and comments on risk with final choice made with reasons)
	current rates and allowances will need to be accessed from web sites to ensure calculations are realistic

current information can be found on many websites so that realistic choices can be made


	Number, money and measure (continued)


	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Time 


	I can research, compare and contrast aspects of time and time management as they impact on me.  
MNU 4-10a

I can use the link between time, speed and distance to carry out related calculations. 

MNU 4-10b


	Struan needs to be in central London for a meeting at 1.00 pm. He expects the meeting to be finished by  4.00pm.  He lives and works in central Edinburgh. Should he travel by train or plane?

Give clear reasons for your choice, supported by relevant information.

(expect to see detailed calculations of journey, timings and costs, using both modes of transport and advice with reasons)

Whales take 64 days to travel 6000 miles from the Mexican coast to the Bering Sea.

Calculate their average speed in  a)  miles per day    b)  miles per hour.

(expect to see appropriate formula stated, clear substitution and accurate calculation)

The speed of sound is about 340 m/s.  John shouts to Alice who is 720 m away. How long is it, to the nearest tenth of a second, before Alice hears the sound?

(expect to see appropriate formula stated, clear substitution, accurate calculation and answer stated to the degree of accuracy asked)


	current timetables and costs can be accessed on a variety of websites

speeds can be stated in a wide variety of units dependant upon context


	Number, money and measure (continued)



	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Measurement 


	I can apply my knowledge and understanding of measure to everyday problems and tasks and appreciate the practical importance of accuracy when making calculations. 

MNU 4-11a

Through investigating real-life problems involving the surface area of simple 3D shapes, I can explore ways to make the most efficient use of materials and carry out the necessary calculations to solve related problems. 

MTH 4-11b

I have explored with others the practicalities of the use of 3D objects in everyday life and can solve problems involving the volume of a prism, using a formula to make related calculations when required.

 MTH 4-11c
	Find the length of ribbon needed to go round a cake with a diameter of 20 cm, allowing a 1cm overlap. Find the cost of the ribbon used  if it is £1.35 per metre and can be bought in multiples of 10 cm.

A classroom measures 8 m by 7 m. There must be at least 1.6 m2 of floor space for each pupil.

What is the maximum number of pupils the room can accommodate?

(expect to see use of formula, substitution, correct solution and rounding used appropriate to condition given and context)

Using the coverage information given on the can, work out how many litres of paint will be needed to do one coat of paint on the classroom walls.and ceiling. What other issues need to be discussed before any paint is purchased?

(expect discussion to cover how to deal with doors and windows, size of paint cans to minimise cost, other materials needed including labour before costs are calculated)


This tent is to be reproofed using waterproofing spray. The base

does not get sprayed. The tent  is 1.8 m tall, 4 m long and 2 m wide. 

Draw a net of the tent and calculate the area of fabric to be sprayed. 

Find out the cost of reproofing spray and how much it will cost to spray this tent.

(expect to see net showing 4 areas to be sprayed and the base, calculation of area to be treated and investigation of cost and coverage of sprays so that final choice and costings can be completed)

What is the volume of this carton in ml?

(expect to see use of formula, clear substitution and accurate answer)

Which measurement would you change, and to what, to make the 

carton hold 1 litre of juice and have the minimum amout of empty space?

All sides must be measured in whole centimetres.

(expect to see a methodical approach clearly described with supporting calculations)

A tray, with a square base, is to be made from a square sheet of card with sides 30 cm. What is the greatest volume the tray can be made to hold? All sides must be measured in whole centimetres.

(expect to see a methodical approach clearly described with supporting calculations)


	practical tasks need to  involve discussion of problems which require resolution before the task can be completed successfully

such tasks can be made more demanding by removing the whole centimetre restriction 


	Number, money and measure (continued)



	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Mathematics – 

its impact on the world, past, present and future 


	I have discussed the importance of mathematics in the real world, investigated the mathematical skills required for different career paths and delivered, with others, a presentation on how mathematics can be applied in the workplace.

MTH 4-12a


	From advertisements in papers or on-line, choose a job / career in which Mathematics is important and discuss and describe what part Mathematics plays in that job / career.

Choose a job / career where Mathematics is not the main source of knowledge required and discuss and describe what aspects of Mathematics are still important in that field of work.

(expect to have highlighted the main aspects of the Mathematics dependant employment and the more general aspects of mathematical knowledge and understanding pertinent to all employment and daily living tasks)
	


	Number, money and measure (continued)



	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Patterns and relationships


	Having explored how real-life situations can be modelled by number patterns, I can establish a number sequence to represent a physical or pictorial pattern, determine a general formula to describe the sequence, then use it to make evaluations and solve related problems. 

MTH 4-13a

I have discussed ways to describe the slope of a line, can interpret the definition of gradient and can use it to make relevant calculations, interpreting my answer for the context of the problem.

MTH 4-13b

Having investigated the pattern of the coordinate points lying on a horizontal or vertical line, I can describe the pattern using a simple equation. 

MTH 4-13c

I can use a given formula to generate points lying on a straight line, plot them to create a graphical representation then use this to answer related questions.

MTH 4-13d


	days hired    1     2     3     4     5     6                      The table shows the cost of hiring

cost in £      35   55   75                                           a van for a number of days.

a)   How much will it cost for 6 days?

b)   Establish the formula for calculating the cost of van hire for any number of days

       using C for cost and d  for number of days hired

c)   What is the hire cost for 20 days?

d)   Alan paid £175 for van hire. How many days did he pay for?

(expect to see table completed, formula stated and applied to solve eg c) and d) )


State which of these lines has a gradient which is positive, negative, undefined, zero.

(expect to see terms matched correctly to lines)


                           Find the gradient of the line shown.

                           (expect to see  gradient = vert change/horiz change = 4/7 )

Use a simple formula to describe each of the following sets of points.

a)  (2, 5)  (4, 5)  (-7, 5)

b)  (4, -2)  (4, 9)   (4, 7)

c)   (-2, 0)  (3, 0)  (5, 0)

(expect to see   a) y = 5,   b)  x = 4    c)  y = 0 )

y = 2x + 3

Form a table to identify 4 point on this line. Plot the points and draw the line.

Is the point  (3, 8) on, above or below the line?

(expect to see table, a labelled coordinate grid, points plotted and joined and the line segment extended to the boundaries of the grid and labelled and specific question answered)
	a general formula, as in b),  needs to connect the “top” number with the “bottom” number

x axis should also be recognised as y = 0 and

y axis as the line  x =  0

lines should not be limited to joining first and last points plotted 


	Number, money and measure (continued)


	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Expressions and equations 


	Having explored the distributive law in practical contexts, I can simplify, multiply and evaluate simple algebraic terms involving a bracket.

MTH 4-14a

I can find the factors of algebraic terms, use my understanding to identify common factors and apply this to factorise expressions.

MTH 4-14b


	Expand and collect like terms

a)   2(5t + 1)

b)   3(6g – 1) – 4(g – 2)

(expect to see correct expansion of brackets and terms collected where appropriate)

Factorise fully

a)   6k + 15s

b)   4a2 – 16ab

(expect to see highest common factor selected and bracket completed as the second factor)
	

	
	Having discussed the benefits of using mathematics to model real-life situations, I can construct and solve inequalities and an extended range of equations.

MTH 4-15a


	Describe using an inequation

a)   The maximum crowd capacity, C, is 18000

b)   The temperature in Aberdeen is 140 C. If the temperature, t0 C, in Newcastle fell by 

      70C it would be lower than Aberdeen

.

(expect to see a clear statement )

Solve

a)   10f > 3f + 1       b)   5(2e + 3) < 21 – 2e    c)   1 – h (  4h

(expect to see clear process and evidence of a balancing approach)


	guess and check is not an appropriate strategy

solutions will be real numbers


	Shape, position and movement



	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Properties of 2D shapes and 3D objects 


	I have explored the relationships that exist between the sides, or sides and angles, in right-angled triangles and can select and use an appropriate strategy to solve related problems, interpreting my answer for the context. 

MTH 4-16a

Having investigated the relationships between the radius, diameter, circumference and area of a circle, I can apply my knowledge to solve related problems.
MTH 4-16b
	
                                 Given any 2 sides in any right angled triangle, 

                                 apply Pythagoras’ Theorem to calculate

                                 the 3rd side

                       calculate hypotenuse                       calculate shorter side


                                 Given any 2 elements of a right angled traingle,

                                 calculate all remaining elements using simple trigonometry

                                 and / or Pythagoras’ Theorem

calculate 3rd angle and both unknown sides

                                                                                    calculate 3rd side and both unknown angles

(expect to see clear initial statement eg  x2 = y2 – z2  (Pyth Th) for finding shorter side

  eg   sin x0 = opp/hyp                            eg  tan 260 = x/9
         sin x0 =  5/7                                                                    x = 9 tan 260
                       x0 = 45.60 (1dp)                                  x = 4.39 (2dp)  )

                      Given the radius of the circle is 12 cm, calculate the circumference.

                      (expect to see   C = (d  (d = 2 x 12 = 24)

                                                C = ( x 24

                                                C = 75.40 cm (2dp)  )

                      Given the diameter of the circle is 12 cm,  calculate the area. 

                      (expect to see   A = ( r2   (r = 12 ( 2 = 6)

                                                A = ( x 6 x 6

                                                A = 113.10 cm2 (2dp)   )

A running track consists of two semi-circles of diameter 50 metres joined by two straight sections of length 100 metres. Show this information on a diagram and calculate the distance run in one lap of the track.

(expect to see labelled diagram and calculation finding circumference of the circle then 

  adding 2 x 100 m)


	clearly labelled diagrams are essential to show / clarify the task on all occasions

degree of rounding used in the final answer should be stated

use of rounded arswers should not be encouraged in interim calculations since this leads to increased inaccuracy

formula being used should be stated, substitution made clearly and answer stated to requested or appropriate degree of accuracy

degree of rounding used should be stated

use of ( button on the calculator should be encouraged 

use of rounded arswers should not be encouraged in interim calculations since this leads to increased inaccuracy




	Shape, position and movement (continued)



	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Angle, symmetry and transformation


	Having investigated the relationship between a radius and a tangent and explored the size of the angle in a semi-circle, I can use the facts I have established to solve related problems.  

MTH 4-17a

I can apply my understanding of the properties of similar figures to solve problems involving length and area.  

MTH 4-17b

	
                                A semicircular roof for a pig shelter is supported by wooden struts           

                                as shown. What is the width of the base of the shelter?

                                Each shelter in the field is 4 m long and has a roof made of 

                                corrugated iron. What is the area of each roof?

(expect to see use of Pyth Th from knowledge of angle in a semicircle then calculation of area of rectangle for the roof)

The two posters are mathematically similar.

Calculate the reduction scale factor.

What is the height, h, of the smaller poster?

(expect to see reduction sf = 30/75  = 2/5

 and  h = 2/5 x 60

        h = 24

  height of smaller poster is 24 cm)

                                       The sails of this toy boat are mathematically similar.

                                       The larger sail is 10 cm high and the smaller is 7cm high.

                                       The area of the larger sail is 20 cm2.

                                        Show all of this information on your diagram.

                                        State the area reduction scale factor and use it to calculate  

                                        the area of the smaller sail.

(expect to see  area sf = 72   =  49

                                       102     100

         area of smaller sail = 49/100  x 20

                                        = 9.8 cm2  )
	answers to be given in context of question


	Shape, position and movement (continued)



	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Angle, symmetry and transformation

(continued)

	I can plot and describe the position of a point on a 

4-quadrant coordinate grid. 

MTH 4-18a

I can apply my understanding of the 4-quadrant coordinate system to move, and describe the transformation of, a point or shape on a grid.

MTH 4-18b


	Draw and label coordinate axes with   -10 < x < 10 and -10 < y < 10  and plot the points

K (-1, 2),  L (-1. 3)  and M (-4, 3). Plot and state coordinates of the point N, the fourth vertex of the rectangle KLMN

(expect to see labelled axes with numbers below y axis and to left of x axis and points plotted and labelled with coordinates of N stated separately from the diagram)

A point  P (-1, 3) is reflected in the x axis and then reflected in the line x = 1.

State the final coordinates of the point L.

(expect to see interim coordinates stated and final coordinates stated)
	axes should always be labelled clearly and carefully

	
	Having investigated patterns in the environment, I can use appropriate mathematical vocabulary to discuss the rotational properties of shapes, pictures and patterns and can apply my understanding when completing or creating designs. 

MTH 4-19a


	                     State the order of rotational symmetry of the regular pentagon shown.

                     (expect to see  rotational symmetry order 5 clearly stated)

Take pictures of hubcaps in the carpark and display these on a screen for discussion of 

various symmetries seen.

(expect to see examples of different orders of rotational symmetry)
	


	Information handling



	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Data and analysis 


	I can evaluate and interpret raw and graphical data using a variety of methods, comment on relationships I observe within the data and communicate my findings to others. 

MNU 4-20a

In order to compare numerical information in real-life contexts, I can find the mean, median, mode and range of sets of numbers, decide which type of average is most appropriate to use and discuss how using an alternative type of average could be misleading.

MTH 4-20b

	Collect fitness data for your class from the assessments carried out as part of your Health and Wellbeing programme at the beginning, middle and end of the year.

Analyse the data and discuss your findings with your group then write a report on progress made during the year.

(expect to see a clear evidence based report supported by the data obtained)

A survey was carried out to gather information about pocket money in a group of pupils. Results were (all amounts in pounds)

14  20  15  10  8  16  15  20  10  90  25  15  18  20  22  24  18  16  15

Calculate the mean, median, mode and range of thes numbers.

Which single statistic best represents the whole data set? Why is this?

Which measure is least helpful in describing this data set?

(expect to see calculations carried out and appropriate choices made with supporting evidence) 
	

	
	I can select appropriately from a wide range of tables, charts, diagrams and graphs when displaying discrete, continuous or grouped data, clearly communicating the significant features of the data. 

                       MTH 4-21a
	A survey was carried out to gather information about types and numbers of birds visiting a birdtable. There were 20 recordings of chaffinch, 28 of starlings, 16 blackbirds, 32 sparrows and 12 robins.

State 2 ways of displaying this data and give reasons for your choice

(expect to see bar chart and pie chart chosen and reasons to include display of discrete data)
	there needs to be understanding of the terms discrete, continuous and grouped


	Information handling (continued)



	
	Fourth
	Questions / Activities to demonstrate Key Skills / Knowledge
	Notes

	Ideas of chance and uncertainty 


	By applying my understanding of probability, I can determine how many times I expect an event to occur, and use this information to make predictions, risk assessment, informed choices and decisions.

MNU 4-22a


	Irene discovered that the probability of choosing an orange crème from a box of chocolates was 0.25.  She also knew there were 6 orange cremes in the box. 

How many chocolates were in the box?

(expect to see evidence of 4 x 6   so 24 chocolates in the box)

A fruit bowl contains 3 bananas, 5 apples and some satsumas. One of the fruits is chosen at random. The probability of it being a satsuma is 1/3.  How many satsumas are in the bowl?

(expect to see use of  8 pieces of fruit represents 2/3 of the fruit  so must be 4 satsumas)
	all solutions need to be communicated clearly


Ayton  93/4 miles            Ceeton  61/2 miles





Station  21/2 miles           Deeham  121/2 miles 
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