MEASUREMENT SCALE AND UNITS PATHWAY

Measurement, Units and Scale

Determining the magnitude of a quantity

Key themes:

· Measurement

· Comparing and Estimating

· Measuring Shapes and Objects

· Measuring Time

· Measuring Temperature

· Scale

Objects and phenomena vary in quantity and size; certain objects/phenomena can only exist within fixed limits of size. Effect of size on properties, variety of magnitudes in nature, and describing extremes.

Measurement and Scale

Objects and phenomena vary in quantity and there is a variety of magnitudes in nature. The magnitude of certain parameters can be determined by comparing them with standards whose values are predefined. Measurement has a long and fascinating history characterised by the ongoing search for accurate and consistent standards, with advances in science and technology driving the need for an ever increasing level of precision.  Scale is the ratio between the size of something real and that of a representation of it - a relative degree or extent, a representation of equal steps, or an established standard. Measurement and scale enables objects and phenomena to be ranked and compared.

Measuring is a skill that will be used in various contexts throughout life – it can never be exact. It is always an approximation and the degree of accuracy used reflects the notion of approximation.

Units

A unit of measurement is a standardised quantity of a physical property, defined and adopted by convention and/or by law, that is used as a factor to express occurring quantities of that property. For example, the metre is a predetermined unit of length and 1 metre (1 m) is actually 1 times the definite magnitude called ‘metre’. Standardisation and clear definitions are needed in order to make comparisons and avoid ambiguity. In science, technology, engineering, mathematics and other related subjects a standard system of units is required for reproducibility of experimental results, measuring precisely, representing scale, etc 

Glossary of terms

· A measurable property is a property that can be quantified using some kind of unit as a basis, e.g. length, weight and time are measurable, since they can be measured as iterations of a single defined unit such as a metre, kilogram or second. 

· The metric system is an international standard set of inter-related base units that are used to derive larger and smaller units e.g. the millimetre, centimetre and kilometre are derived from the base unit metre. 

· Measurements can be made in non-standard units e.g. we can measure height using hand spans or texture by quantifying the roughness of a surface by counting the bumps in a defined area. Non-standard measurements require new units and methods which makes it harder for these measurements to be replicated, checked and compared by other people. 

· Measurements are approximations. The precision of the measuring device tells us how finely a particular measurement was made. Measurements made using small units are more precise than measurements made using larger units and more iterations of the unit are required. 

· The accuracy of a measurement is determined by how closely the measured value agrees with the true value. Accuracy can be affected by a number of factors, for example the measurement tool. 

· The precision of a measurement is determined by the measuring device and the units. 
· Often the best way to tell if something has changed and to determine how is changing is to make a table or a graph.
There should be a focus on the process when measuring, comparing and estimating. The process is as important as the answer.
Useful IT Measurement Tools 

· Scientific Calculators e.g. rounding and scientific notation

· Graphing calculators/software e.g. understanding scale, zoom facility (for finding roots of equations etc), data logging and analysis. Sample software - TI Nspires, Geogebra, Excel

· Drawing software e.g. setting scales, constructing scale diagrams, measuring distances, resizing, rescaling. Sample Software - Autocad Inventor (up to 3D), Serif DrawPlus (2D only), Excel

· Data logging (sensors) and Experimental Design e.g. measuring temperature, light, digital microscope, length of areas of cells etc. Sample software - phet-edu website for simulations, yenka, West Point (Bridge design) (USA site), Basic Stamp

· Geometry Software e.g. measuring length/angle and enlargement. Sample software - Geometer Sketchpad, Gegebra, Cabri, Cabri 3D

Early Level

· Big Idea: Words and numbers can be used to describe and compare objects, and put them in order. Identifying measurable properties and using non-standard units to measure length, weight, passage of time, temperature, etc. 

Measuring

Identifying and determining properties that can be measured such as height (how tall?), weight (how heavy?), etc. Describing two or three obvious measurable properties of the same thing e.g. tall, thin, and heavy. Developing a sense of size and amount by identifying and measuring properties using non-standard units. Activities that require students to pose questions that can be answered by numbers ‘associated with objects' and measuring them using non-standard units – how big? How far? How long? e.g. 2 hand spans, 5 steps, 3 days. 

Comparing and Estimating

Making direct comparisons between objects. Classifying, comparing, describing and ordering objects by their attributes using language such as large and small, and moving on to relative judgements e.g. heavier than, etc. Initially young people will recognise one thing as perceptually bigger than another and using comparative language without differentiating i.e. big and small rather than bigger and smaller. Over time they come to distinguish between different forms of size and make relative judgements.

Measuring Time

Discussing the passage of time (night and day, days of the week, seasons, etc.) e.g. relating the sun and moon and their appearance in the sky to night and day. Awareness of the duration of time and being able to sequence events. 

Measuring Temperature

Describing temperatures using terms such as hot, cold, warm, warmer, hotter, cooler, etc. and awareness of differences in temperature during the different seasons of the year.

Common Misconceptions

i. Difficulty with some comparative terms when using bipolar pairs, e.g. if both objects feel heavy to hold may not go on to decide which is heavier – both are heavy.

ii. May distinguish between the different attributes of an object, e.g. height and weight, but not understand that the two attributes may lead to objects being ranked differently expecting the order for height and weight to be the same.

Curriculum Links, Skills and Interdisciplinary Learning Opportunities
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I am developing a sense of size and amount by observing, exploring, using and communicating with others about things in the world around me. MNU 0-01a

I have explored numbers, understanding that they represent quantities, and I can use them to count, create sequences and describe order. MNU 0-02a

I am aware of how routines and events in my world link with times and seasons, and have explored ways to record and display these using clocks, calendars and other methods. MNU 0-10a 

I have experimented with everyday items as units of measure to investigate and compare sizes and 

amounts in my environment, sharing my findings with others. MNU 0-11a 

I can collect objects and ask questions to gather information, organising and displaying my findings in different ways MNU 0-20a

 I can match objects, and sort using my own and others’ criteria, sharing my ideas with others. MNU 0-20b

I have experienced the wonder of looking at the vastness of the sky, and can recognise the sun, moon and stars and link them to daily patterns of life. SCN 0-06a

While learning outdoors in differing weathers, I have described and recorded the weather, its effects and how it makes me feel and can relate my recordings to the seasons. SOC 0-12a

I can talk about science stories to develop my understanding of science and the world around me. SCN 0-20a

Through creative play, I explore different materials and can share my reasoning for selecting materials for different purposes. SCN 0-15a

I have explored how people lived in the past and have used imaginative play to show how their lives were different from my own and the people around me. SOC 0-04a

I recognise that we have similarities and differences but are all unique. HWB 0-47a

Cross curricular activities could include:

· Sequencing time activity, such as a photograph diary of major events/activities throughout a year and discuss changes in height, appearance, seasons, etc.
· Recognising, describing, comparing and measuring the similarities and differences between individuals  e.g. drawing round shoes, cutting out the template then comparing and ranking shoe sizes from largest to smallest (use the templates to make a graph), measuring heights and lengths using hand spans, feet, arm lengths. 

· Identifying the sun, moon and stars through observation and through creative play and science stories linking them to daily patterns and routines, and the tools used to measure them e.g. calendars, clocks.

· Identifying the different seasons and relating them temperature through science stories and observations e.g. discussing the different types of clothing people wear in different seasons.

· Looking at how people measured in the past through creative play e.g. length was first measured with the forearm, hand, or finger,  time was measured by the sun and moon,  and seeds or grains were used to measure capacities of containers and weight.

First Level

· Big Idea: Non-standard units, such as everyday objects and shapes can be used to measure. Standard units were introduced to make it easier for people to check and compare measurements. The repetition of a single unit can be used to measure, estimate and compare something that is larger. The passage of time and events occur in sequences and the way the passage of time is measured depends on the time interval. Numerical data can be used to compare, estimate and determine measurements. Instruments have been invented to standardise and aid measuring.

Measurement

Developing the concept of linear measure as an iteration of units by using everyday objects, rulers and other measurement tools. Measuring with everyday objects, for example using the notion of ‘how many fit’ measuring size pencils with pencils and weight marbles. Choosing a non-standard unit (for example selecting big units to measure large objects and smaller units to measure small objects and the correct unit for the property being measured) and using it to measure by laying multiple copies of a unit end to end and counting the units in groups of tens and ones e.g. the table measures 7 pencils or the time is between one and two o’clock, it weighs 6 and a bit kg. Recognising the need for units of equal length to measure and that the smaller the unit, the more iterations that are required to measure a given length. Using numerical data to describe and compare objects and events. Recognising the need for half, quarter units, etc. and measuring with fractional parts of linear units. Use a non-standard unit (link cubes for example) to cover the given area of objects e.g. How many crayon boxes does it take to cover the desk?
Measuring process:

· select the property to be measured

· choose an appropriate unit

· determine the number of units

Comparing and Estimating

Choosing a non-standard unit and using it to estimate, compare, and order various objects. Recognising that comparisons might not be fair because the conditions are not the same e.g. not comparing the same property, comparing the length of objects that are not on the same baseline, etc. Making direct comparisons and indirect comparisons, e.g. if object A is longer than object B and object B is longer than object C then object A is longer than object C. Estimating the area of regular and irregular shapes using square grids. Recognising that different grid sizes/units will give different measurements and that measuring the same object more than once or by different individuals may give a different measurement.

Measuring Shapes and Objects

Measuring shapes by substituting arrangements of smaller shapes for larger shapes and larger shapes for many smaller shapes. Using different techniques to measure surface area e.g. with foil, paper and square grids. Measuring the length of curved items, distances on simple maps, etc with string. Estimating ‘how many fit’ then covering tiles onto shapes (include some shapes that are the same size, but look smaller). 

Measuring Time

· Telling the time and measuring simple time periods e.g. hours, days, months and years. Discussing what happens at different points in time and sequencing events e.g. next and before; night and day; Winter, Spring, Summer, and Autumn. 

Measuring Temperature

Practical experience of measuring temperature with simple thermometers and determining if it is a higher temperature (hot) or lower temperature (cold).

Common Misconceptions

i. Children and young people may not ‘conserve’ measures e.g. moving an object changes its length, pouring changes ‘how much’ and cutting up paper makes more surface area.

ii. Using a visual comparison without making an effort to match the items e.g. stating which sheet of paper is bigger without superimposing one on top of the other.

iii. If objects are out of alignment, children and young people will usually consider the one pushed forward as being longer – they judge relative position rather than comparing length using a common baseline.

iv. Children and young people may compare measurements from objects that have been measured using different units. If comparing objects measured using different units they may let the measured number override their perceptual judgement.
v. Children and young people may be careless in their repetition of units and not notice gaps or overlaps when measuring e.g. not filling containers to the top, not laying the units end to end.
vi. Comparing time spans without taking into account different starting times e.g. the TV program that finished last was on the longest.

vii. Children and young people often do not think to use counting to say how big or how much bigger; e.g. they may ‘weigh’ something by putting it to one side of a balance and smaller objects into the other side, but do not count the objects. 

viii. Confusion between capacity - how much an object or place can contain of a defined unit, and volume - the quantity of three-dimensional space enclosed by an object or place. 

ix. Confusion between Centigrade and Celsius when discussing temperature. Centigrade can be defined as – a unit of angle equal to one hundredth of a grade or a scale divided into 100 degrees, and temperature was referred to as the degree centigrade before the Celsius scale (degree Celsius - °C) was formally adopted. 
x. Children and young people may be influenced by the more dominant perceptual properties even when they know that ordering objects by different properties may lead to different orders, e.g. may still think that the tallest container holds the most.

xi. Children and young people measuring the same object do not necessarily expect the same answer each time when deciding how many fit.

xii. When using a ruler do not recognise that centimetres and millimetres are repeated units.
Curriculum Links, Skills and Interdisciplinary Learning Opportunities
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I can share ideas with others to develop ways of estimating the answer to a calculation or problem, work out the actual answer, and then check my solution by comparing it with the estimate. MNU 1-01a

Having explored fractions by taking part in practical activities, I can show my understanding of:

· how a single item can be shared equally

· the notation and vocabulary associated with fractions 

· where simple fractions lie on the number line.

MNU 1-07a

I can tell the time using 12 hour clocks, realising there is a link with 24 hour notation, explain how it impacts on my daily routine and ensure that I am organised and ready for events throughout my day. MNU 1-10a

I can use a calendar to plan and be organised for key events for myself and my class throughout the year. MNU 1-10b

I have begun to develop a sense of how long tasks take by measuring the time taken to complete a range of activities using a variety of timers. MNU 1-10c

I can estimate how long or heavy an object is, or what amount it holds, using everyday things as a guide, then measure or weigh it using appropriate instruments and units. MNU 1-11a 

I can estimate the area of a shape by counting squares or other methods. MNU 1-11b 

I can compare, describe and show number relationships, using appropriate vocabulary and the symbols for equals, not equal to, less than and greater than. MTH 1-15a 

I have discussed the important part that numbers play in the world and explored a variety of systems that have been used by civilisations throughout history to record numbers. MTH 1-12a 

By exploring and using technologies in the wider world, I can consider the ways in which they help. 

TCH 1-01a 

During practical activities and design challenges, I can estimate and measure using appropriate instruments and units. TCH 1-13a 

By safely observing and recording the sun and moon at various times, I can describe their patterns of movement and changes over time. I can relate these to the length of a day, a month and a year. SCN 1-06a

By using a range of instruments, I can measure and record the weather and can discuss how weather affects my life. SOC 1-12a

Through taking part in practical activities including use of pictorial representations, I can demonstrate my understanding of simple fractions which are equivalent. MTH 1-07c

I experience a sense of enjoyment and achievement when preparing simple healthy foods and drinks. HWB 1-30b

Cross curricular activities could include:

· Linking shadows to light, measuring shadows at different times throughout the day and recognising that the change in measurement is due to movement of sun. (By exploring reflections, the formation of shadows and the mixing of coloured lights, I can use my knowledge of the properties of light to show how it can be used in a creative way. SCN 2-11b)
· Estimating, comparing and measuring ingredients when preparing simple healthy foods and drinks.

· Measuring how much sugar can be dissolved in water and comparing the sugar content of different drinks. Practical measurements weighing 100ml of water and comparing the weight of 100ml of water with 100 ml of different drinks with varying sugar contents.  Measuring out actual weights of sugar to show how much is in each drink. (I have participated in practical activities to separate simple mixtures of substances and can relate my findings to my everyday experience. SCN 2-16a)
· Reinforce measurement ideas in activities, e.g. dissolving substances – how precise are the measurements of the substances to be dissolved?
· Investigating different aspects of the history of measurement e.g. researching the development of weighing scale; building simple scales using a ruler and pivot point or plastic cups, string, and cardboard/corex; and estimating and comparing weights.
Second Level

· Big Idea: Measurements are approximations. The metric system is an international standard set of inter-related base units and measurements can be converted between related units. Measuring an object with smaller units requires more iterations and the measurement is more precise. Natural phenomena can have very different sizes, durations and speeds, ranging from extremely small to extremely large, and measuring them requires different instruments, devices, techniques and units. To estimate the measurement of an object or place a comparison can be made with an international standard or familiar place or object. Angles formed when two lines intersect are classified according to certain standards and the size of an angle can be estimated by comparisons with familiar angles. The area of an object is a measurement of the extent of the two-dimensional surface of the boundary of the object encloses and a square that is 1 unit on a side is the standard measurement for area. The volume of an object is a measurement of the extent of the three-dimensional space the boundary of the object encloses and a cube that is 1 unit on a side is the standard measurement for volume. Different strategies can be used to estimate and compare the perimeters, areas and volumes of regular and irregular shapes and objects. The elapsed time is the measured duration of an event or activity, determined by measuring the difference between two points in time. The relationship between elapsed time and the two points in time either side of the duration can be used to estimate, compare and plan events and activities. Negative numbers are often used when something can be measured on either side of a reference point. Negative numbers are used in scales and zero is important because it anchors the scale. Representations or copies of an object or place can be made that maintain the relative proportions, but are a different size. Scale is the relationship between the actual physical measurement, and the way measurement is represented numerically or visually.
Measurement

Understanding that counting or estimating the repetition of units gives and indication of size and enables objects and places to be compared without directly matching the objects. Recognising that repeating one representation of the unit is equivalent to measuring using multiple copies of the same of the same unit. Attempting to ensure that measurements are standardised, e.g. no gaps or overlaps, filling to the line or top, using consistent units, etc. Selecting the appropriate units, strategies and tools for measuring weight, capacity, length, perimeter, area and volume. Applying measuring skills to produce objects of specified sizes. Choosing when it is appropriate to round up or round down and choosing the more precise measurement of a given object. 
Comparing and Estimating

Understanding why the same sized units must be used when comparing objects and places. Matching objects with their approximate measurements e.g. how tall is the cup? 10 mm, 10 cm or 10 metres? Judging whether measurements are reasonable and estimating the measurements of objects and places by comparing them with familiar objects or places and instruments based on an international standard. Recognising that how a measurement is written and the standard units that are used. Selecting the appropriate units, strategies and tools to solve problems that involve estimating weight, capacity, length, perimeter, area and volume. Making reasonable estimates of weights, lengths and capacities of familiar objects. 
Measuring Shapes and Objects

Recognising area as a property with two dimensions and estimating the areas of shapes by counting squares or using the same sized units to cover the shape without gaps or overlaps. Understanding that a square that is one unit on a side is the standard unit for measuring area. Understanding that a cube that is one unit on an edge is the standard unit for measuring volume. Recognising that volume is a property with three dimensions and can be quantified by finding the total number of same-sized units of volume that they need to fill the space without gaps or overlaps. Measuring the area and volume of shapes and then capacity in litres. Classifying angles and measuring them in degrees.
Measuring Time

Selecting and applying appropriate tools and standard units to measure time. Making quantitative estimates of time intervals and calculating durations. Estimating distances and travel times.
Scale

Understanding that the numbers on a calibrated scale are repetitions of a ‘unit’. Using microscopes, magnifiers, binoculars to observe objects. Identifying negative numbers on a scale. Interpreting and applying simple scales, e.g. creating models and using simple maps and models.

Common Misconceptions

i. Confusion between square metres and metres squared. One metre squared is a square one metre on each side with an area of one square metre and 10 square metres are ten ‘one square metres’. Ten metres square (or ten metres squared) is a square ten ‘one square metres’ on each side.

ii. Converting times using the decimal system, e.g. 0.5 hours = 50 minutes

iii. Confusion between magnitude - the relative size of an object, and the actual size of the object.

iv. Doubling the length does not imply that the area and volume have doubled.

v. Often mix up measuring the area of a shape with measuring the perimeter.

vi. Mixing up measuring with mm and cm. 

vii. Taking the measurement from the end of the ruler and not from the 0 cm mark. (Using rulers with inches on the other side can cause further confusion.)
viii. The desire to match the objects closely may override the need for consistency of unit while matching objects, e.g. covering a shape with a mixture of different units to ensure the shape is covered.
ix.  May not understand that having no gaps or overlaps means the measurement is consistent and fair.
x. May still think of a ‘unit’ as an object and that measuring is ‘fitting’ e.g. how many marbles fit in the jar? How many squares fit into the shape?, and therefore have difficulty when combining part units, e.g. when finding the area of a shape with squares.

xi. May confuse the unit with the instrument used to represent it, e.g. a square metre has to be a square with sides of one metre, or not recognise that the markings on measuring instruments are the units.

xii. Confused by the same instrument being called a different name in another subject, e.g. a protractor (Science and Mathematics) is also called an angle measurer (Technological Studies).
xiii. Scientific notation is taught differently in Mathematics, Science, Technological Studies, and Computing
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Curriculum Links, Skills and Interdisciplinary Learning Opportunities
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I have extended the range of whole numbers I can work with and having explored how decimal fractions are constructed, can explain the link between a digit, its place and its value. MNU 2-02a  

I can show my understanding of how the number line extends to include numbers less than zero and have investigated how these numbers occur and are used. MNU 2-04a

I can use and interpret electronic and paper-based timetables and schedules to plan events and activities, and make time calculations as part of my planning. MNU 2-10a

I can carry out practical tasks and investigations involving timed events and can explain which unit of time would be most appropriate to use. MNU 2-10b 

Using simple time periods, I can give a good estimate of how long a journey should take, based on my knowledge of the link between time, speed and distance. MNU 2-10c

I can use my knowledge of the sizes of familiar objects or places to assist me when making an estimate of measure. MNU 2-11a

I can use the common units of measure, convert between related units of the metric system and carry out calculations when solving problems. MNU 2-11b

I can explain how different methods can be used to find the perimeter and area of a simple 2D shape or volume of a simple 3D object. MNU 2-11c

I have investigated angles in the environment, and can discuss, describe and classify angles using appropriate mathematical vocabulary. MTH 2-17a

I can accurately measure and draw angles using appropriate equipment, applying my skills to problems in context. MTH 2-17b

Having investigated where, why and how scale is used and expressed, I can apply my understanding to interpret simple models, maps and plans. MTH 2-17d

By observing and researching features of our solar system, I can use simple models to communicate my understanding of size, scale, time and relative motion within it. SCN 2-06a

By applying my knowledge and skills of science and mathematics, I can engineer 3D objects which demonstrate strengthening, energy transfer and movement. TCH 2-12a 

During practical activities and design challenges, I can estimate and measure using appropriate instruments and units.  TCH 2-13a

Through discovery and imagination, I can develop and use problem solving strategies to construct models. TCH 2-14a

Cross curricular activities:
· Making an instrument to measure displacement using two plastic cups and marking the water line. (By investigating floating and sinking of objects in water, I can apply my understanding of buoyancy to solve a practical challenge. SCN 2-08b)
· Planning events and journeys using timetables.

· Discussing and identifying where measurement is commonly used in science and technology.

· Discussing standard scientific prefixes through from 'nano' to 'giga' and contexts for use - technology, computers, medicine, everyday, memory and power.

· Discussing changes in scale by talking about: if you were as small as or as tall as…what would…look like?; if you were as light as or as heavy as…what would ... feel like?  Set a challenge to measure very small, large, light, tall things.

Third Level

· Big Idea: The context of the problem or application determines how precise the comparison or estimate needs to be. There are relationships between the angles, lengths, volume, area, and perimeter of different shapes and objects. When the measurements for some of these properties are known, by applying formulas other properties can be determined. Speed, distance and time are related. When the measurements for some of these properties are known other properties can be determined. If a scale factor describes how corresponding lengths in two similar objects are related, then the square of the scale factor describes how corresponding areas are related and the cube of the square factor describes how corresponding volumes are related. The properties of an object may be affected differently by changes in size and can change the way a system works. Specialist scales have been developed for measuring different phenomena.
Measurement

Understanding that a ‘unit’ is as an amount (not just an object or mark on a measuring tool) and recognising the process of matching a unit with an object as equivalent to subdividing the object into bits of the same size as the unit; and that part units can be combined to form whole units.  Understanding that the actual size or description of a given property of an object does not change, but changing the unit will give a different measurement. Understanding the need for measuring with standard units and becoming familiar with them. Understanding that smaller units require a greater number of repetitions to measure the same property of an object.  Understanding that measurements are approximations and how the differences in units affect precision. Determining the appropriate type of measurement for a given situation, e.g. carpeting a room, and subdividing the units to make the measurement more precise. Using the units of input to a calculation and converting measurements expressed in one unit of measurement into another unit when necessary, in order to solve a real-world problem. Applying the known relationships between the properties of an object to find unknown measurements and measurements that cannot be found directly. Making and producing objects which meet measurement specifications.
Comparing and Estimating

Comparing objects and places (including ones that have not directly been experienced) and measuring them indirectly. Choose units that are sufficiently small (more accurate) when making comparisons. Recognising and rejecting unrealistic estimates (including objects and places not experienced) and measurements.
Measuring Shapes and Objects

Recognising that for figures of the same shape, the greater the length of one side or perimeter the greater the area. Applying different strategies and techniques to solve problems using the relationships between angles, lengths, volume, area and perimeter.
Measuring Time

Solving problems involving rates and deriving measurements for properties such as speed.

Scale

Determining and applying appropriate scales for reduction or enlargement.

Understanding that a scale factor describes how corresponding lengths in two similar objects are related, then the square of the scale factor describes how corresponding areas are related, and the cube of the scale factor describes how corresponding volumes are related. Solving problems involving scale factors, using ratio and proportion.

Common Misconceptions

i. The scale of the molecules in solids, liquids and gases.

ii. Do not recognise that the equation distance = speed x time is an algebraic equation (d = s x t) that can be rearranged and the letters are only symbols that could be substituted by any symbol There is also confusion with the science formula for distance = speed x time (d =v x t)
iii. May not connect the partitioning of a rectangle into appropriate squares and using the array to find its area with multiplying the lengths of the sides of a rectangle to find its area.

iv. Although children and young people  understand the inverse relationship between the unit and the number of units required, they may still be distracted by the size of the numbers in the measurement and ignore the units, e.g. the larger number is always bigger.

v. While converting between international standard units may not see the significance of the decimal structure built into all metric measures.
[image: image13.emf]Measuring Time:   Mj

Instruments, such as sundials, hour    Mj

glasses, calendars, clocks can be    Mj

used to measure simple time periods    Mj
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Curriculum Links, Skills and Interdisciplinary Learning Opportunities

I can round a number using an appropriate degree of accuracy, having taken into account the context of the problem. MNU 3-01a 

I can show how quantities that are related can be increased or decreased proportionally and apply this to solve problems in everyday contexts. MNU 3-08a 

Using simple time periods, I can work out how long a journey will take, the speed travelled at or distance covered, using my knowledge of the link between time, speed and distance. MNU 3-10a 

I can solve practical problems by applying my knowledge of measure, choosing the appropriate units and degree of accuracy for the task and using a formula to calculate area or volume when required. MNU 3-11a 

Having investigated different routes to a solution, I can find the area of compound 2D shapes and the volume of compound 3D objects, applying my knowledge to solve practical problems. MTH 3-11b 

I can name angles and find their sizes using my knowledge of the properties of a range of 2D shapes and the angle properties associated with intersecting and parallel lines. MTH 3-17a 

I can apply my understanding of scale when enlarging or reducing pictures and shapes, using different methods, including technology. MTH 3-17c 

By applying my knowledge and skills of science and mathematics, I can engineer 3D objects which demonstrate strengthening, energy transfer and movement. TCH 3-12a

Having explored graphical techniques and their application, I can select, organise and represent information and ideas graphically. 

TCH 3-15a 

Having taken part in practical activities to compare the properties of acids and bases, I have demonstrated ways of measuring and adjusting pH and can describe the significance of pH in everyday life. SCN 3-18a 

Using a microscope, I have developed my understanding of the structure and variety of cells and of their functions. SCN 3-13a 
Cross curricular activities:
· Comparing measurements taken in different Olympic events.

· Project management and enterprise skills – defining the importance of accurate measurement in different enterprise activities.

· Rates of change in chemical reactions / acceleration

· Ratio to compare quantities

· Orders of magnitude, cells in the boy, atoms etc.
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Measurements can be converted    Mj

between related units and the unit    Mj

must always be specified. Changing    Mj

the size of the unit gives a different    Mj

measurement for the same object.   Mj
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Natural phenomena can have very    Mj

different sizes, durations, and speeds    Mj

ranging from extremely small to extremely    Mj

large. Measuring them requires different    Mj

instruments, devices, techniques and    Mj

units. Generally bigger units are used as    Mj

the size, duration and speed increases.   Mj
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The metric system is an international    Mj

standard set of inter-related base units    Mj

that are used to derive larger and    Mj

smaller units e.g. the millimetre,    Mj

centimetre and kilometre are derived    Mj

from the base unit metre.    Mj
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 To estimate the measurement of an    Mj

object or place, e.g. length, height,    Mj

weight and capacity, a comparison can    Mj

be made with an instrument based on an    Mj

international standard (e.g. a metre stick,    Mj

1 kg weight) or a familiar object or place.   Mj
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The relationship between elapsed    Mj

time and the two points in time    Mj

either side of the duration can be    Mj

used to estimate, compare and    Mj

plan events and activities e.g.    Mj

comparing the duration of events,    Mj

estimating an arrival time or    Mj

planning when an activity will finish.   Mj
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 The area of an object is a    Mj

measurement of the extent of the    Mj

two-dimensional surface of the    Mj

boundary of the object encloses. A    Mj

square that is 1 unit on a side is the    Mj

standard measurement for area and    Mj

area is usually expressed in terms of    Mj
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An angle is formed when two    Mj

lines intersect. Angles are    Mj

measured and classified    Mj

according to certain standards.   Mj
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 An angle measurement can be    Mj

estimated by comparing the    Mj

angle to a familiar angle - right    Mj

angle, acute angle, obtuse angle.   Mj
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 Different strategies can be used to    Mj

estimate and compare the perimeters,    Mj

areas and volumes of regular and    Mj

irregular shapes and objects.    Mj
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The volume of an object is a    Mj

measurement of the extent of the three-   Mj

dimensional space the boundary of the    Mj

object encloses.   A cube that is 1 unit on    Mj

a side is the standard measurement for    Mj

volume and volume can be expressed in    Mj

terms of some cubed unit e.g. m   Mj
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) or ml.   Mj

MNU 2-11c TCH 2-12a   Mj
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The elapsed time is the measured    Mj

duration of an event or activity. It is    Mj

determined by measuring the    Mj

difference between two points in time    Mj

and measured in seconds, minutes,    Mj

hours, days, weeks, months, or years.   Mj
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Negative numbers are often used when    Mj

something can be measured on either    Mj

side of a reference point e.g. the    Mj

number line on a thermometer extends    Mj

to include numbers less than zero. Zero    Mj

is important because it anchors scales.    Mj
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Representations or copies of an object or place    Mj

can be made that maintain the relative    Mj

proportions, but are larger or smaller than the    Mj

actual size of the object or place. Scale is the    Mj

relationship between the actual physical    Mj

measurement, and the way that measurement is    Mj

represented numerically or visually.   Mj
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 The context of the problem or    Mj

application determines how    Mj

precise the comparison or    Mj

estimate needs to be.   Mj
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There are relationships between the    Mj

angles, lengths, volume, area, and    Mj

perimeter of different shapes and objects.    Mj

When the measurements for some of these    Mj

properties are known, by applying formulas    Mj

other properties can be determined.   Mj
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Speed, distance and time are    Mj

related. When the measurements for    Mj

some of these properties are known    Mj

other properties can be determined.   Mj
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If a scale factor describes how corresponding    Mj

lengths in two similar objects are related, then    Mj

the square of the scale factor describes how    Mj

corresponding areas are related and the cube of    Mj

the square factor describes how corresponding    Mj

volumes are related. The properties of an object    Mj

may be affected differently by changes in size    Mj

and can change the way a system (e.g. physical,    Mj

biological and mechanical systems) works.   Mj
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Specialist scales have been developed for    Mj

measuring different phenomena e.g. pH    Mj

(acidity of a solution), Richter (strength of    Mj

an earthquake), and Beaufort (wind speed).   Mj
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[image: image36.emf]Comparing and Estimating:   Mj

Numerical data can be used to    Mj

compare and determine sizes and    Mj

weights e.g. guessing and determining    Mj

what is or holds, more than, less than,    Mj

about 1, 1/2, 1/4 of a metre, litre and    Mj

kilogram, Y is a 1/4 metre taller than X.    Mj

Ordering objects by different properties    Mj

may lead to different orders.    Mj
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