Measurement, Units and Scale – Learning Pathway
Details of CfE Experiences & Outcomes for each Strand
Early Level
Strand 0.1:  Measuring:  words and numbers can be used to describe and compare objects, and put them in order. Properties of different objects, including length and weight, can be measured and compared by counting multiples of a convenient smaller object as a (“non-standard”) unit.

MNU 0-01a
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 0-02a
I have explored numbers, understanding that they represent quantities and I can use them to count, create sequences and describe order.
MNU 0-11a
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 0-20a
I can collect objects and ask questions to gather information, organising and displaying my findings in different ways.
MNU 0-20b
I can match objects, and sort using my own and others' criteria, sharing my ideas with others.
SCN 0-06a
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 0-15a
Through creative play, I explore different materials and can share my reasoning for selecting materials for different purposes.
SCN 0-20a
I can talk about science stories to develop my understanding of science and the world around me.
TCH 0-01a
I enjoy playing with and exploring technologies to discover what they can do and how they can help us.
TCH 0-14a
Through discovery, natural curiosity and imagination, I explore ways to construct models or solve problems.

Strand 0.2:  Time period:  passage of time is measured by counting weeks, days or hours.
MNU 0–10a
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.
SCN 0–06a,
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 0-20a
I can talk about science stories to develop my understanding of science and the world around me.

Strand 0.3:  Temperature:  the property of temperature is a measure of warmness: colder objects
or places have a lower temperature value than warmer ones. 
MNU 0– 10a
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 0-11a
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.
SCN 0– 05a
By investigating how water can change from one form to another, I can relate my findings to everyday experiences.
SOC 0-07a
I explore and discover the interesting features of my local environment to develop an awareness of the world around me.
SOC 0-12a
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.


First Level
Strand 1.0:  Measuring:  reinforcing earlier understanding, ordering objects by size, and measuring in
multiples of a convenient smaller object. 
MNU 1–01a
I can share ideas with others to develop ways of estimating the answer to a calculation or problem, work out the actual answer, then check my solution by comparing it with the estimate.
MNU 1-11a
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.
SCN 1–11a
By collaborating in experiments on different ways of producing sound from vibrations, I can demonstrate how to change the pitch of the sound.

Strand 1.1:  Standard units have been agreed, such as the centimetre, kilogram, litre and second, so
that different people can make measurements in the same way and correctly use one another’s results. 
MNU 1–01a
I can share ideas with others to develop ways of estimating the answer to a calculation or problem, work out the actual answer, then check my solution by comparing it with the estimate.
MNU 1-21a
Using technology and other methods, I can display data simply, clearly and accurately by creating tables, charts and diagrams, using simple labelling and scale.
TCH 1–13a
During practical activities and design challenges, I can estimate and measure using appropriate instruments and units.

Strand 1.2:  Measurements at different scales:  different units are useful in different contexts, depending on the size of the quantities being measured, eg it is sometimes more convenient to measure distances in metres or kilometres rather than in centimetres 6, and time periods can be described in years, months, weeks, days, hours or minutes. 

MNU 1–10a
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 1-10b
I can use a calendar to plan and be organised for key events for myself and my class throughout the year.
MNU 1–10c
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 1-11a
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.
TCH 1–13a
During practical activities and design challenges, I can estimate and measure using appropriate instruments and units.
SCN 1-06a
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.
SOC 1-12a
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.

Strand 1.3:  Rounding:  measurements do not generally come out as an exact whole number of the units used; one approach is to quote the “nearest” whole number, another is to include a fraction, eg “6½ cm long.” 

MNU 1–07a
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.
MTH 1–11a
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.
MTH 1-15a
I can compare, describe and show number relationships, using appropriate vocabulary and the symbols for equals, not equal to, less than and greater than.
TCH 1–13a
During practical activities and design challenges, I can estimate and measure using appropriate instruments and units.
SCN 1-06a
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.
HWB 1-30b
I experience a sense of enjoyment and achievement when preparing simple healthy foods and drinks.

Strand 1.4:  Areas can be compared counting the number of standard tiles required to cover them

MNU 1–11b
I can estimate the area of a shape by counting squares or other methods.
TCH 1-13a
During practical activities and design challenges, I can estimate and measure using appropriate instruments and units.

Strand 1.5:  Amounts of money can be counted using various coins

MNU 1–09a
I can use money to pay for items and can work out how much change I should receive.
MNU 1–09b
I have investigated how different combinations of coins and notes can be used to pay for goods or be given in change.

Strand 1.6:  Instruments have been developed to make measurements, eg rulers, thermometers, kitchen scales and clocks. Also, vending machines measure money inserted. 

MNU 1–10a
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 1–10b
I can use a calendar to plan and be organised for key events for myself and my class throughout the year.
MNU 1–11a
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.
MTH 1-12a
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
SCN 1-04a
I am aware of different types of energy around me and can show their importance to everyday life and my survival.
SCN 1-06a
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 1-15a
Through exploring properties and sources of materials, I can choose appropriate materials to solve practical challenges.
TCH 1-01a
By exploring and using technologies in the wider world, I can consider the ways in which they help.
TCH 1-13a
During practical activities and design challenges, I can estimate and measure using appropriate instruments and units.
HWB 1-30b
I experience a sense of enjoyment and achievement when preparing simple healthy foods and drinks.
SOC 1-12a
By using a range of instruments, I can measure and record the weather and can discuss how weather affects my life.
SOC 1-12b
By exploring climate zones around the world, I can compare and describe how climate affects living things.
SOC 1-13b
By exploring a natural environment different from my own, I can discover how the physical features influence the variety of living things.


Second Level

Strand 2.1:  Standard units and metric scales:  three important internationally agreed standard units are the metre, the kilogramme and the second. Related smaller or larger units are convenient to use when measuring much smaller or much larger objects. A length of exactly 1 m long is 1000 mm long, and also 100 cm long. A distance of exactly 1 km is 1000 m long. The prefixes “milli”, “centi” and “kilo” are used to imply these relationships, thus 1 kg is the same as 1000 g. For time measurements, a block of 60 seconds is exactly 1 minute, and a period of 60 minutes is exactly 1 hour.

MNU 2–02a
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 2–10b
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 2-11b
I can use the common units of measure, convert between related units of the metric system and carry out calculations when solving problems.
TCH 2–02b
I can investigate the use and development of renewable and sustainable energy to gain an awareness of their growing importance in Scotland or beyond.
TCH 2–13a
During practical activities and design challenges, I can estimate and measure using appropriate instruments and units.
SCN 2-04a
By considering examples where energy is conserved, I can identify the energy source, how it is transferred and ways of reducing wasted energy.
SCN 2-06a
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 2-12a
By investigating some body systems and potential problems which they may develop, I can make informed decisions to help me to maintain my health and wellbeing.

Strand 2.2:  Re-expression of metric measurements:  a measurement stated in a metric unit can be re-expressed in a related unit with a different prefix m, c, or k, eg 1285 mm = 1.285 m.  (This is often, rather misleadingly, described as “converting units”.) Times expressed in different units can also be inter-related (eg 60 min = 1.0 hr).

MNU 2–11b
I can use the common units of measure, convert between related units of the metric system and carry out calculations when solving problems.
TCH 2–02a
Having analysed how lifestyle can impact on the environment and Earth’s resources, I can make suggestions about how to live in a more sustainable way.
TCH 2–13a
During practical activities and design challenges, I can estimate and measure using appropriate instruments and units.
SCN 2-04b
Through exploring non-renewable energy sources, I can describe how they are used in Scotland today and express an informed view on the implications for their future use.
SCN 2-06a
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.


Strand 2.3:  Rounding:  a length measurement can be evaluated, rounded to the nearest first decimal place, using a ruler labelled in cm where tenths divisions are also marked.

MNU 2–01a
I can use my knowledge of rounding to routinely estimate the answer to a problem then, after calculating, decide if my answer is reasonable, sharing my solution with others.
MNU 2–03b
I have explored the contexts in which problems involving decimal fractions occur and can solve related problems using a variety of methods.
TCH 2–13a
During practical activities and design challenges, I can estimate and measure using appropriate instruments and units.



Strand 2.4:  Angles can be accurately drawn, or measured, in units of degrees, using an appropriate
instrument.

MTH 2-17a
I have investigated angles in the environment, and can discuss, describe and classify angles using appropriate mathematical vocabulary.
MTH 2-17b
I can accurately measure and draw angles using appropriate equipment, applying my skills to problems in context.
MTH 2-17c
Through practical activities which include the use of technology, I have developed my understanding of the link between compass points and angles and can describe, follow and record directions, routes and journeys using appropriate vocabulary.
TCH 2–12a
By applying my knowledge and skills of science and mathematics, I can engineer 3D objects which demonstrate strengthening, energy transfer and movement.
TCH 2–13a
During practical activities and design challenges, I can estimate and measure using appropriate instruments and units.
SCN 2-11b
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.


Strand 2.5:  Negative measurement values:  sometimes the value of a measurement may be stated as a negative number of units. Examples include Celsius temperatures below freezing and distances on a coordinate axis of a graph to the left of or below the “origin.”

MNU 2–04a
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 2–09c
I can use the terms profit and loss in buying and selling activities and can make simple calculations for this.
MNU 2–18a
I can use my knowledge of the coordinate system to plot and describe the location of a point on a grid.
SCN 2-05a
I can apply my knowledge of how water changes state to help me understand the processes involved in the water cycle in nature over time.


Strand 2.6:  Areas, and a first introduction to a “formula”:  the area of a rectangle can be calculated by multiplying its length by its breadth, viz as L×B (where the formula is at this stage regarded as an aide memoire). If the length and breadth are measured in metres, the units of the answer are m×m, ie “square metres”, or m2 (perhaps this notation might again at first be treated just as a convenient shorthand). If the length and breadth measurements are stated in cm, the area from L×B will be in cm2 or “sq cm”).

MTH 2–11b
I can use the common units of measure, convert between related units of the metric system and carry out calculations when solving problems.
MTH 2–11c
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.
MTH 2–15a
I can apply my knowledge of number facts to solve problems where an unknown value is represented by a symbol or letter.


Strand 2.7:  Estimating the area of an irregular shape:  Where the area of an irregular shape is estimated by “counting tiles” the area of the shape in standard units is given by multiplying the number of tiles by the area of a tile (ie L×B for a single tile).

MTH 2 - 16a
Having explored a range of 3D objects and 2D shapes, I can use mathematical language to describe their properties, and through investigation can discuss where and why particular shapes are used in the environment.


Strand 2.8:  Volume is another property with compound units.  The volume of a rectilinear object or space is given by multiplying its length by its breadth and then by its height (ie L×B×H).  The units of the volume would then be expressed in cubic metres (m3) or cubic centimetres (cm3) depending on the units used for the length, breadth and height measurements.  The volume units of ℓ and mℓ (introduced when measuring liquids using kitchen jugs) are related to these units:  1 m3 = 1000 ℓ, and 1 cm3 = 1 mℓ.

MTH 2 - 15a
I can apply my knowledge of number facts to solve problems where an unknown value is represented by a symbol or letter.
SCN 2 - 08b
By investigating floating and sinking of objects in water, I can apply my understanding of buoyancy to solve a practical challenge.
SCN 2 - 16a
I have participated in practical activities to separate simple mixtures of substances and can relate my findings to my everyday experience.
SCN 2 - 16b

By investigating common conditions that increase the amount of substance that will dissolve or the speed of dissolving, I can relate my findings to the world around me.
TCH 2 - 13a
During practical activities and design challenges, I can estimate and measure using appropriate instruments and units. 


Strand 2.9:  Speed: is yet a further example involving compound units.  If an object is travelling at a steady speed, this speed can be calculated by dividing the distance travelled by the time taken.  Using another mnemonic aid, the speed is calculated as “d/t”.   The units of the answer reflect those of the measured distance and time, for example metres per sec (“m/s”) or kilometres per hour (“km/hr”).

MNU 2 - 07b
I can show the equivalent forms of simple fractions, decimal fractions and percentages and can choose my preferred form when solving a problem, explaining my choice of method.
MNU 2 - 10c
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. 
MTH 2 - 15a
I can apply my knowledge of number facts to solve problems where an unknown value is represented by a symbol or letter. 
SCN 2 - 06a
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.


Strand 2.10:  Scale models of large objects or spaces can be very useful in describing, planning or designing.  In the model every distance involved is reduced by a constant “scale factor” relative to the “real” situation.  Examples are 1:25,000 OS maps, plans of rooms or buildings, and 3D models of cars, bridges, cranes etc.  All angles in an accurate scale model are identical to those in the object modelled, whereas areas and volumes are scaled down by a much bigger factor than the distance scale factor.

MTH 2 -17d
Having investigated where, why and how scale is used and expressed, I can apply my understanding to interpret simple models, maps and plans. 
MTH2 - 18a
I can use my knowledge of the coordinate system to plot and describe the location of a point on a grid.
MTH 2 - 21a
I can display data in a clear way using a suitable scale, by choosing appropriately from an extended range of tables, charts, diagrams and graphs, making effective use of technology.
SCN 2 - 03a
I have collaborated in the design of an investigation into the effects of fertilisers on the growth of plants. I can express an informed view of the risks and benefits of their use. 
SCN 2 - 06a
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.
TCH 2 - 14a
Through discovery and imagination, I can develop and use problem-solving strategies to construct models.
TCH 2 - 15a
I can use drawing techniques, manually or electronically, to represent objects or ideas, enhancing them using effects such as light, shadow and textures.



Strand 2.11:  Estimation and precision:  In many contexts quantities may only be able to be estimated, and precise values might be subject to uncertainty or variability.  In reporting or using such values it is important to be approximately aware of the degree of uncertainty, and the value quoted should be rounded appropriately.

MNU 2 - 11a
I can use my knowledge of the sizes of familiar objects or places to assist me when making an estimate of measure.
SCN 2 - 04a
By considering examples where energy is conserved, I can identify the energy source, how it is transferred and ways of reducing wasted energy.
SCN 2 - 04b
Through exploring non-renewable energy sources, I can describe how they are used in Scotland today and express an informed view on the implications for their future use.
SCN 2 - 08a
I have collaborated in investigations to compare magnetic, electrostatic and gravitational forces and have explored their practical applications.
SCN 2 - 16b
By investigating common conditions that increase the amount of substance that will dissolve or the speed of dissolving, I can relate my findings to the world around me.
SCN 2 - 19a
I have collaborated in activities which safely demonstrate simple chemical reactions using everyday chemicals. I can show an appreciation of a chemical reaction as being a change in which different materials are made.
TCH 2 - 02a
Having analysed how lifestyle can impact on the environment and Earth’s resources, I can make suggestions about how to live in a more sustainable way.
TCH 2 - 02b
I can investigate the use and development of renewable and sustainable energy to gain an awareness of their growing importance in Scotland or beyond.
TCH 2 - 11a
Through discovery and imagination, I can develop and use problem-solving strategies to meet design challenges with a food or textile focus.
TCH 2 - 12a
By applying my knowledge and skills of science and mathematics, I can engineer 3D objects which demonstrate strengthening, energy transfer and movement. 
TCH 2 - 13a
During practical activities and design challenges, I can estimate and measure using appropriate instruments and units. 
TCH 2 - 14b
Having evaluated my work, I can adapt and improve, where appropriate, through trial and error or by using feedback.


Third Level

Strand 3.0:  Scale models:  reinforcing earlier understanding

MNU 3–04a
I can use my understanding of numbers less than zero to solve simple problems in context.
MNU 3–08a
I can show how quantities that are related can be increased or decreased proportionally and apply this to solve problems in everyday contexts.
MNU 3–17b
Having investigated navigation in the world, I can apply my understanding of bearings and scale to interpret maps and plans and create accurate plans, and scale drawings of routes and journeys.
MTH 3–17c
I can apply my understanding of scale when enlarging or reducing pictures and shapes, using different methods, including technology.
MTH 3–18a
I can use my knowledge of the coordinate system to plot and describe the location of a point on a grid.
TCH 3–12a
By applying my knowledge and skills of science and mathematics, I can engineer 3D objects which demonstrate strengthening, energy transfer and movement.
TCH 3–14a
By using problem-solving strategies and showing creativity in a design challenge, I can plan, develop, organise and evaluate the production of items which meet needs at home or in the world of work.
TCH 3–15a
Having explored graphical techniques and their application, I can select, organise and represent information and ideas graphically.
SCN 3-03a
Through investigations and based on experimental evidence, I can explain the use of different types of chemicals in agriculture and their alternatives and can evaluate their potential impact on the world’s food production.
SCN 3-13a
Using a microscope, I have developed my understanding of the structure and variety of cells and of their functions.
SCN 3-19b
I have helped to design and carry out practical activities to develop my understanding of chemical reactions involving the Earth’s materials. I can explain how we apply knowledge of these reactions in practical ways.


Strand 3.1:  The range of unit prefixes in common use goes well beyond the examples of m, c, and k used at level 2, and their meanings can be looked up, and correctly interpreted when they arise (eg 1 MV = 1,000,000 Volts, 1 nm = 0.000 000 001 m).

MTH 3–06a
Having explored the notation and vocabulary associated with whole number powers and the advantages of writing numbers in this form, I can evaluate powers of whole numbers mentally or using technology.
SCN 3–04b
By investigating renewable energy sources and taking part in practical activities to harness them, I can discuss their benefits and potential problems.
SCN 3–11b
By exploring radiations beyond the visible, I can describe a selected application, discussing the advantages and limitations.
SCN 3–13a
Using a microscope, I have developed my understanding of the structure and variety of cells and of their functions.

Strand 3.2:  Order of magnitude and scientific notation:  decimal numbers representing very large or very tiny values compared with 1.0 can be alternatively expressed in scientific notation. The power of 10 in a value expressed in scientific notation gives what is known as the “order of  magnitude” of the value, immediately identifying the level of scale involved.

MTH 3–06a
Having explored the notation and vocabulary associated with whole number powers and the advantages of writing numbers in this form, I can evaluate powers of whole numbers mentally or using technology.
MTH 4–06b
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 4-06c
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.
SCN 3–03a
Through investigations and based on experimental evidence, I can explain the use of different types of chemicals in agriculture and their alternatives and can evaluate their potential impact on the world’s food production.
SCN 3–04b
By investigating renewable energy sources and taking part in practical activities to harness them, I can discuss their benefits and potential problems.
SCN 3–08a
I have collaborated in investigations into the effects of gravity on objects and I can predict what might happen to their weight in different situations on Earth and in space.
SCN 3–11b
By exploring radiations beyond the visible, I can describe a selected application, discussing the advantages and limitations.

Strand 3.3:   Unit prefixes linked to scientific notation:  the prefix used with a metric unit is an alternative way of specifying a power of ten. Thus a length of 3.0 mm = 3.0×10-3 m and a power station output of 2.5 GW = 2,500,000,000 W = 2.5×109 W.

MTH 3 – 06a
Having explored the notation and vocabulary associated with whole number powers and the advantages of writing numbers in this form, I can evaluate powers of whole numbers mentally or using technology.


Strand 3.4:    Using measurements to derive related quantities:  when different measurements are combined, using a rule or formula to calculate some other quantity, it is helpful to express all measurements in their base unit (eg in metres rather than in mm or km) so the result for the derived quantity will come out in its appropriate base unit 
eg: 	area of a triangle = ½×base × altitude;  
	electric current in a circuit = voltage applied / circuit resistance = V/R;
	average speed = distance travelled / time taken = d/.

MNU 3–10a
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 3–11a
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.
MTH 3–15a
Having discussed ways to express problems or statements using mathematical language, I can construct, and use appropriate methods to solve, a range of simple equations.
MTH 3–15b
I can create and evaluate a simple formula representing information contained in a diagram, problem or statement.
SCN 3-04a
I can use my knowledge of the different ways in which heat is transferred between hot and cold objects and the thermal conductivity of materials to improve energy efficiency in buildings or other systems.
SCN 3-07a
By contributing to investigations of energy loss due to friction, I can suggest ways of improving the efficiency of moving systems.
SCN 3-08a
I have collaborated in investigations into the effects of gravity on objects and I can predict what might happen to their weight in different situations on Earth and in space.
SCN 3-09a
Having measured the current and voltage in series and parallel circuits, I can design a circuit to show the advantages of parallel circuits in an everyday application.
SCN 3-19a
Through experimentation, I can identify indicators of chemical reactions having occurred. I can describe ways of controlling the rate of reactions and can relate my findings to the world around me.
TCH 3-12a
By applying my knowledge and skills of science and mathematics, I can engineer 3D objects which demonstrate strengthening, energy transfer and movement.


Strand 3.5:  Algebra can be used very effectively, in scientific manipulations that can arise in many different contexts. These include expressing the units of a derived quantity.

MTH 3–14a
I can collect like algebraic terms, simplify expressions and evaluate using substitution.
MTH 3–15a
Having discussed ways to express problems or statements using mathematical language, I can construct, and use appropriate methods to solve, a range of simple equations.
MTH 3–15b
I can create and evaluate a simple formula representing information contained in a diagram, problem or statement.
SCN 3-04b
By investigating renewable energy sources and taking part in practical activities to harness them, I can discuss their benefits and potential problems.
SCN 3-05a
By contributing to experiments and investigations, I can develop my understanding of models of matter and can apply this to changes of state and the energy involved as they occur in nature.
SCN 3-08a
I have collaborated in investigations into the effects of gravity on objects and I can predict what might happen to their weight in different situations on Earth and in space.
SCN 3-09a
Having measured the current and voltage in series and parallel circuits, I can design a circuit to show the advantages of parallel circuits in an everyday application.
SCN 3-16b
I have taken part in practical investigations into solubility using different solvents and can apply what I have learned to solve everyday practical problems.

Strand 3.6:  Using experimental data, accuracy and precision:  when measurements are made during science experiments, or in building artefacts in technology, it is meaningful to express these rounded appropriately to the precision of the measurement technique used. When measurements are used in a calculation of the value of some other property, the result should also be rounded to the same number of “significant figures” as the least precise measurement used.

MNU 3–01a
I can round a number using an appropriate degree of accuracy, having taken into account the context of the problem.
MNU 3–11a
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 3–16a
Having investigated a range of methods, I can accurately draw 2D shapes using appropriate mathematical instruments and methods.
MNU 3–22a
I can find the probability of a simple event happening and explain why the consequences of the event, as well as its probability, should be considered when making choices.
TCH 3–12a
By applying my knowledge and skills of science and mathematics, I can engineer 3D objects which demonstrate strengthening, energy transfer and movement.
TCH 3–14a
By using problem-solving strategies and showing creativity in a design challenge, I can plan, develop, organise and evaluate the production of items which meet needs at home or in the world of work.
SCN 3-01a
I can sample and identify living things from different habitats to compare their biodiversity and can suggest reasons for their distribution.
SCN 3-03a
Through investigations and based on experimental evidence, I can explain the use of different types of chemicals in agriculture and their alternatives and can evaluate their potential impact on the world’s food production.
SCN 3-04a
I can use my knowledge of the different ways in which heat is transferred between hot and cold objects and the thermal conductivity of materials to improve energy efficiency in buildings or other systems.
SCN 3-07a
By contributing to investigations of energy loss due to friction, I can suggest ways of improving the efficiency of moving systems.
SCN 3-09a
Having measured the current and voltage in series and parallel circuits, I can design a circuit to show the advantages of parallel circuits in an everyday application.
SCN 3-11b
By exploring radiations beyond the visible, I can describe a selected application, discussing the advantages and limitations.
SCN 3-15b
Having contributed to a variety of practical activities to make and break down compounds, I can describe examples of how the properties of compounds are different from their constituent elements.
SCN 3-16a
I can differentiate between pure substances and mixtures in common use and can select appropriate physical methods for separating mixtures into their components.
SCN 3-16b
I have taken part in practical investigations into solubility using different solvents and can apply what I have learned to solve everyday practical problems.
SCN 3-17b
I can participate in practical activities to extract useful substances from natural resources.


Strand 3.7:  Proportion:  in scale models all distances are reduced by a constant “proportionality
factor” relative to the full scale subject modelled. There are many other situations in
science and technology where, if one property is changed, another changes “in direct
proportion” (ie by the same factor)

MNU 3–08a
I can show how quantities that are related can be increased or decreased proportionally and apply this to solve problems in everyday contexts.
MNU 3–20b
When analysing information or collecting data of my own, I can use my understanding of how bias may arise and how sample size can affect precision, to ensure that the data allows for fair conclusions to be drawn.
TCH 3–02a
From my studies of sustainable development, I can reflect on the implications and ethical issues arising from technological developments for individuals and societies.
TCH 3–11a
By using problem-solving strategies and showing creativity in a design challenge, I can plan, develop, make and evaluate food or textile items which meet needs at home or in the world of work.
TCH 3–12a
By applying my knowledge and skills of science and mathematics, I can engineer 3D objects which demonstrate strengthening, energy transfer and movement.
TCH 3–14a
By using problem-solving strategies and showing creativity in a design challenge, I can plan, develop, organise and evaluate the production of items which meet needs at home or in the world of work.
TCH 3–15a
Having explored graphical techniques and their application, I can select, organise and represent information and ideas graphically.
SCN 3-04a
I can use my knowledge of the different ways in which heat is transferred between hot and cold objects and the thermal conductivity of materials to improve energy efficiency in buildings or other systems.
SCN 3-04b
By investigating renewable energy sources and taking part in practical activities to harness them, I can discuss their benefits and potential problems.
SCN 3-05b
I can explain some of the processes which contribute to climate change and discuss the possible impact of atmospheric change on the survival of living things.
SCN 3-08a
I have collaborated in investigations into the effects of gravity on objects and I can predict what might happen to their weight in different situations on Earth and in space.
SCN 3-16b
I have taken part in practical investigations into solubility using different solvents and can apply what I have learned to solve everyday practical problems.

Strand 3.8:  Non-linear scales of measurement:  in some circumstances the scales of measurement that are most useful are “non-linear.” These include sound loudness measured in decibels, wind strength given on the Beaufort scale, earthquake magnitude reported on the Richter scale, and the hydrogen ion concentration in water stated as a pH value22. It is valuable for learners to understand that such scales have a firm quantitative basis, and to appreciate why they might be of practical use in some contexts.

SCN 3-12b
I have explored the role of technology in monitoring health and improving the quality of life.
SCN 3-18a
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.



edddewFourth Level

Strand 4.0 :  Dealing with small and large scales, unit prefixes and scientific notation:  there are many opportunities to extend the range and depth of application of skills in this area. The introductions of whole number roots would, for instance, allow a little more scope in understanding pH (eg if pH=4.5 the hydrogen concentration = 10-4.5 mol/ℓ = 101/2× 10-5 mol/ℓ = 3.2× 10-5 mol/ℓ

MTH 4–06a
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 4–06b
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.
TCH 4–01a
I can compare traditional with contemporary production methods to assess their contribution in the world around me and explain the impact of related technological changes.
TCH 4–01c
I can debate the possible future impact of new and emerging technologies on economic prosperity and the environment.
TCH 4–02a
I can examine a range of materials, processes or designs in my local community to consider and discuss their environmental, social and economic impact, discussing the possible lifetime cost to the environment in Scotland or beyond.
TCH 4–03b
I can approach familiar and new situations with confidence when selecting and using appropriate software to solve increasingly complex problems or issues.
TCH 4–12b
I can use my knowledge and skills of science and mathematics and can apply the basic principles of control technology in solving practical problems.
TCH 4–15a
Having sketched or drawn a series of everyday objects pictorially and orthographically, I have become proficient in third angle projection and can apply this knowledge when producing 2D or 3D images when using software.
TCH 4–15d
I can understand and use computer aided design/computer aided manufacture, exploring its applications.
SCN 4–04a
By contributing to an investigation on different ways of meeting society’s energy needs, I can express an informed view on the risks and benefits of different energy sources, including those produced from plants.
SCN 4–04b
Through investigation, I can explain the formation and use of fossil fuels and contribute to discussions on the responsible use and conservation of finite resources.
SCN 4–05a
I have developed my understanding of the kinetic model of a gas. I can describe the qualitative relationships between pressure, volume and temperature of gases.
SCN 4–05b
Through exploring the carbon cycle, I can describe the processes involved in maintaining the balance of gases in the air, considering causes and implications of changes in the balance.
SCN 4–06a
By researching developments used to observe or explore space, I can illustrate how our knowledge of the universe has evolved over time.
SCN 4–10b
Using a variety of sources, I have explored the latest developments in chemical cells technology and can evaluate their impact on society.
SCN 4–11b
By carrying out a comparison of the properties of parts of the electromagnetic spectrum beyond the visible, I can explain the use of radiation and discuss how this has impacted upon society and our quality of life.
SCN 4–13a
By researching cell division, I can explain its role in growth and repair and can discuss how some cells can be used therapeutically.
SCN 4–15a
Through gaining an understanding of the structure of atoms and how they join, I can begin to connect the properties of substances with their possible structures.
SCN 4–18a
I can monitor the environment by collecting and analysing samples. I can interpret the results to inform others about levels of pollution and express a considered opinion on how science can help to protect our environment.


Strand 4.1:  Dealing with and manipulating algebraic relationships and equations:  within mathematics, this is a major theme with a perspective much broader than measurement alone. However, the learning process can build on the earlier work described above, across the STEM subjects. In sciences and technologies relationships and equations are vital in deriving the values of one property, from experimental measurements of other quantities. Importantly, manipulations can be freely applied in equations: units must “balance” (viz. be the same) in every term and on both sides of an equation.

MNU 4–03a
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 4–03b
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 4–07b
I can solve problems involving fractions and mixed numbers in context, using addition, subtraction or multiplication.
MTH 4–10a
I can research, compare and contrast aspects of time and time management as they impact on me.
MTH 4–10b
I can use the link between time, speed and distance to carry out related calculations.
MTH 4–11b
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 4–11c
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 4–13a
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 4–13b
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 4–13c
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 4–13d
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 4–14a
Having explored the distributive law in practical contexts, I can simplify, multiply and evaluate simple algebraic terms involving a bracket.
MTH 4–14b
I can find the factors of algebraic terms, use my understanding to identify common factors and apply this to factorise expressions.
MTH 4–15a
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 4–16a
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 4–16b
Having investigated the relationships between the radius, diameter, circumference and area of a circle, I can apply my knowledge to solve related problems.
SCN 4-02b
I can contribute to the design of an investigation to show the effects of different factors on the rate of aerobic respiration and explain my findings.
SCN 4-03a
Through investigating the nitrogen cycle and evaluating results from practical experiments, I can suggest a design for a fertiliser, taking account of its environmental impact.
SCN 4-04a
By contributing to an investigation on different ways of meeting society’s energy needs, I can express an informed view on the risks and benefits of different energy sources, including those produced from plants.
SCN 4-05a
I have developed my understanding of the kinetic model of a gas. I can describe the qualitative relationships between pressure, volume and temperature of gases.
SCN 4-05b
Through exploring the carbon cycle, I can describe the processes involved in maintaining the balance of gases in the air, considering causes and implications of changes in the balance.

SCN 4-07a
I can use appropriate methods to measure, calculate and display graphically the speed of an object, and show how these methods can be used in a selected application.
SCN 4-07b
By making accurate measurements of speed and acceleration, I can relate the motion of an object to the forces acting on it and apply this knowledge to transport safety.
SCN 4-08a
I can help to design and carry out investigations into the strength of magnets and electromagnets. From investigations, I can compare the properties, uses and commercial applications of electromagnets and supermagnets.
SCN 4-08b
Through experimentation, I can explain floating and sinking in terms of the relative densities of different materials.
SCN 4-09a
Through investigation, I understand the relationship between current, voltage and resistance. I can apply this knowledge to solve practical problems.
SCN 4-09c
Using my knowledge of electronic components and switching devices, I can help to engineer an electronic system to provide a practical solution to a real-life situation.
SCN 4-10b
Using a variety of sources, I have explored the latest developments in chemical cells technology and can evaluate their impact on society.
SCN 4-11b
By carrying out a comparison of the properties of parts of the electromagnetic spectrum beyond the visible, I can explain the use of radiation and discuss how this has impacted upon society and our quality of life.
SCN 4-13b
I have taken part in practical activities which involve the use of enzymes and microorganisms to develop my understanding of their properties and their use in industries.
SCN 4-16b
Through evaluation of experimental results, I can demonstrate my understanding of conservation of mass.
SCN 4-18a
I can monitor the environment by collecting and analysing samples. I can interpret the results to inform others about levels of pollution and express a considered opinion on how science can help to protect our environment.
SCN 4-19a
I can collect and analyse experimental data on chemical reactions that result in an obvious change in energy. I can apply my findings to explain the significance of the energy changes associated with chemical reactions.
SCN 4-20b
Having selected scientific themes of topical interest, I can critically analyse the issues, and use relevant information to develop an informed argument.
TCH 4–02a
I can examine a range of materials, processes or designs in my local community to consider and discuss their environmental, social and economic impact, discussing the possible lifetime cost to the environment in Scotland or beyond.
TCH 4–03a
I can approach familiar and new situations with confidence when selecting and using appropriate software to solve increasingly complex problems or issues.
TCH 4–04a
Throughout my learning, I can make effective use of a computer system to process and organise information.
TCH 4–07b
Whilst working in a simulated or real workplace, I can examine my work environment, considering office layout, ergonomic factors, and health and safety legislation.
TCH 4–09a
By learning the basic principles of a programming language or control technology, I can design a solution to a scenario, implement it and evaluate its success.
TCH 4–10b
I can explore the properties and functionality of ingredients, materials, equipment or software to establish their suitability for a task at home or in the world of work.
TCH 4–12a
Having gained knowledge of how formulae may be used in the context of energy transfer and mechanical systems, I can apply them to solve problems, for example in engineering.
TCH 4–12b
I can use my knowledge and skills of science and mathematics and can apply the basic principles of control technology in solving practical problems.
TCH 4–14a
Showing creativity and innovation, I can design, plan and produce increasingly complex items which satisfy the needs of the user, at home or in the world of work.


Strand 4.2:  Reinforcing proportion, and linking this to mathematical similarity:  where two properties are related by (direct) proportion, measuring a change in the value of one of the properties can be used to deduce the changed value of the other property. This reasoning can be widely applied in science and in technology. The lengths of corresponding sides of objects described as mathematically “similar” are related by proportion. Studies of relationships between different sides, and between sides and angles, in right angled triangles, can be used to deepen understanding of gradients (in straight line graphs or in maps) and calculating bearings (in navigation by map).

MNU 4–07a
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 4–08a
Using proportion, I can calculate the change in one quantity caused by a change in a related quantity and solve real-life problems.
MTH 4–16a
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 4–17b
I can apply my understanding of the properties of similar figures to solve problems involving length and area.
MTH 4–18a
I can plot and describe the position of a point on a 4-quadrant coordinate grid.
SCN 4-04a
By contributing to an investigation on different ways of meeting society’s energy needs, I can express an informed view on the risks and benefits of different energy sources, including those produced from plants.
SCN 4-05a
I have developed my understanding of the kinetic model of a gas. I can describe the qualitative relationships between pressure, volume and temperature of gases.
SCN 4-07b
By making accurate measurements of speed and acceleration, I can relate the motion of an object to the forces acting on it and apply this knowledge to transport safety.
SCN 4-09a
Through investigation, I understand the relationship between current, voltage and resistance. I can apply this knowledge to solve practical problems.
SCN 4-16b
Through evaluation of experimental results, I can demonstrate my understanding of conservation of mass.
SCN 4-17a
I have explored how different materials can be derived from crude oil and their uses. I can explain the importance of carbon compounds in our lives.
SCN 4-19a
I can collect and analyse experimental data on chemical reactions that result in an obvious change in energy. I can apply my findings to explain the significance of the energy changes associated with chemical reactions.
TCH 4-11a
Showing creativity and innovation, I can design, plan and produce increasingly complex food or textile items which satisfy the needs of the user, at home or in the world of work.
TCH 4-12a
Having gained knowledge of how formulae may be used in the context of energy transfer and mechanical systems, I can apply them to solve problems, for example in engineering.
TCH 4-12b
I can use my knowledge and skills of science and mathematics and can apply the basic principles of control technology in solving practical problems.
TCH 4-14a
Showing creativity and innovation, I can design, plan and produce increasingly complex items which satisfy the needs of the user, at home or in the world of work.
TCH 4-15d
I can understand and use computer aided design/computer aided manufacture, exploring its applications.

Strand 4.3:  Variability and Uncertainty in measurements:  achieve greater experience and depth in dealing with inaccuracy, variability, tolerance and rounding, which are issues to address whenever practical exercises are performed or where predictions are made using data. Where variability is an issue, its nature can be explored by evaluating the summary measures such as the mean, median, mode and spread of sampled data. In appropriate contexts the probability of different outcomes can be estimated and discussed.

MNU 4–01a
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 4–11a
I can apply my knowledge and understanding of measure to everyday problems and tasks and appreciate the practical importance of accuracy when making calculations.
MTH 4–20a
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.
MTH 4–20b
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 4–21a
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 4–22a
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.
SCN 4-02a
I have propagated and grown plants using a variety of different methods. I can compare these methods and develop my understanding of their commercial use.
SCN 4-02b
I can contribute to the design of an investigation to show the effects of different factors on the rate of aerobic respiration and explain my findings.
SCN 4-04a
By contributing to an investigation on different ways of meeting society’s energy needs, I can express an informed view on the risks and benefits of different energy sources, including those produced from plants.
SCN 4-07a
I can use appropriate methods to measure, calculate and display graphically the speed of an object, and show how these methods can be used in a selected application.
SCN 4-09a
Through investigation, I understand the relationship between current, voltage and resistance. I can apply this knowledge to solve practical problems.
SCN 4-13b
I have taken part in practical activities which involve the use of enzymes and microorganisms to develop my understanding of their properties and their use in industries..
SCN 4-16b
I have taken part in practical investigations into solubility using different solvents and can apply what I have learned to solve everyday practical problems.
SCN 4-18a
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 4-19a
Through experimentation, I can identify indicators of chemical reactions having occurred. I can describe ways of controlling the rate of reactions and can relate my findings to the world around me.
SCN 4-20b
Through research and discussion, I have contributed to evaluations of media items with regard to scientific content and ethical implications.
TCH 4-02a
I can examine a range of materials, processes or designs in my local community to consider and discuss their environmental, social and economic impact, discussing the possible lifetime cost to the environment in Scotland or beyond.
TCH 4-10a
I can confidently apply preparation techniques and processes to make items using specialist skills, materials, equipment or software in my place of learning, at home or in the world of work.
TCH 4-11a
Showing creativity and innovation, I can design, plan and produce increasingly complex food or textile items which satisfy the needs of the user, at home or in the world of work.
TCH 4-12b
I can use my knowledge and skills of science and mathematics and can apply the basic principles of control technology in solving practical problems.
TCH 4-13a
I can confidently apply preparation techniques and processes to manufacture items using specialist skills, materials, tools and software in my place of learning, at home or in the world of work.


Strand 4.4:  Measurement in Graphs:  it might be thought useful to introduce this extra strand. If so, there would be a case for adding a first stage at level 3. Alternatively, it has been proposed to describe a separate pathway on Using Graphs. If that is done, it would be useful to highlight inter-connections. For example, in analysing the spread of a set of repeat measurements (as in 4.3 above), drawing error bars on graphs of experimental values is a very useful estimation and visualisation tool.

eg: 

MTH 4–18a
The following E&O explicitly opens up full use of a 4-quadrant coordinate grid, opening a basis for discussing 2D vectors, etc.
I can plot and describe the position of a point on a 4-quadrant coordinate grid.


