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Key questions related to the learning of mathematics
Can my children recall number facts quickly and accurately, multiply and divide by 10 and100, describe the effect and apply their understanding to other calculations involving measures and money?
· Ask children to practise recalling facts at different times in the day, as they line up at the end of lessons or as a break from some intense activity when they need to stands or move about.

· Ask children to describe the effect to their partner when something is made 10 times bigger or 100 times smaller, encourage them to imagine something in context as they multiply by 100 and to describe what happens, encourage them to interpret division by 30 as division by 3 then by 10 and describe the two steps.

· Let children undertake a calculation then to put it into a context, change the context keeping the calculation the same, then keep the context the same but change the numbers involved in the calculation to create a new problem.

Do my children have an efficient written method of calculation for each operation that they can use with confidence, and are they able to check if their answers are reasonable and make sense in the context of the question?

· Ask children to work out a set of calculations that involve each of the four operations, discuss the methods they used in each case and decide which were easy and which were hard to work out and why.

· Give children a mixed set of worked calculations to check and correct, ensure that different methods are included some of which are more efficient than others, discuss the methods and decide on their reliability and efficiency.

· Pose contextual questions and give alternative answers for the children to decide if they make sense in the given context.

Can my children use a calculator effectively, interpret and round decimal numbers displayed, apply their knowledge of units of length, mass and capacity, and record all steps in their working?
· Ask the children how numbers such as 8.5, 8.05 and 8.005 displayed on a calculator would be interpreted in the context of money or units of measurement, ask children to display particular measures on the calculator such as 4 m 15 cm in m then in cm and mm.

· Ask children to carry out calculations using a calculator and to give the answers to a given degree of accuracy, pose questions such as £476 shared between 13 people, and to check their answer using the inverse operation.

· Discuss examples of recordings of calculations carried out with and without a calculator to make clear what record your method means.
Can my children read scales in a variety of contexts and calibrated in different ways, interpret scales on graphs, use information presented in tables and diagrams and explain their reasons and decisions?

· Display a scale with unnumbered intervals, invite children to number the intervals to cover a given range of values or to ensure that the scales can be used to display measures of specific items as part of a graph or chart, change the range of values and ask children to re-number the scale accordingly and discuss the changes they made, change the orientation of the scale.

· Give children examples of scales that are only partially numbered, ask children to complete the labelling and to indicate how they did this and why they chose the values they did.

· Give a children charts or graphs with the intervals on the axis unnumbered, give one of the bars or a point on the graph a value and ask children to use this value to number the intervals then use it to read other values and answer questions about the data, make sure that children can explain and give reasons for their decisions.
Can my children measure and draw angles and lines with accuracy, complete shapes on a grid, find perimeter and area, and identify coordinates of points and vertices?
· Give children a line to measure in cm and ask them to draw a line 0.6cm shorter, a line half the length, ask children to draw pairs of line the together sum to 15cm

· Ask children to draw angles of 37º and 73º say, and to draw an angle that represents the difference between the two angles, give children triangles to measure the lengths of their sides and the angles, ask them to draw a triangle given particular sides and angles

· Using a grid, ask children to draw shapes with a particular area (perimeter) and to find the perimeter (area) of their shapes, ask children to find perimeter and areas of shapes not drawn to scale.  

· Give children a grid of squares with unnumbered axes, identify a point and give its coordinates, ask children to label the axes, draw shapes on the grid and identify the coordinates of the vertices. 

Do my children understand the relationship between fractions and decimal numbers and identify and calculate percentages and fractions of quantities?
· Ask children to read aloud given fractions such as ¼ and ¾, emphasise the 1 quarter and the 3 quarters to draw out the relationships between the two fractions, ask children to find ¼ of a quantity and then ¾, discuss the steps involved, ask children to repeat this approach with other fractions with and without a calculator.

· Give children a number and ask children to count forward in tenths, then ask them to count in decimal equivalents, ask children to relate the count to numbers on a number line, ask them to count in hundredths, fifths, quarters and then the decimal equivalents.

· Ask children to order a set of percentages written on cards which includes 1%, 10% and 100% and to explain the relationship between the percentages they have sorted, ask children to find 100% of a quantity then 10% and 1%, and to use the relationships they have identified to calculate other percentages written on the cards. 
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How do I teach my children to review how efficient and reliable their methods are and how do I decide if they are ready to learn more refined methods?
· Share with the children different methods and strategies and ask them to use and apply them to carry out different calculations or to solve problems. Ask children which of the methods they understand, to decide if one method is quicker or shorter, if it will always work, or if sometimes it is not needed. 
· Help children to say how a method might be improved, if and when it slows them down, or if they feel they have to use it and why. Introduce some refinements and with them decide if it is an improvement and when and how they could use it for other cases. 
· Encourage children to use the refined method while allowing them to revert back to the safety of an earlier method when they get stuck.  

How do I teach children to read and interpret information carefully and accurately from tables, diagrams, graphs and text, and to highlight, annotate or jot down notes that will help them?
· Give children a table, diagram or graph with no text or numbers included. Discuss possible contexts and scenarios and ask them to generate questions or problems of their own. 
· Use a test question with additional text that includes irrelevant information that children do not need in order to answer the question. Ask children to decide what is useful, important and why and gradually remove surplus text. 
· Show versions of a problem with diagrams and text rearranged to establish what is the same or different and how they read the information using both the text and diagrams. 
· Model for children how to jot down the key bits of information needed to answer the questions, how to highlight information in tables, and how to annotate diagrams and graphs carefully.
What opportunities do I give my children to prepare, present, discuss and record explanations, reasoning and conclusions?

· Ask children to sit back-to-back and describe to their partner the method their partner has to use to answer a question. The two children discuss how clear the instructions were and then note down the important steps. They share these with other children to get feedback they can use to refine their explanation. 
· Show children a test question that requires an explanation or identification of the method used. Ask children to write down two sets of responses and with a partner decide which of the four responses they prefer. Collect examples and identify with the class what a response should include. 
· Model how to present an explanation, reasons and conclusions. Ask children to prepare similar presentations to a group or the whole class.  

Do I ensure my children get regular and frequent opportunities to work independently followed up with groups or whole-class discussion on their strategies, solutions and decisions?
· Every day over a sustained period, pose five timed mental questions to give children independent practice in responding to test-type mental questions. Follow this up with discussion on how the children answered them, which they found hard to answer in the time that was available, what they jotted down to help them and what they could do to improve. 
· Give children three unrelated written questions to answer. Ask children to work on their own then to work in groups and swap their solutions, and decide which are correct and why. Discuss the questions, strategies and solutions with the class and identify what further practice is needed. 

How do I model for my children when and how to check their methods and solutions and to decide if their answers make sense in the context of the question?
· Give children a number of questions and possible solutions, some with errors, for children to check for accuracy. Discuss with the children how they found the errors and how the errors could be corrected. 
· Model for the class the strategies they might use to check and ask children to apply these to solutions to given questions that are set in various contexts. 
· Give examples of questions involving the interpretation of a display on a calculator in the context of money or measures and questions that require rounding up or down in the context of the question.  

How can I demonstrate for children how to find a starting point to help solve a problem and how to develop and review a ‘line of attack’? 
· Present children with questions that do not have an obvious starting point, set numbers alongside vocabulary such as: total, altogether, fewer, share that they may mistakenly associate with particular operations. Ask children to find solutions and then to discuss in groups how and why they used their strategies and how they interpreted the vocabulary. 
· Discuss with the class the different methods and the way children decided on their starting points. Model these with the class for new problems and ask children to use these to find the solution. With the children review the approaches use and identify the ‘lines of attack’.

· Give children questions that involve decision making, the identification of relationships or key information before the problem can be answered. For example, to find missing numbers in the sequence 2, _, _, _, 14 children need to decide that there are 4 steps and the interval is 12.  
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