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Good assessment practice in mathematics

Effective assessment practice in mathematics is associated with systematic arrangements for actively promoting, monitoring and recording pupils’ progress. In such circumstances, assessment is used as a teaching tool as well as a means of judging attainment. At best teachers review pupils’ progress closely as part of daily classroom practice, involving pupils in the assessment of their strengths and weaknesses and provide feedback on how to improve. 

Day-to-day assessment

Effective formative assessment is a key factor in motivating learning and raising pupils’ standards of achievement. Formative assessment, or ‘assessment for learning’ is most effective when it:

· is embedded in the teaching and learning process 

· shares learning goals with pupils 

· helps pupils to know and to recognise the standards to aim for

· provides feedback for pupils to identify what they should do to improve 

· has a commitment that every pupil can improve

· involves teachers and pupils reviewing pupils’ performance and progress

· involves pupils in self-assessment.

In many good departments such assessment is used to encourage pupils to recap on their prior knowledge, think through the ideas being covered and explain their understanding. Good teaching recognises that pupils need to be given time to think about their response and how to express what they know before attempting to build on this knowledge. For example:

The Year 7 lesson was the first of a new module on multiplication and division of decimals by single-digit and two-digit whole numbers. The teacher provided a resource sheet of eight multiplication and division calculations containing errors. All the calculations involved whole numbers eg:

1 3 2

x 4 3

((
3 9 6

5 2 8

(((
ANS = 924

The teacher asked the pupils to use the knowledge they had developed on this topic in their primary school and to work in pairs to agree on the errors. They then had to compare their findings with another pair of pupils before the teacher took feedback from the class. This gave pupils the necessary time to refine their thinking and the class discussion then focussed on recognising the errors and understanding the place value of the numbers in each calculation. The lesson continued with revision of the value of digits in decimals with one, two and three decimal places and examples of multiplication and division of such decimals by single-digit whole numbers.


Marking and feedback

The provision of effective feedback on work can raise pupil achievement; this use of assessment information is beginning to promote effective practice in mathematics. For example, one successful department reviewed its approach to marking and feedback. Teachers felt that they were spending a large amount of time marking but were disappointed that it seemed to have little impact on pupils’ subsequent work. They interviewed a sample of pupils to get their views and concluded that they needed to make five key changes:

· decrease the use of extrinsic rewards (house credits) as a number of pupils reported negative reactions to not receiving rewards even when they had ‘done their best’

· provide more oral feedback rather than relying almost exclusively on marking and/or written feedback in pupils’ books

· help pupils develop skills in marking and reviewing their own work and that of their peers in order to involve pupils more in marking and feedback

· decide on the assessment criteria for the marking and feedback on a given piece of work (for example, whether or not presentation is to be judged) 

· be clear about whether to get pupils to correct their own work based on what purpose it will serve for a given piece of work. 

For pupils to learn effectively, they need to identify any gaps between their actual and optimal performance. A number of effective departments have developed approaches to self- and peer-assessment with the aim of enabling pupils to:

· share the learning intentions so that they understand where they are heading

· develop confidence and skills in judging their own performance

· reflect on their work and that of others to learn how to improve it.

This is illustrated in the following Year 10 lesson:

This was one lesson of six on a statistics module. For homework, pupils had drafted in their jotters an explanation of the statistical terms they had used throughout the module and how to find the mean, mode and range for grouped data. 

The lesson got off to a brisk start with the whole class brainstorming all the statistical terms they had included, with a description offered for each. In turn, three pupils demonstrated their methods for calculating the mean, mode and range for grouped data, responding confidently to questions raised by members of the class. Pupils were then asked to work with their ‘marking partner’ to mark each other’s work. The peer marker was asked to consider the following:

· are all the necessary terms included?

· do the definitions make sense?

· does the explanation of how to calculate the mean, mode and range make sense? Is it complete?

· are examples used well to help the explanation?

· what advice would you give to your partner to improve their draft?

During the last few minutes, the teacher used targeted questions to draw out the main issues and omissions before giving the pupils a few minutes to note any alterations they wished to make to their draft. The homework task from this lesson was to re-draft their notes and examples into their mathematics notebook for future revision purposes. 

In another school, the Year 8 scheme of work consists of three-week modules. All pupils take a test based on the work covered every six weeks following the completion of two modules. After each of these tests they proceeded as follows: 

All pupils looked through their tests and think about where and why they had made mistakes. They used a code (which they call ‘traffic lights’) to record their understanding of each question or aspect of work on an assessment sheet devised for this purpose. A ‘green spot’ was used if their answer was correct or they judged that they made a careless error and they felt confident about that topic whilst an ‘amber spot’ was used for areas of uncertainty (even if the answer was correct). Pupils used a ‘red spot’ to indicate lack of understanding or confidence in particular areas of work. Following this self-assessment exercise, the teacher collected the record sheets and identified aspects to be re-visited. This was then used as the basis for future planning of work with the group.

The use of assessment to set targets


Many good mathematics departments make effective use of assessment data to set targets for examination or national curriculum test performance for individuals and groups of pupils. This process is particularly effective when two such targets are set with the higher one being more ambitious than the prediction based on the data. The following description of one school’s policy illustrates such an approach:
Following the success of the target-setting developments at Key Stage 4 a target-setting process in Key Stage 3 was introduced. Teachers now set a target minimum level (based on expected performance) and a ‘challenge’ level one level higher for the end of Year 9. To support this judgement Key Stage 2 transfer information, CATS (taken by Year 7 in the autumn term) and present attainment results are used. As students progress through Key Stage 3 the challenge level is raised if appropriate. The target minimum level and ‘challenge’ level are given on annual reports along with current attainment. The students are encouraged to always be trying for their ‘challenge’ level. The aim is for students to have an idea as to where they are in the process and where they are heading and what is possible if they are ambitious.
The most effective targets set by or for pupils are often curriculum-specific. These are:  

· associated with a significant but manageable learning objective (eg simplify fractions by cancelling all common factors)

· discussed with pupils and expressed in a form that they can understand 

· relatively short-term and subject to regular revision

· retained where they are accessible to pupils.
For example one school steadily improved its GCSE A*–C grades in mathematics results from 30% in 1998 to 54% in 2001. They attributed this to the emphasis in each year group on clear learning objectives and associated target-setting arrangements: 
Pupils are encouraged to think of all the mathematics they will learn in school as a large jigsaw puzzle. Each topic builds on previous knowledge and allows pupils to extend their skills and understanding as they progress. They are given a syllabus booklet at the start of each half-term outlining in some detail the topics to be covered. Teachers provide the learning objectives at appropriate intervals and pupils enter these into the spaces provided as each topic progresses. The booklet also contains spaces and prompts for pupils to record their targets and the types of questions that can be solved when the target is achieved. 

At the start of each lesson pupils are asked to remind themselves of their targets. At the end of each lesson pupils are asked to think about what they have achieved towards meeting their targets and to note anything of significance in the ‘comments’ column. When they believe they have met a target they are expected to include examples or descriptions to demonstrate this achievement. Our annual reports give an overview of the work completed and a comment under the heading of ‘next steps’. This involves a statement of what students need to do in order to improve on their current performance. 

14

