Ofsted: Understanding the Score 2008

106. The range of pupils’ errors and misconceptions when they learn algebra means that their written work on algebraic topics is an important source of clues to their thinking. The best teachers focus on pupils’ errors as a learning point. They spot the significant misconceptions which are illuminated by pupils’ mistakes. Skilful teachers select a range of questions for the pupils to tackle, making sure that all pupils are challenged and each is exposed to potential misconceptions. Pupils’ work on ‘collecting like terms’ frequently shows many to be fluent when only positive terms are involved, but that negative terms often cause errors. In many classes, especially where large numbers of questions have been set, pupils mark work themselves and the opportunity to diagnose errors is missed. Sometimes the low proportion of harder questions, or their positioning at the end of an exercise where few pupils reach them, results in pupils obtaining a high proportion of correct answers which can give teachers a misleading picture of their understanding.
	Prime practice: the need for diagnostic marking
	A teacher’s views on the importance of marking pupils’ work on ‘collecting like terms’ in algebra.

	In the lesson, the teacher developed an activity for pupils adapted from a National Strategy training pack. She provided plenty of graduated practice that gradually introduced complications such as negative terms. Her explanation to the pupils emphasised that terms could be added and subtracted in any order, provided that ‘positive terms stay positive and negatives stay negative’. She explained that many pupils had trouble with this topic, and that she used a specific range of questions to enable the different types of error to be revealed. Because they would need this skill often in later work, she would mark the work herself to identify any misconceptions.


113. In discussion with inspectors, although most secondary teachers recognised the importance of pedagogic skills in mathematics, they often commented on the pressures of external assessments on them and their pupils. Feeling constrained by these pressures and by time, many concentrated on approaches they believed prepared pupils for tests and examinations, in effect, ‘teaching to the test’. This practice is widespread and is a significant barrier to improvement.

	Weaker factors: poor use of subject expertise
	A Year 8 lesson following homework on ‘collecting like terms’ in algebra. Although the teacher realised that the pupils had had difficulty with the homework, the teacher’s subsequent approach was unhelpful because it was not mathematically precise and compounded existing misconceptions.

	In the starter activity, pupils took turns to go to the interactive whiteboard to match equivalent algebraic expressions by collecting like terms. The examples involved positive terms only. Pupils then marked their homework on the same topic, the teacher reading out answers. When it became apparent that several had not completed the homework, the teacher amended his lesson to explain the topic again, using the imagery of counting apples, bananas, and so on. When one question involved both c (cats) and c 2, the teacher stretched the imagery, saying ‘c 2 is different to c. It is like a cat with two black ears’. Despite the bizarre imagery, pupils were eventually able to complete the homework. However, the idea that algebraic terms represent objects is unhelpful; indeed such a method reinforces this misconception. 

	How might it be improved?
	The teacher might have found it useful to have marked this homework himself.

An approach to collecting like terms that generalises arithmetic would be more powerful mathematically; for instance two 7s added to three 7s makes five 7s might help with 2c + 3c = 5c , and 7 2 is clearly different from 7. 


