
Initial vs. potential learning levels in maths-  Draft 1 10 Nov 10
[bookmark: _GoBack]Mundher Adhami gives an account of an experiment on formative assessment by a group of teachers.   It shows that you cannot label a child with one level or a sub-level.  But you can still engage their current and full potential levels in each activity.

On a 2-day course on Creative Mathematics[footnoteRef:1], the participants decided to try something new with children.  The 7 people involved have a mixture of experiences from Primary general to Secondary maths, from classroom teaching to management and advisory work, from academic research to development of materials.  One of us is in her 20s and another in his 60s, with the rest in between. [footnoteRef:2] [1:  The group started in 1998 as the CAME tutors course, then became the CAME Extension and Development group.  It has now morphed into a Creative Mathematics Course, with the agenda of continued development of teaching practices and training,  and of adapting them to current national initiatives. ]  [2:  The experiment was carried out on the 4th and 5th November2010 at a school in North London, by Mundher Adhami, Pam Fletcher, Jane Gabb,  Jemma ----, Lynda Maple, Gill Potter, and Sarah Seleznyof. Here we use proxy names for pupils.] 


We decided to combine a number of ideas we have explored in the course:
1. That each child has a starting level of thinking and achievement in a topic, before any teaching or support.  Each also has a maximum level of thinking and achievement after some prodding and help from the teacher or more able peers.  The difference between the initial (mastery, starting) level and the maximum level is what is called the potential learning zone[footnoteRef:3]. In any one group of children both the mastery and the potential learning levels vary widely.  The teacher needs to be aware of these issues if they try whole class teaching. [3:  The Russian psychologist Vygotsky called this difference between the mastery level of the learner and her/his level following a short adult intervention Zone of Proximal Development (ZPD), indicating the currently available potential in developing more general thinking powers.  The term ‘Development’ is more accurate description than ‘Learning,’ which normally applies to specific skills and knowledge.  But the fact that each episode of teaching and learning is happens in a given context or topic  allows us to use ‘Potential Learning’, with the recognition that such learning contributes much to the development of thinking powers in general, especially if the intervention by the teacher is not of correcting answers, but rather with responsive questioning. Piagetian levels of thinking seem nearer to the potential levels, since they assume several minutes of interaction and probing between the researcher and the individual learner.  ] 

2. That there are open-ended maths tasks that allow all children to engage at low levels of achievements in national curriculum terms, but also allows them to achieve at much higher levels.  These tasks always need to be adapted to different classes and the types of questioning and support clarified, since the tasks  do not consist of right and wrong answers.
3. That the mastery and potential learning levels in one maths task may differ from the summative levels decided by the teacher.  Therefore we need to have two tasks in different topics, and allow children to work individually and in pairs, with the teacher interacting only when needed. The whole learning episode should not take much more than about half-hour. What we then agree upon as the initial and potential levels will be compared with school sublevels levels.  

Having half a Y4 class We chose two GAIM activities[footnoteRef:4] with assessment guidelines matching current sublevels from 2b to 4a and beyond.  [4:  GAIM materials, including assessment guidance and exemplars for all the 80 activities, are now available free on the web.  The website http://www.cognitiveacceleration.co.uk/resources/gaim.html has them in PDF format which requires navigating and finding the content sheets. ] 

Number Chains. 
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	 Triangles 	
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We worked with half of Y4 class randomly chosen  for half an hour in the morning with the Number Chains activity, and another half an hour in the afternoon with the Triangles activity.  Each time one of us presented the problem for 3-4 minutes with an example, then the group was asked to produce some solutions on their individual sheets. Pairs were allowed to interact to clarify the task. 

Some pupils got stuck after 3-4 minutes and a teacher would then prod and clarify the task marking the page with the question or example, which helped to mark the initial achievements. Later on some more help was given to see how much the child understands.  Help and challenge was offered to all, letting the more able pupils to verbalise their observations then make notes of them without worrying about spelling.

Because each of the teachers was interacting only with 2 or 3 pupils, the teachers’  discussion which immediately followed each activity was based on fresh observations of children’s thinking linked to what they produced on their individual sheets, with verbal utterances taken into account in agreeing the initial and final levels for each pupil. These assessments were based on the GAIM guidance and also on extrapolations.  Examples of extrapolations was awarding mid level 4 in the Number Chains activity when the child has made a generalisation, even a mistaken one,  such as ‘the even numbers have shorter chains’ then chosen an even number to test it. A similar level in the triangle activity was awarded when the pupils tried systematically to find all the triangles of the same type introduced or shown by the teacher, such as the ‘family of small right-angle triangles’, or the triangles that use  the horizontal top line of three dots.    
Here are the initial and final levels for the 12 pupils in the Number Chains activity. Names in the order of the classroom register.
Number Chains
	Names
	1
	2c
	2b
	2a
	3c
	3b
	3a
	4c
	4b
	4a

	Rania	     G
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sandria	  G
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Daphne	 G
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Amdrea	 G	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Abdulla 	B
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Kerry  	 B
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sarry  	B
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Farina	 G
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Danta	G	   
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Shama	G
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ardel	B
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Daren	B
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Three pupils are working below level 2. They have a shaky grasp of what an odd or even number is, and cannot half a number .  They also have very narrow learning zone in the Number context and no overlap of levels with the others.  This was a comment from the school on the class, i.e. that they have extremes of abilty and no middle ground. Some pupils have a very wide learning zone, i.e. their learning potential is very significant. 
Triangles
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The range of achievements is narrower in this Shape and Space activity than in the Number activity, and there is a clear overlap in the group.  Three of the five pupils who have the narrowest learning potential are relatively high achievers. 


 
Comparison between achievements in the Number Chains and the Triangle activities.  A mid point between the lowest and highest achievements of the pupil is indicated and to be compared with school levels.
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Discussion: (This section should be expanded)
· How useful are the initial and potential levels in two activities?  How do they relate to a more general thinking level?  Comparison with GAIM levels based on a ‘balanced mix of activities’?
· How do we relate these results to APP and Assessment for Learning practise?
· What are the implications of having little overlap of levels between pupils in the class, as is the case here in Number Chains?  Value of one-to-one tuition.  How to cope with mid-primary and SEN secondary pupils having little sense of Number?
· Intervention issues:  what prodding and what help?  How to train teachers and ATs in intervention as opposed to merely correcting mistakes and giving answers ?
· Other? 
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