Background Reading
IMP12
Essence, Key Ideas, Core Awarenesses & Threshold Concepts
Aristotle
From http://www.philosophyideas.com/files/papers/Aristotle%20on%20Essences.pdf
The first step in Aristotle’s long enquiry is when he tells us that ‘all men began to philosophize from wonder’, and that ‘by nature, all men long to understand’.  The first thing to be encountered, though, in the quest for understanding are puzzles (aporiai), and in Book β he catalogues fifteen puzzles which immediately confront the aspiring metaphysician.  Of these, the following five seem to be of most interest, or at least they will most concern us here: 
1. Are the causes of things universals, or particulars?
2. Are ultimate causes potentialities, or must they be actual? 
3. Is there one science of explanation, or many?
4. Are the basic principles of a thing its kinds, or its components?
5. Are there any general kinds, or are there merely particulars? 
The four things we are capable of understanding: ‘the fact, the reason why, if something is, what something is.
The way to achieve the desired understanding is to give a successful explanation).  At its  simplest, his account of explanation is caught in the observation that we can all use our senses, but the wise man  is “more capable of teaching the causes [aition]”.  A key to understanding what Aristotle is aiming at is to  grasp the word aitia.  There has been a somewhat ossified tradition of translating this as ‘cause’, but the result  has been the bewilderment of generations of students who were informed that Aristotle outlined four different  types in cause (notably in his ‘Physics’ II.3), when we more sensibly use the word ‘cause’ univocally, to mean  something like Aristotle’s ‘efficient’ cause.  This translation has, however, been insensitive to the fluctuations of  Aristotle’s discussion, and the word aitia is standardly used in Greek to mean ‘explanation’, as often as it is used  to mean ‘cause’ (as Urmson 1990 confirms)  The fact that he is using the one word for both meanings shows us  very directly that he largely thinks that to give an explanation is to give the cause.  That Aristotle is giving four  modes of explanation immediately makes his account more plausible and sympathetic to the modern student,  since we all understand that different types of explanation are often appropriate in response to different questions,  and in different contexts (e.g. the scientific, the legal, the everyday, or the metaphysical).  So Aristotle offers us  explanations in terms of the matter constituting a thing (the marble), in terms of the forces which create something  (the sculptor), in terms of the ‘form [eidos]’ which gives identity to the matter (the structure of the statue), and in  terms of the purpose (the statue’s beauty, or role in a setting).
Threshold Concepts (Meyer & Land)
‘Threshold Concepts’ may be considered to be “akin to passing through a portal” or “conceptual gateway” that opens up “previously inaccessible way[s] of thinking about something” (Meyer and Land [9]).
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	Transformative: Once understood, a threshold concept changes the way in which the student views the discipline. 
Troublesome: Threshold concepts are likely to be troublesome for the student. Perkins has suggested that knowledge can be troublesome e.g. when it is counter-intuitive, alien or seemingly incoherent. [see also Duffin, J. & Simpson, A. 1993, Natural, Conflicting and Alien, Journal of Mathematical Behaviour, 12 (4)]. 
Irreversible: Given their transformative potential, threshold concepts are also likely to be irreversible, i.e. they are difficult to unlearn.
Integrative: Threshold concepts, once learned, are likely to bring together different aspects of the subject that previously did not appear, to the student, to be related.
Bounded: A threshold concept will probably delineate a particular conceptual space, serving a specific and limited purpose.
Discursive: Meyer and Land [10] suggest that the crossing of a threshold will incorporate an enhanced and extended use of language.
Reconstitutive: "Understanding a threshold concept may entail a shift in learner subjectivity, which is implied through the transformative and discursive aspects already noted. Such reconstitution is, perhaps, more likely to be recognised initially by others, and also to take place over time (Smith)"
Liminality: Meyer and Land [12] have likened the crossing of the pedagogic threshold to a ‘rite of passage’ (drawing on the ethnographical studies of Gennep and Turner in which a transitional or liminal space has to be traversed; “in short, there is no simple passage in learning from ‘easy’ to ‘difficult’; mastery of a threshold concept often involves messy journeys back, forth and across conceptual terrain. (Cousin [6])”.


Examples of the threshold concept must be transformative and involve a traverse through a liminal space. They are likely to be characterised by many of, but not necessarily all of, the other features listed above.
Key Ideas
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Same & Different
What is the same and what is different about various keys illustrated?
How might this inform the metaphor of ‘key ideas’?
Core Awarenesses
Gattegno used the term awareness very broadly, to refer to ‘that which enables action’. Thus your body is aware of temperature changes and stress changes and is able to initiate action to alter breathing, heart rate, perspiration etc. without any conscious intervention on your part. Learning mathematics entails a spectrum from the entirely unconscious adoption of practices (ways of being) in a classroom, to more conscious and intentional integration of functionings (procedures, ways of thinking, …). Gattegno liked to talk about integration through subordination making the ‘learning’ more implicit than explicit, as in explicit learning objectives.
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