Development and cross-validation of SNAP
The perceived need 

The potential sources of confusion when seeking to identify a child’s specific learning difficulty are discussed in Section 1 of the SNAP User’s Kit, as is the potential complexity of the interacting factors from which any individual child’s SpLD profile may emerge. 

All those working with learning difficulties are aware of this complexity. We are aware, too, that even the best of our responses sometimes seem too simplistic: there is a nagging and lingering sense of important issues that remain perhaps unaddressed.

In seeking to gain an overview of such a complex situation, traditional psychometrics offer only part of the answer. By definition, an effective psychometric test has to be precisely focused – its validity and reliability depend upon its precision. But precision of focus is part of our problem, as well as part of our solution. In illuminating a necessarily narrow part of a problem by means of a standardised test, adjacent areas recede into relative shadow. For an SpLD child, it is this shadow that we need probe and clarify.

To derive and apply standardised tests to answer all the questions which pose themselves does not seem feasible. Nor need it be – there are other diagnostic models that are widely used. Medical diagnosticians and clinical psychologists, for example, may draw upon some quantitative information – but it will be used in conjunction with clinical judgements that are informed by comprehensive and consensually agreed diagnostic checklists.

This was the intention informing the development of SNAP: to access and organise all that is already known about a child, in a way that allows comparison with consensually agreed checklists, supported only where necessary by quantitative data. 

The only way in which the validity of such a primarily subjective approach may be explored and confirmed is through as wide ranging a cross-validation process as is possible. Bearing in mind the continuing status of the instrument as a research version, evidence to date in support of its validity is strong. The evidence suggests that subjective judgements, when organised and analysed, are sufficiently valid and reliable as a means of gaining insight into the nature of a child’s learning difficulties – and have probably been significantly under-utilised and undervalued as sources of evidence.

It is important to note the current status of the package as a research version [Version 1]. While it is felt that it is sufficiently well developed to be of significant value to schools and practitioners, there is scope for continuing cross-validation and development of the data for the diagnostic probes, and this work is continuing. Perhaps more important, there is scope for continuous contribution of ideas about every aspect of the instrument from its users, so that its ongoing development reflects the widest possible knowledge base. 

The User’s Kit urges practitioners to use the website Users’ Forum and ‘Contact the authors’ facility to comment upon the structure of the instrument, its presentation, its scope, and how best it might be developed. All such contributions will be acknowledged in revised versions of SNAP.

In this way, feedback from SNAP users can contribute to and help refine the instrument so that future revisions can reflect the cumulative experience of a range of users. Given the continuously developing nature of our understanding of SpLDs, the research status of SNAP should be seen as similarly continuous.

The development process
The principle underlying the package is simple: questions are asked of those who know the child, and are supplemented if necessary by information from the diagnostic probes. These questions derive directly from the checklists of presenting characteristics for each SpLD and condition, so that the information gained about each child maps directly onto a matrix of SpLDs and conditions. This allows an indication of the extent to which each difficulty appears to be present for each child.

The principle of the underlying matrix is exemplified below. Every presenting feature on the diagnostic checklists is represented as a question in the left-hand column, and the fifteen SpLDs and conditions are shown along the top of the matrix. 

	Questions derived from checklist features
	Extent to which performance is below average 
	Working memory difficulties
	Information processing difficulties
	Non-verbal learning difficulties
	Literacy difficulties/ dyslexias

	Oral reading: can s/he read aloud accurately and well for his/her age?
	4
	0
	0
	0
	2

	Forgetting and confusing: how easily does s/he forget or confuse what people say?
	2
	1
	0
	0
	0

	Distracting background noises: does s/he have difficulty in listening when there are other noises or distraction, or background noise?
	3
	0
	2
	0
	0

	Coping with visual information on the page (i): does s/he find it hard to read maps?
	0
	0
	0
	2
	0


Column 2 shows the extent to which, for the pupil concerned, performance on a particular skill is below average for his/her age, on a scale of 0 to 4 (0 = no problem, 4 = significant problem).

In the columns for each difficulty, a number (0, 1 or 2) indicates the relative importance of each presenting feature in identifying that particular difficulty (the ‘prominence rating’ for that indicator for that difficulty). Some sample prominence ratings are shown: 0 = not closely associated, or shown on the checklist; 1 = sometimes a feature (plain text in the lists of presenting characteristics); 2 = a significant feature (italicised in the lists of presenting characteristics).

By combining these two numbers, a product weighting is derived for each entry, allowing a relative weighting for each specific difficulty to be derived. This provides the basis for the diagnostic feedback.

The overall development process, then, comprised seven main stages:

1.  Defining the terms and concepts

2.  Identifying the SpLDs and conditions to be included

3.  Achieving consensus on the checklists of presenting characteristics for each SpLD and condition

4.  Developing the questions and the underlying matrix

5.  Trialling and refining the questions and matrix

6.  Developing the diagnostic probes

7.  The cross-validation process

1. Defining the terms and concepts
By ‘specific learning difficulties’, we mean a weakness in a pupil’s performance in a specific skill area in relation to that pupil’s general level of performance. It is a relative weakness that, if unaddressed and uncorrected, is likely to cause that pupil not to be able to reach his or her educational potential. The idea of discrepancy is central. A dictionary tells us that something that is specific is ‘precise’ and ‘distinct’ – that is, something which stands out in contrast to its background. Implicit in the very phrase, then, is a contrast with more global, or general, learning difficulties.

In a model of multiple intelligences, a specific difficulty would be a low level of functioning in one (or more) intelligence, in contrast to a generally higher level of function across the other intelligences. A global difficulty would imply a low level of functioning across the range of intelligences.

2. Identifying the SpLDs and conditions to be included

To chart the strands that might comprise an individual’s SpLD profile, a decision had to be reached about which SpLDs should be included. Separability was a key concept in arriving at this decision. For example, phonological difficulties and literacy difficulties are very frequently accompanied by working memory difficulties and information processing difficulties – together, they comprise key features of developmental phonological dyslexia, so arguably they might be combined as a single SpLD, rather than four separate SpLDs. But because each of these four strands may sometimes be encountered in isolation, or in different combinations, each of them has to be regarded as a separable element. 

The fifteen SpLDs and conditions finally chosen do not in any way form a comprehensive listing. They emerged from:

· the assessment and SpLD literature;

· the assessment experience of the authors;

· scrutiny of assessment reports from educational psychologists across the English-speaking world

· peer scrutiny and comment; 

· scrutiny from other relevant professionals – academic psychologists, a paediatrician and a paediatric neuro-psychologist.

There is a presumption of potential independence for each of these SpLDs and conditions: each, it is suggested, could appear in isolation – but is far more likely to appear in combination with at least one other. 

The list could have been far longer, including other difficulties (for example, Tourette’s Syndrome, or Oppositional Defiant Disorder), or subdividing some of the SpLDs. For example, dysgraphia could be subdivided into dyspraxic dysgraphia, phonological dysgraphia, and visuo-spatial dysgraphia. Information processing might very usefully be separated into difficulties with auditory processing, and difficulties with speed of processing abstract visual information. Indeed, early versions of SNAP included up to thirty-one SpLDs and conditions; the final fifteen emerged from consideration of the above sources, and the level of detail that would be valuable and practicable for the school-based practitioner.

Scrutiny from peers and other professionals was particularly helpful, and their contributions were usually reflected in progressive changes to the list of SpLDs. In taking their comments into account, a balance had to be found between ‘hard science’, and the lure of approaches that are still generally regarded as ‘alternative’, for which a rigorous evidential base has not yet emerged (and may not!) but which none the less inform the practice of many of those involved in assessing and responding to SpLDs.

Despite our best attempts, the fifteen SpLDs and conditions overlap in many places, and it did not seem helpful or feasible to try to organise them hierarchically, or along a continuum from ‘cause’ to ‘effect’, though it is evident that there are such relationships between them. For example, a ‘Literacy difficulty/ dyslexia’ may be the result of a ‘Visual processing difficulty’, but is less likely to be the cause of it. Even this, though, may not always be the case: poor visual tracking may make reading hard; but it may result, too, from a lack of the kind of regular left/right eye movement that is arguably unique to skilled reading of Western alphabets.

Similarly, it is entirely possible that a ‘Working memory difficulty’ may be caused by ‘Information processing difficulties’; and that both of these might stem from an ‘Essential fatty acid deficiency’.

It is helpful to categorise the fifteen SpLDs and conditions as being skill deficits, descriptions, or causal factors:

	· a skill deficit: an observed or imputed deficit in a skill that is assumed to be necessary for some aspect of effective learning – i.e. because there is something a child cannot do well, that child’s learning is impeded;
	
	Working memory difficulties

Information processing difficulties

Non-verbal learning difficulties

Social awareness & communication difficulties

Visual processing difficulties

Phonological difficulties

Developmental coordination disorder/dyspraxias

Specific speech, language & communication difficulties

	
	
	

	· a description: a description of a set of learning behaviours or outcomes that are assumed to militate against effective learning – i.e. consistently observed features of a child’s work or classroom behaviours that appear ineffective or counterproductive;
	
	Literacy difficulties/dyslexias

Dyscalculia

Dysgraphia

Hyperlexia

Attention deficit disorder (ADD)

Hyperactivity

	
	
	

	· a causal factor: some posited physiological or neurological deficit that leads to skill deficits.
	
	Essential fatty acid deficiency

	
	
	


Arguably, a ‘causal factor’ would lead to a ‘skill deficit’, which would lead in turn to a ‘description’. But any such hierarchy appears tentative, uncertain, and self-evidently incomplete. 

Instead, the guiding principle was pragmatic in nature: to identify units of contributing difficulty that might be identified within school, and responded to in a potentially effective manner. Because it is believed that any one of these difficulties or conditions may be encountered in isolation from the others, then for the purposes of SNAP they are regarded as potentially separable elements of a child’s SpLD profile. 

3. Achieving consensus on the presenting characteristics for each SpLD and condition

Having identified the underlying ‘units of contributing difficulty’ – the SpLDs and conditions – diagnostic checklists for each had to be agreed upon. The validity of the whole process rests upon the validity of these checklists.

Initial checklists emerged from a literature search, and the authors’ own experience in SpLD assessment. 

These initial versions were then subjected to scrutiny and comment by further psychologists and practitioners experienced in SpLD assessment. These practitioners were drawn largely from volunteers contacted through the Professional Association of Teachers of Students with Specific Learning Difficulties (Patoss), and each was asked to consider our identified SpLDs and conditions and our draft checklists for each, to indicate and prioritise the presenting features and observable criteria they felt to be most important for that difficulty – that is, those most likely to be present, and influential in identifying that SpLD. 

This led to some amendment and reorganisation, and to the initial working versions that underpinned the first version of the underlying matrix. 

As discussed above, this first version contained thirty-one SpLDs, subsequently reduced to fifteen. In the process of reduction, some SpLDs were merged into others, and these changes were reflected in changes to the underlying checklists. This process of continuing change continued throughout the trialling and refinement of the questions and matrix. The ‘research version’ status of the instrument indicates that the process of amendment is not necessarily complete – the current checklists, however, remain in the form that emerged from the practitioner scrutiny, followed by rigorous scrutiny and comment from the consultants to the project (see User’s Kit).

4. Developing the questions and the underlying matrix

The presenting features for each SpLD and condition having been agreed upon, each was then phrased as a question, and entered onto the matrix. 

The questions were organised into coherent domains to allow the user to focus upon particular aspects of the learner at one time – for example, Spelling, Number work and maths skills, Listening and talking, and Comprehension of spoken language, Social and interpersonal, etc.

5. Trialling and refining the questions and matrix

The draft questions and matrix were then refined through a sequence of trials, some with pupils with known and documented learning difficulties, and some with pupils being assessed for the first time. 

Feedback from this trialling allowed a process of continuing refinement and development in terms of validity, phrasing, user-friendliness, the optimum number of response options, and refining the weightings and formulae underpinning the equations in the underlying matrix.

