[image: image14.png]0%

&

(2 ?4
N N
$0
&
&
&
&
‘é\ W INCORRECT

= CORRECT






[image: image15.png]A Devices for Dignity Product




A Computer Based Accessible Receptive Language Assessment

Resource Guide  
Version 1.  16th February 2015

CARLA is a Devices for Dignity Product, created by Andrea Kirton and Simon Judge from the Barnsley Hospital Assistive Technology Team.

http://www.techcess.co.uk/carla/
Summary
CARLA is a formative assessment designed to assess the receptive language skills of children where there is a concern about language development and/or where there is consideration of Augmentative Communication (AAC) use.  
CARLA is computer based with all target materials being on screen and as such can be accessed using a touchscreen. CARLA also allows access by children with physical disabilities using their own alternative computer access methods such as switches, eye gaze or head controls.  CARLA is automatically scored and provides summary statistics and output of the results in a form which can be easily interpreted – this reduces the likelihood of interpretation bias during administration. 
CARLA uses photos of real objects, people or situations for the majority of the stimulus.  CARLA also includes the ability to test understanding of highly familiar and person specific items which may show a degree of comprehension which is not revealed in assessments which start with generic high frequency vocabulary.
CARLA is not a standardised  diagnostic assessment of receptive language and does not aim to label or rate children according to their receptive language skills nor compare them to a ‘normal population’. CARLA is designed as a formative assessment to create a descriptive profile of a child’s skills and gaps and allow identification of areas where additional targeted work may be useful. 

CARLA is specifically designed to consider areas of receptive language relevant to the use of AAC.  CARLA can thus contribute to assessments, or pre-assessment understanding of areas of receptive language development relevant to AAC use. CARLA can thus be used with other screening tools, resources and assessments to help identify and profile children who may benefit from AAC.
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Introduction

The Computer based Accessible Receptive Language Assessment (CARLA) is an assessment for use with children with difficulties understanding language.  It has been designed to cover a range of semantic and linguistic concepts from the very early stages of high frequency, concrete vocabulary development to more complex syntactic and sentence level language structures. 

This resource guide will refer to the use of the assessment with children however it may also be a useful tool for those supporting adults with learning disabilities or adults with acquired language comprehension difficulties such as those following a stroke or head injury.
It is not intended that this assessment would undermine or replace current assessment methods but that it would provide a different type of tool for speech and language therapists or teachers to use when it is felt that alternative or additional measures are needed. 

This assessment is designed to be implemented by professionals who are qualified and experienced in assessing children’s language and in interpreting results.

This is a screen, not paper based assessment. This was a conscious design choice, for a number of reasons.
Access: Children who cannot reliably point can use the most appropriate control method to allow them to access CARLA.  
For the group of children who cannot accurately point because of a physical disability current assessments are either unreliable or depend on partner assistance (e.g. partner assisted scanning) or interpretation (e.g. gaze interpretation or facilitated access).   
Integrating this assessment into the MindExpress software – which is designed specifically to cope with the full range of computer access methods a child may be able to use - ensures that access need not be an barrier to receptive language assessment. 
Ease of use: the use of computer based assessments is an emerging field and has presented huge advantages in the ease of administering the assessment, in analysing and presenting the results,  minimizing the equipment required and allowing electronic analysis and storage of the results.
Customisation: The assessment uses materials that have been carefully designed using photos to be visually appealing, realistic and from within the child’s own experiences.  
The photos, voice output and background colour scheme can all be adapted, to ensure that they are as meaningful and engaging as possible to the child. 
The assessment can be used on different sized screens which may make it more accessible for children with visual or attention difficulties. The level of customisation required and any effect this may have on a result is  down to the discretion of the professional implementing the assessment.

Background
This assessment stems from the main author’s experience of working as a speech and language therapist with children with complex physical and learning difficulties.  There is a constant struggle to find means to objectively assess and describe these children’s level of comprehension.  This information is often key to understanding a child’s developmental level and can influence their educational placement, the teaching techniques used with them, the recommendations and strategies teaching staff and parents may be advised to follow and the level of work or support provided for them.  It is therefore crucial that this information is available and is as accurate and objective as can be.  
A further key use of this information is when working with those children using AAC (Augmentative and Alternative Communication).  In order to introduce and develop techniques such as signing, symbols and voice output communication aids at an appropriate level, the practitioner needs to know what language the child understands.  An AAC system introduced at too low a level will quickly become frustrating as it will not meet the child’s communication needs whilst introducing a system using language at too high a level is likely to result in abandonment of the system. 
Speech and language therapists use a variety of published assessments in order to determine a child’s level of receptive language.  Therapists usually adapt these assessments for children with additional needs. However, adaptations to these tests often change the nature of the assessment and will invalidate any standardisation of the assessment.
Current assessments usually rely on the child being able to hand point to pictures, having adequate visual skills to see small pictures, having the attention skills to focus on a table based paper task and having the desire to cooperate with the assessor. 
For those children unable to complete these assessments, much assessment is done through informal observation of the child’s participation in class and through discussion with those who know the child well. There is however a high level of subjectivity or interpretation in both of these methods. 

As part of the development of this assessment a survey was carried out collating speech and language therapists’ views on current receptive language assessments.  The key findings of this survey are summarized here and (more detail in Appendix 1).
· A range of 13 language assessments are currently used by the respondents, none of which are adaptable or accessible to children with physical disability.

· Respondents often assess children who are unable to access formal comprehension assessments or whom they feel the results are not an accurate representation due to the child’s physical difficulties, attention difficulties, visual difficulties or demand avoidance.

· Speech and language therapists would be keen to use a computer based assessment and would value an automated recording system.

· Photographs were the preferred stimuli identified.

· Respondents felt the assessment should last approximately 30 minutes
· Respondents highly rated the following areas of receptive language as needing to be included: Single word vocabulary; Two and Three word level sentences; Prepositions; Pronouns; Negatives; Plurals; Past and Future Tenses; Cognitive concepts.
Several specific design features were implemented as a result of data from this survey: 
· The assessment has strategies or options to facilitate access by children with physical difficulties, attention difficulties, visual difficulties or demand avoidance.
· Photographs are used, as opposed to symbols or line drawings.
· Data is recorded automatically and descriptive statistics automatically created.
· The assessment has been designed with five short subcategories to aim at an average completion time of 10 minutes per subcategory when using touchscreen. This time will vary according to the access method used. 
· The results for each subcategory can be saved separately so the assessment does not need to be completed in one session. 

· The areas of receptive language identified as important in the audit are included in the test.
Philosophy of the Test

The assessment is not restricted to a strict age limit and can be used with children of any age, or adults with learning disabilities, about whom the assessor feels it would be beneficial to have further information about their levels of receptive language.  It has been designed with children in mind so some of the material may not seem age appropriate for adults but this is left for the discretion of the assessor to consider or edit. 
Although the vocabulary and concepts being assessed may start to emerge from around the age of 1 year in normal development, it is unlikely that there would be concerns about these skills or a need to assess these skills before the age of 2 years 6 months.  The attention levels required to carry out the assessment are also not likely to be developed before the age or 2 years 6 months and it is therefore recommended that this is the earliest age of using this assessment.  Through comparison with other assessments and literature 
regarding levels of receptive language, it is estimated that the ceiling for the assessment for normally developing children is 6 years of age. 

This assessment has not been standardised and is not designed to enable the assessor to give age equivalent levels or to compare scores to norms.  The assessment provides a pragmatic profiled description of the child’s receptive language skills.  
The assessment does not require special training and can be administered by teachers,  speech and language therapists or other professionals trained to assess language skills of children.  The data collection, as described in this resource guide, is objective and unlikely to be subject to assessor bias or interpretation. 
The assessment can be done in one sitting or broken into several sittings however it is recommended that these are carried out close together to get an accurate profile of the child at a specific time.

In some cases, the assessor may not feel confident that a child is ready to carry out the assessment with the generic photos so may choose to insert photos, for example, of the child’s own toys. The assessment includes a blank Personalised Vocabulary template in which the assessor can achieve this by adding images of highly familiar, person-specific or concept specific items
Alternatively, there may be an area of vocabulary which is particularly important to this child, either from the child’s own interest, such as dinosaurs, or out of necessity, such as health terminology.

This subcategory could be used to assess understanding of vocabulary in these areas. It is not expected that the Personalised Vocabulary section would be required for all assessments, however it may also provide a good practice exercise for a child carrying out the assessment and learning the operation and nature of the assessment.

Details of Subcategories
1. Pre-Assessment Access Test
This subcategory is to ensure that the child is able to consistently use their access (control) methods – to minimise the chance that errors made in the main test due to difficulties with access.  
If a child has no physical difficulties, this subcategory may not be deemed essential however it can also be used as a motivating “warm up” activity and to ensure the child understands the idea of selecting specific buttons.

This assessment is essential for children who use:

· alternative access such as switch scanning, eye gaze, head mouse, etc;
· accessibility settings such as: screen selection delay and for children who have physical difficulties but still manage to use their hands on the standard touch screen;
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adapted access such as key guards or other physical modifications such as adapted stylus, mouth sticks etc.

The assessment requires the child to select a star Image which then plays music.  The star then moves to a different position on the screen to enable the assessor to check that the child is able to access all areas.  
The child needs to achieve 6/6 correct to continue to ensure their access method will be accurate enough for the main assessment.
[image: image1.png]Can you find the
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Figure 1: Pre-assessment access check screen
2. Single Word Vocabulary Subcategory

This subcategory covers single word vocabulary across a range of semantic topics and word types. 

· Nouns are assessed first, starting with high frequency everyday objects.  Semantic categories are then explored looking at pets, farm animals, zoo animals, transport, furniture, food, clothes, weather, toys, imaginative objects.

· Adjectives are then covered including both physical and emotional descriptors, for example dirty/clean, big/little and happy/sad. 

· Verbs are assessed as single words as the verb is the only information carrying word
 
in that phrase. They are presented in the sentence “who is ……” with all verbs in the present participle ----ing form. 
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Figure 2: Vocabulary subcategory (verbs) screen - demonstrating question “which one is sleeping?”
3. Cognitive Concepts Subcategory
This subcategory looks at the cognitive concepts of colours, 2D and 3D shapes.
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Figure 3: Cognitive concepts subcategory (colours) screen demonstrating question “Find red”
4. Linguistic Concepts Subcategory
This subcategory explores several different linguistic concepts:

· prepositions 
· pronouns
· plurals
· negatives
· tenses
Each word type is presented in a range of sentence structures to replicate the natural way these words may be heard by the child.  For example, the questions on negatives include: “who has no hat”, “ who has nothing to play with?”, “who has none?” “who’s sweets have all gone?” Similarly the prepositions cover a range of presentations.  For example both “at the top of “ and “on” are both included.

This subcategory looks at the understanding of verbs of different tenses in sentences and sentences with an increasing number of information carrying words. 

Verbs and tenses are often a difficult area of language development for children.  This assessment shows three pictures in a random order.  One depicts the past tense, another the present tense and the third the future tense.  The child is asked to select the correct one for the sentence spoken.  These include irregular verbs such as “eaten” and “built” and are all high frequency verbs which should occur in the daily life of most young children.
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Figure 4:  Linguistic concepts subcategory (tenses), screen demonstrating question “who has built a tower?”
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Figure 5: Linguistic concepts subcategory (tenses), screen demonstrating question “who will bake?”
5. Sentence Comprehension Subcategory
Children often struggle to understand longer sentences such as those with more than one information carrying word.  Understanding the child’s level of sentence understanding allows appropriate language levels to be used with the child in their everyday life.  For example, if the child can only understand sentences with one or two information carrying words then the instruction “get the book and pencil and come and sit on the carpet” will not be understood. 
This subcategory starts with sentences where the child has to identify and understand two key words in order to make the correct choice and then moves on to using three information carrying words.  The example in figure 6 shows a three word level question.  The child must understand “book” and “bed” to make the correct choice.
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Figure 6: Two word level sentences subcategory screen demonstrating “the book on the bed”
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 Personalised Vocabulary Subcategory 
Children often learn to understand names (sometimes made up names) of items particular to them and their environment before learning standard vocabulary.  For example, they may look or point at their own dog when asked “where’s (name of dog)?” but wouldn’t point when asked “where’s the dog?”.  
These skills are often described by parents and carers and maybe assessed through using photo cards or objects but the interpretation of this is often subjective.  This important stage in the development of receptive language is captured within this assessment. 
The personalised assessment has four introductory grids which can be personalised with photographs of familiar or favourite items to the child.  These may be anything that those close to the child feel he/she would understand the names of, for example, people, pets, favourite toys, TV characters etc. 
This assessment is a separate mind express document to the main CARLA assessment document.  You may wish to save this document for each child that you personalise it to.
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Figure 7: Personalised assessment main screen

Interpreting the Results

As with all assessments, the assessment results need careful and sensitive analysis.  It is intended that by reducing the human element of administering and scoring this assessment, the results of this assessment should be more objective and less open to interpretation.
Although the stimuli are presented and the results are collected objectively, the assessment situation still requires subjective interpretation.  For example, the assessor should be aware of the child’s overall wellbeing and any distractions or other factors which may have affected performance and these should be recorded with the results.

It must be emphasized that these results should only form part of a holistic receptive language assessment and should not be used out of context.  These results give a snapshot picture of the child’s performance on a specific day.  It is advised that they are used alongside regular observations and informal and formal assessments.
The results provide a total raw score for the different subcategories but further analysis can then be done by the assessor by looking at the list of target answers.  This may be needed to analyse, for example, whether difficulties within the vocabulary section are evenly spread across all semantic categories or whether some categories are more problematic than others.  This results provide an overview of these skills and a more detailed analysis if required.
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The analysis spread sheet provides a number of ways of viewing the data:
1. Access check confirmation – this displays an indication as to if the access check was passed.

2. Summary view – this gives the total scores for each subcategory. Scores are displayed as raw values in a 100% stacked column chart.  This should be interpreted cautiously, and the raw numbers noted – as different subcategories have different numbers of questions.

The summary will also only display results for the subcategories attempted.  The graph does not indicate the number of question repetitions required.

3.  Summary scores – this presents the subcategory scores in a tabular form.
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Figure 9: Example of the summary scores analysis table.
4. Error analysis – this provides the list of questions and corresponding answers that were answered incorrectly.  This allows the assessor identify potential areas of weakness. 
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Figure 10: Example of an error analysis table
5. The overall score should be treated carefully – as, again, different subcategories have different numbers of questions and questions can be repeated as many times as desired within the test.  However this tab does provide an overall breakdown of the score as a 100% stacked bar chart.
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Figure 11: Example of a overall score

7. Lastly, it is also possible to look at the raw data captured by the CARLA assessment.
Example Case Studies

Jonny
Jonny has always been thought to have a good single word receptive vocabulary and scores well in all categories except  food and verbs.  Further assessment of these areas reveals that Jonny has always had a non oral diet so has not had much exposure to food vocabulary.  Further work on verbs showed that Jonny was able to identify verbs when acted out but had struggled with the two dimensional pictures of verbs.  This assessment has supported the general impression of Jonny’s comprehension whilst  identifying specific areas which need further targeted assessment and intervention.  
Elliot
Elliot is a five year old boy who is very shy and rarely speaks other than at home with his Mum.  There are concerns from professionals that his reluctance to speak is due to underlying language difficulties and they would like to rule this out.  Elliot withdraws from activities where he feels under pressure and from noisy or large group activities.  His Mum reports that he likes TV, computer games, books, trains and colouring at home.

Elliot had not been assessed using a formal assessment as it was felt that the pressure of having to respond to an adult, even if it didn’t require verbal responses, would be detrimental to him.  He had been observed in class and was seen to respond to one information carrying word level requests from others such as “pass the cup” and to independently complete some activities requiring conceptual understanding such as sorting by colours.  These activities had required simple understanding of receptive language but it was unclear whether there were difficulties at a higher level.

Elliot was shown the assessment on a tablet computer and quickly indicated that he was keen to have a go.  He was told that it was not a race and not to worry if he didn’t know and that his speech therapist would be close by if he needed her.  He was shown some demonstration screens with photos of his favourite items and clearly enjoyed being able to select the correct one.  His speech therapist had selected trains as his icon and once the practice items were complete his first train appeared on the home screen.  Elliot took the tablet computer and sat in the reading corner by himself.  He then completed the cognitive concepts subcategory, scoring 100%, his second train appeared on his home screen and he returned to show the speech therapist.  She then started the vocabulary subcategory for him.  Again he went off and completed this and returned to show that his third train had appeared.  The speech therapist started the linguistic concepts subcategory and Elliot went off to start it.  Partway through he stopped and went  to play outside.  The therapist paused the assessment and saved the results so far. 
After Elliot had played out and had a break, the speech therapist offered him the tablet again with the assessment in the same place as where it had finished.  She told him there were two more trains to get and then she had a train sticker for him.  Elliot took the tablet back to the reading corner and completed that section and watched his train appear.  The therapist started the last subcategory of sentence comprehension.  The therapist noticed that on the longer sentences Elliot did not seem to be listening but seemed to be selecting random pictures to finish the task.  This was very different to his presentation in the earlier subcategories when he had been very careful.  Elliot got his last train and the therapist gave him a train sticker. 

The result showed that Elliot had scored well on all the subcategories but had really struggled with the sentences containing more than one information carrying word.  The speech therapist was able to reassure the school staff and his parents that he was understanding single word vocabulary, a range of linguistic concepts and cognitive concepts and was able to recommend activities  for him to practice listening and responding to sentences with several pieces of information.  It was concluded that Elliot’s reluctance to participate was due to lack of confidence and shy personality rather than underlying receptive language difficulties.  The nursery were then able to focus on building his confidence in group activities with the knowledge that he was able to cope with the language demands of the activities.

Chloe
Chloe is a six year old girl with cerebral palsy which has resulted in severe physical disabilities. She has no speech and no controlled movement of her arms or hands.  Her Speech Therapist has not been able to use formal assessments with her as she cannot point to the pictures.  They have tried copying the pictures and separating them out so Chloe can eye point to one to select it.  Chloe’s parents were observing and felt they saw Chloe look at the right picture but the Speech Therapist wasn’t sure. 

Chloe has been assessed for a communication aid and computer access.  She had been unable to use switches but had shown that she could play cause and effect games using eye gaze and that she could make a choice between six items on the screen, for example, to choose her favourite TV programme.  Chloe had communication pages set up which allowed her to make simple choices between six items of food, activities, songs, stories etc.

It was decided to try the assessment by running it on Chloe’s eye gaze computer.  Chloe completed the preliminary access test accurately selecting each square needed.  She then completed the subcategory of personalized screens.  These had photos of her favourite toys and she selected these correctly showing that she could choose the one that was named.  Chloe went on to complete a further two subcategories in that session and two in a session the following week.  She scored high across all subcategories showing that she had no difficulties with receptive language in any of the areas tested. 

This information was then used to develop Chloe’s communication aid.  Expectations of staff working with Chloe were raised once they realized what she understood.  It was apparent that her receptive language was much higher than previously thought and this meant that with intensive symbol learning and practice of her low tech and high tech communication aid systems, she might develop the ability to use a much wider vocabulary, different linguistic concepts and to start to put words together.  The Speech Therapist was able to use the assessment results to describe the gap between Chloe’s expressive and receptive language skills and to prioritise her for targeted therapy.
Amelia 
Amelia is a very sociable 4 year old.  She had undiagnosed learning difficulties which have resulted in delayed speech and language and cognitive development.  She had been seen by a speech and language therapist when she was younger but discharged due to non attendance.  She had not been re-referred as it was felt by parents and nursery staff that she was understanding everyday instructions and keeping up with her peers.

Amelia loved to be involved and used vocalization and body language to indicate pleasure and displeasure.  She had attention difficulties which meant she has been difficult to engage in formal assessments. In nursery she was reported to join in with activities such as action songs and organized games and to understand everyday instructions.
Amelia had used a touchscreen computer for games and drawing but had fine motor difficulties and couldn’t select small targets.  The nursery Senco (Special Educational Needs Coordinator) decided to carry out the assessment.  A key guard was used to help her access the assessment.  She showed on the preliminary access test that this enabled her to accurately select the cells and she clearly enjoyed the reward of the music playing and laughed at this.  Amelia started the personalized subcategory and was able to correctly identify her Mum, Dad, brother and dog by their names.  She then went on to identify the everyday objects and concrete vocabulary items such as animals, food, clothes and transport.  She struggled however with the emotion words, adjectives and verbs.  It was clear from her behaviour that one subcategory per session was the limit for her attention skills.  The Senco had noted that she became very fidgety during the last few questions of each subcategory.  The cognitive concepts subcategory was carried out a few days later.  Amelia was able to identify the more common colours of red, blue and yellow but failed to correctly identify the rest.  She also failed to identify shapes.  She clearly enjoyed the assessment and was rewarded after each session by her favourite song.  The linguistic concepts and sentence comprehension subcategories showed that Amelia struggled with negatives, plurals, pronouns, tenses and  two or three word level sentences.  She showed some understanding of prepositions which the Senco later found out the nursery had been practising and had been teaching her the signs for. 
The assessment results raised concerns amongst the nursery staff and the Senco decided to follow it up with more detailed observation.  It was then noted that Amelia often copied other children when signing in activities or when doing action songs.  She had clearly learnt her routine as she often did the next step such as putting her cup in the sink after a drink before the instruction was given so she had not been following the instructions as thought but had learnt what came next.  Amelia also observed other children and followed their lead for example, when all the children were asked to sit on the carpet, she followed. When asked to follow an instruction that was different from the routine or from the other children she was unable to do so.  The assessment highlight that Amelia had become very adept at using strategies to support her understanding but that without any context she clearly had marked difficulties. 

The nursery Senco discussed the assessment with Amelia’s parents and they agreed that a re-referral for a full assessment by the speech and language therapist was necessary.  The query of whether the signing sessions focusing on prepositions was discussed with the speech therapist who confirmed that this is likely to have explained the better results in this area.  Signing training was provided for parents and nursery staff to help support Amelia’s language development and was used particularly when instructions were given to her.  Strategies and activities were also put in place to help develop Amelia’s attention skills. 

Additional Known Considerations

The assessment has been trialled on a range of children with and without disabilities and has been shown to professional groups for feedback. The following points were raised and will be considered for future revisions of the assessment.
Bilingual Clients

An interpreter could translate the spoken question into a different language. This does however pose various problems and therefore should be done with caution and by a professional trained in the complexities of assessing bilingual language skills. 

Cultural Differences

 The assessment represents people of different ages and ethnic groups. However, the developers were aware that further work with different cultural groups may be required to ensure this assessment is appropriate  and acceptable across cultures.

Adults

This assessment has been made with children in mind and the developers are aware that whilst the level of assessment may be useful for adults with learning difficulties, the material is not always age appropriate for older children or adults. It is intended that future revisions will address this need.

Further Subcategories
Professionals stated that further subcategories such as those for literacy, numeracy, non verbal IQ and further cognitive concepts would be useful. This is also a consideration for future revisions.

Concerns about computer security

Security of client data was taken very seriously by the developers of this assessment as it was clear from feedback that this was a concern by professionals. It was therefore decided that the assessment should be administered and transferred to storage with no patient identifiable information and that this information would be added to the results once they are saved in the usual secure data storage used by the professional. This would eliminate the risk of confidential data being lost in transit or saved on non secure devices. Whilst this issue is taken seriously, the developers also felt that this system is more secure than the current paper based systems which can easily be mislaid. The issue of computer security is ever changing and will be reviewed at each revision to ensure it meets current specifications.

Ease of Use

A further concern raised was that the assessment may require technical skills to administer. This has been at the forefront of the developers minds from the outset and it is hoped that the resulting product is user friendly. There is always a trade off between offering as many options as possible and keeping the complexity to a minimum. Feedback regarding the range and type of options available for adapting the assessment and the complexity of administering it will be gathered in order to influence future revisions.
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The authors of this assessment are speech and language therapist, Andrea Kirton and clinical scientists Simon Judge, Zoe Clarke and Marcus Friday. The assessment has been developed in conjunction with Jabbla.  
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The development of this assessment was funded by Devices for Dignity, a healthcare Technology Co-operative funded by the National Institute for Health Research. Initial funding for earlier work was also provided by the Barnsley Alliance via Barnsley Hospital.
You can find out more about Devices for Dignity on its webpage:
www.devicesfordignity.org.uk/
About the Assistive Technology Team at:

www.barnsleyhospital.nhs.uk/assistive-technology/
and about Jabbla, Techcess and CARLA at:

hwww.techcess.co.uk/carla/
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