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1. Introduction

The purpose of this report is to explore the development of contingency awareness in children with PMLD. 

The aim is to improve my knowledge of the early development of children in order to develop my skills as a teacher of children with additional learning needs. 




































2. Definitions 

Profound and Multiple Learning Difficulties 

When talking about children with Profound and Multiple Learning Difficulties (PMLD) there is no recognised definition that everyone measures against. This term was first used by Evans and Ware (1987) and is now widely used across the UK. This can cause problems when trying to analyse data and collate research and findings, as one person’s view of a child with PMLD could be very different from someone else’s. Another issue when trying to define PMLD is that people working in educational settings do not want to limit the potential of a child by giving them a particular label. They might see this as deciding what the child will be able to achieve before being given the chance and limiting them to a certain level of education (Imray, 2008). This is also supported by Routes for Learning (2006) who state in their definition that ‘the dangers of labelling learners are recognised and flexibility is required to avoid limiting expectations’. However, all this being said there are many common features that most people would agree on when attempting to define PMLD. 

Most people agree that children with PMLD will be functioning at a very low/early level of development (Routes, 2006. Imray, 2014). Imray (2008 and 2017) takes this further to suggest that this can be specifically children with a developmental age of under 18 months and academically within a P-scale range of P1 to P3. 

It is also widely agreed that children with PMLD will have more than one disability and because of this, they combine to result in very complex needs and extremely high levels of dependency on caregivers for basic care such as feeding, toileting, dressing (Routes, 2006. Imray, 2008, 2014. Lacey, 1998). 

Another aspect of PMLD that is widely agreed upon (Routes, 2006. Imray, 2014, 2017.) is the very limited understanding, if at all, of cause and effect or in other terms contingency awareness. I will be discussing this in more detail in section 3. 

Children with PMLD are almost always non-verbal and communicate in very subtle ways, for example, facial expressions and body language (Imray, 2008, 2017. Lacey, 1998). This highlights the importance of the relationships between the child and the adults working with them as the smallest change in response, and therefore progress, could be easily missed by someone who is not familiar the child. 

Another factor that is generally agreed upon is that children with PMLD will also have sensory difficulties, probably in numerous areas, which I will talk about in greater detail in section 4 of this report (Routes, 2006. Imray, 2008, 2014).

Educational research and theories into the teaching and learning of pupils with PMLD is a relatively new field, as historically children with PMLD would have been hidden away in hospitals and have only been emerging and attending educational settings since the 1970’s (Lacey et al, 1998). 

Statistics

The latest figures from Welsh Government (Stats Wales, PLASC, 2018), January 2017, shows that a total of 900 learners in Wales have PMLD (see appendix 1 for full table) and that only 525 of these pupils attend a special school with the other 475 attending mainstream settings. 

These figures are taken from data given by the Pupil Level Annual School Census (PLASC) from all maintained primary, middle, secondary, nursery and special schools in Wales every year. However, the way that this data is collected changed significantly in this year and therefore the figures cannot be compared to previous years. For this reason, I am going to look at the years previous to this one to draw my conclusions. 

Looking at the figures (Stats Wales, PLASC, 2018) from 2003/04 to 2015/16, it shows that the total number of pupils with SEN has risen from 90, 672 to 105, 143, which is a 16% increase over 12 years. The figures for pupils with PMLD has also risen from 753 in 2003/04 to 766 in 2015/16. This shows an increase of 2% over the 12 years (see appendix 2 for full table). 

As discussed above, it is difficult to put the above figures into context as definitions around what is specifically PMLD can vary dramatically. However, it would be reasonable to assume from these figures that the number of pupils in Wales with SEN and also more specifically PMLD is rising gradually year on year. 

There are many possible reasons for this, the most significant reason being the major advances in technology in recent years. Infants born prematurely or with other serious health conditions are now surviving infancy whereas before they would not. This is supported by Lacey et al. (1998:5) who state that ‘more and more very premature babies are surviving, some of whom are multiply disabled and generally medical science is preserving lives which, in the past, would have been lost at birth or in childhood’.  This could also affect data and definitions of PMLD as highlighted by Carpenter et al (2001) who argued that now more children with severe disabilities are surviving, other children who in the past would have been seen as having profound disabilities are now being compared and seen as having more moderate needs. 







Unique Challenges 

As part of a trust group discussion with my colleagues, we talked about the unique challenges of working with children who have PMLD. 

Everyone agreed that because many PMLD children have quite severe physical needs that this requires a lot of specialist equipment, for example, wheelchairs, standing frames, walkers etc, which take up a lot of space in a classroom especially if you have 4-8 children all with equipment in one room. Again, because of the medical and care needs of children with PMLD being high this requires a high number of staff which takes up more space and all need managing effectively. We also discussed the nature of relationships and feedback from the children in respect that you get very little back and only see small steps of progress, which for some people, could be frustrating. You need to have a very patience and determined character to persevere and celebrate the small amounts of progress that you do see. Lastly, we talked about the emotional attachment that you build with the children and how children with PMLD have many medical problems which can result in long stays in hospital or even death. This can be very emotional and upsetting after forming bonds with the children over long periods of time.  



















3. The Development of Contingency Awareness

Definition

Contingency awareness as defined in Routes (2006) is when ‘the learner knows that one action will cause one particular response to happen’. However, before this stage comes contingency responding, this is where ‘the learner realises that performing a particular action causes an effect but has not yet made the 1:1 association (i.e. one switch press =
one response)’ (Routes, 2006). 

Early Development 

As discussed in section 2 above, it is widely recognised that children with PMLD are functioning at a low level of development. It is therefore vital that we understand how children develop from birth and how this can be affected by multiple disabilities.  

There are many different areas of development, for example, physical, cognitive and language, sensory, emotional, social, moral and spiritual (Meggitt, 2006). For the purposes of this report, I will be examining the areas of development that include some kind of ‘contingent’ response. 

Very young infants completely rely on their caregivers for all their needs and because of this they form social behaviour skills at a very young age. In the beginning these behaviours are unintentional and reflexive, for example, crying and smiling. They then develop into learnt social behaviour. These behaviours are a basic form of communication to inform the caregiver of a need. 

According to Smith et al. (1988) because caregivers respond to infants crying and smiling, by talking back or picking up the infant, they are teaching the child social behaviours. They go on to discuss how the infants seem to enjoy getting a ‘contingent’ response, where they seem to get a reply to an action they have carried out. In 1972 Watson and Ramey conducted an experiment with 40, 8-week-old infants using a ‘contingency mobile’ to test this theory (Smith et al. 1988). Smith et al (1988) describe the experiment, a mobile was hung over an infant’s cot, and the ‘contingent’ condition was a pressure sensing pillow that would make the mobile rotate when it sensed a small amount of pressure. There were also two other comparison conditions, one that mobile rotated every few seconds on its own and another where the mobile did not rotate at all. The results showed that the infants in the ‘contingent’ condition, significantly increased the number of times that they moved their head to activate the pillow per session. According to Smith et al (1988:79) this showed that ‘as early as 8 weeks, infants can learn a simple response to produce contingent stimulation’. 

A more recent study attempted to expand on this research with 3 children with severe and multiple handicaps. The children ranged in age from 8 to 25 months and they were provided with contingent learning experiences using electromechanical equipment. According to the paper the ‘results indicated that all three children increased the frequency of the target behaviour’ (Hanson et al. 1985).

The Communication Matrix

When looking at the early development of language, the communication matrix (Rowland, 2010) was designed to assess the very earliest stage of communication, primarily for children with severe learning difficulties. The Communication Matrix focuses on 2 main aspects of communication, the reasons that children communicate and the behaviours that they use to communicate. 

The 4 main reasons to communicate, as suggested by Rowland (2010) are:
1. to refuse things that we do not want
2. to obtain things that we do want
3. to engage in social interaction
4. to provide or seek information

This is then organised into 7 levels of communicative behaviour, which takes into account the communicative intent of pre-linguistic behaviour in the early stages of development and also uses research on the use of tangible symbol systems by children with complex communication needs. 

Rowland (2010) states that these are:
1. Pre-Intentional Behaviour – involuntary or reflexive responses 
2. Intentional Behaviour – any random movement of the body 
3. Unconventional Pre-Symbolic Communication – communication is intentional but in unconventional ways
4. Conventional Pre-Symbolic Communication – conventional way of communicating 
5. Concrete Symbols – photographs 
6. Abstract Symbols – symbolic pictures
7. Language – verbal

The reasons and behaviours stated above, show the development of contingency responding and the contingency awareness. The matrix allows these early skills to be recorded and examined and provides a framework to focus next steps. 

One of the advantages of this assessment is that the matrix was designed based on research from 9 typically developing infants who were assessed 3 times between the ages of 6 and 20 months old and augmentative and alternative means derived from the AAC literature and clinical experience with nonspeaking children (Rowland, 2010:321).

One of the disadvantages of using this matrix to assess children is that it is completely reliant on adult observation and therefore, could differ dramatically depending on who is observing the child. 

A Contingent Response

Michael Tomasello (2010) argues that language learning results only from general cognitive abilities and the interaction between children and their environment (Grosse, G. 2010). He believes that ‘infants often communicate for cooperative, not just instrumentally self-serving, motives’ (Grosse, G. 2010:1711). He goes on to argue that infants are not satisfied by only getting what they want, they also want to be understood and will still try to achieve understanding even if they get the item they wanted even at such a young age. They are seeking a ‘contingent response’, a response which they see as being successful, their meaning has been understood and responded to appropriately and timely. 

Engagement

The idea of children seeking a contingent response from people and the environment around them, links to the idea of personalised learning and engagement. That is, taking the time to find out what motivates and engages a child, in order to promote contingent responses and build up to contingency awareness. 

Imray (2014) discuss a research project carried out by Barry Carpenter to study children’s engagement in a number of mainstream and special schools. This led to Carpenter, B (2010) producing the Engagement Profile and Scale (see appendix 3 for diagram) to support adults to find out what motivates and engages a child. It provides seven indicators of engagement, which are, awareness, curiosity, investigation, discovery, anticipation, persistence and initiation. Carpenter, B (2010) argues that by focusing on these 7 indicators you will put children with PMLD on a learning pathway that they will respond to and will drive them forward. 

Implications for Children with PMLD

Infants development typically develops rapidly throughout the first year of their lives. By 3 months old they can support their head, move their head to follow adult’s movements, clasp and unclasp their hands and are beginning to develop contingency awareness, for example, they will deliberately shake a rattle, knowing that it will make a noise (Meggitt, C. 2006). 

By 6 months old, infants can usually roll over, use their shoulders to pull themselves into a sitting position, lift their legs vertically and grasp their feet, reach and grab and use their whole hand in a palmar grasp. They will also turn to look at a source of noise and understand the meaning of very basic words, for example, mummy (Meggitt, C. 2006).

From 9 months old infants are starting to crawl and shuffling around to actively explore their environment. They can pull themselves into a standing position, maintain a sitting position, grasp items in a pincer grip, move arms up and down together and understand object permanence (Meggitt, C. 2006).

This normal pattern of development however, can be very different with children who have PMLD. Many of these children have some form of cerebral palsy, which, according to Hinchcliffe (2007:13) is ‘a persistent, but not unchanging disorder of movement and posture due to a non-progressive disorder of the immature brain (that is, under about 2 years of age)’. 

Cerebral palsy has a huge impact on a child’s basic motor pattern, typical infants will learn these motor patterns through trail and error quite easily as described above, children with cerebral palsy will also want to learn to do these things but will only be able to succeed in abnormal ways. Hinchcliffe (2007:14) explains that the damage to a child’s brain with cerebral palsy means that ‘his brain cannot build up a memory store of good movement experiences that allows him to develop rotation, selective movement and fine motor control’. Levitt (1995:2) goes on to explain that ‘brain damage in cerebral palsy may also be responsible for special sense defects of vision and hearing, abnormalities of speech and language and aberrations of perception’. The common features in most types of cerebral palsy are poor grasp, no grasp or grasp without release, lacking fixation, poor reach, limited head control and inability to fix head and eyes in the midline. 

The features described above can also affect other parts of children with PMLD’s lives. In particular, they can affect the interactions that they have with their caregivers, which in turn, can affect their social and emotional wellbeing. 

Infants with disabilities, as mentioned in section one when talking about the unique challenges of working with children with PMLD, are a lot less responsive than typical children. For example, they have a lower level of overall behaviour, make less eye contact, are less likely to smile, spend more time crying, vocalise less, are less likely to look happy, are more likely to look sad and take longer to respond (Martin, P 2018:9). This leads to their caregivers to have a higher level of overall behaviour, be less likely to look happy, be more likely to look sad, vocalise more and be more directive (Martin, P 2018:9). This results in a less positive relationship and fewer interactions between the child and their caregiver which leads to very few contingent responses and poor engagement. 

Learned Helplessness

Imray (2014) speculates that if Vygosky’s ‘zone of proximal development’ (1978) was adapted for children with PMLD then it might show the following 3 levels of learner activity:
1. Participatory – children will be able to complete an activity with a high level of physical support and assisted technology 
2. Supported – children will be able to complete an activity with moderate support, verbal, physical, visual, assistive technology
3. Independent -  children will be able to complete an activity on their own 

Imray (2014:74) describes the ‘zone of proximal development’ as ‘the distance between the actual developmental level as determined by independent problem solving and the level of potential development as determined through problem solving under adult guidance’. The idea of this theory of development is that the scaffolding that we use to support the child in the first 2 steps is gradually removed enabling the child to complete the activity independently. The problem with children with PMLD is that the adults working with them often either forget to gradually remove these supports or have low expectations of these children and do not give them a chance. Another reason is that sometimes the adults believe that it is ‘quicker to do it myself’ or that the child will make to much mess that they then will have to clean up (Imray, 2014). This behaviour then results in very few contingent responses being received by the child so that they eventually give up, if they never have the chance to do anything for themselves then why bother even trying. If the environment around them then changes and contingent responses are available the child will have ‘learnt helplessness’ and no longer try to take the opportunity.  

It is therefore vital to be aware of and make sure that all adults that work with a child actively try and prevent this state of learned helplessness. Imray (2014:75) suggests that this can be achieved by adopting the following 12 strategies:
1. Building healthy attachments that allow for independent development
2. Having high expectations
3. Recognising the desirability of failure
4. Providing predictable environments 
5. Rewarding impendent behaviours 
6. Communicating with learners at their level 
7. Recognising, responding to and reinforcing learner’s initiations
8. Fading prompting
9. Providing real choices 
10. Identifying what the learner is interested in and using that as a basis for working with them 
11. Taking risks
12. Giving the learner time to succeed








4. Sensory Integration Theory

Nearly all children with PMLD with have one or more types of sensory impairment which will significantly impact their ability to develop contingency awareness and affect many other aspects of their lives. 

As discussed in more detail in section 3 above, typically developing children, at around 3 months old, will start to receive feedback from their actions, contingent responses, through interesting sights, sounds or feels and can then organise their body to repeat this process.  Davis (2002) argues that for children with PMLD this would not be possible and that the development and control of these senses are then negatively affected. 

The 5 main senses are visual, auditory, tactile, olfactory and gustatory. Less well known are proprioception, the sense of where our body parts are, and vestibular, our sense of movement and balance (Smith, 2004:37).  

The first person to undertake significant research in this area was a woman called Dr Jean Ayres, 1920-1988. She was an occupational therapist and psychologist who researched the way in which the brain processes information for use. Ayres (1972:11) defines sensory integration as ‘the neurological process that organises sensations from one’s own body and from the environment and makes it possible to use the body effectively within the environment’. 

Bundy et al (2002) highlight that sensory integration is a theory of brain behaviour relationships as only assumptions can be made about behaviour and then the results of any intervention, not facts. 

Bundy et al (2002) state that sensory integration involves 3 main elements:
1. Theory – typical development of the senses 
2. Evaluation – analysing and describing the behaviours observed 
3. Intervention – designing a specific approach 

Children with PMLD can have 3 different types of sensory impairment, under reactive (hypo), over reactive (hyper) or sensory craving. 

Any of these types of sensory impairment can affect the development of contingency awareness as they all inhibit a child’s ability to interact with and make sense of their environment to achieve any kind of contingent response. 

One of the difficulties of sensory integration therapy is discerning whether a behaviour is a sensory response to their environment or if they are trying to communicate something. 

Recognising and planning interventions to support PMLD children with sensory impairments, therefore, is vital to their next steps in developing contingency awareness. 
5. Assessment and Next Steps 

Routes for Learning 

Routes for learning was specifically designed for children working at a lower level of development than typically expected. Other national curriculum assessments did not meet the needs of these children, children with PMLD, as they did not allow for a true account of progress to be shown. The steps were too broad and set too high for any significant progress to be seen. This resulted in many children with PMLD being falsely viewed as not achieving anything and making no progress. Children with PMLD make progress within their own individual circumstances and abilities and this should be recorded and celebrated like it would with any other child and the development of routes for learning facilitated this. 

Routes for learning is a set of guidance and assessment materials produced by the Welsh Government to support teachers and other professionals who are working with children who have PMLD. This includes a routemap, assessment booklet and additional guidance booklet. All the materials were produced by teachers and supported by researchers. The materials focus on early communication, social interaction and the cognitive skills that are vital for all future learning (Routes, 2006).

The routemap (see appendix 4) consists of a number of early developmental skills that are not necessarily going to be achieved in any particular order, each individual child will take their own pathway through the map. The orange boxes are key milestones in communication and early cognitive development. These steps are considered crucial to future development and are the ‘major junctions’ which are significant in all routes (Routes, 2006). The left-hand side of the routemap focuses on the social side, communication skills and the right-hand side on early cognitive development, the object side.

Schools would undertake an initial assessment, observing a child closely in different contexts to assess where they are on the map. They would then use this information and the assessment booklet guidance to support them to identify a child’s next steps in their learning and activities and strategies to get them there. However, this would not be something that you did every now and again, all adults working with a child should know where they are on the routemap and what their next steps and activities are. They should be working on this progression throughout their daily activities and taking advantage of every opportunity across the curriculum because ‘acting ‘minute by minute’ or even ‘second by second’ is fundamental to the human interaction which lies at the heart of early learning and teaching of learners with PMLD’ (Martin, 2018b:2). It is also extremely important that the adults working with a child communicate with each other and record evidence about what a child has been doing. They should record and share what has been working well and what hasn’t been working well in order to maximise the potential for learning without wasting time. 

As part of a trust group session with my colleagues, we discussed the routemap and all agreed how important it was to gather a wide range of evidence over time in a large number of different contexts as it is easy to misinterpret what you are seeing. We discussed how it is vital that you know the child really well before attempting to assess them against the routemap as you are more likely to accurately assess their actions. 

When looking at the different skills on the routemap it is important to take into account the different stages of communication (Rowland, 2010) as discussed in section 3 above. The skills work down through the different stages of communication. 

Contingency Awareness

When trying to assess whether a child has developed contingency awareness, which is a key milestone in the middle of the routemap, it is important to remember that this is the final stage in the cause and effect sequence and to first look at the stages that come before. 

The routes for learning additional guidance advises that at this stage a learner’s memory is approximately 7 seconds and that this should be taken into account when assessing a child (Routes, 2006). 

The route for learning assessment booklet provides lots of ideas for each skill for things to look for, teaching strategies, assessment activities and things to try. 

The first skill on the routemap that leads to the development contingency awareness is number 19, ‘random activities cause effect’ (Routes, 2006:6). At this stage we might see the learner independently but still randomly moving parts of their body, hands or feet, in reaction to any effects that have been created in the environment. To assess this skill, you could ‘place the learner on a reactive surface’ (Routes, 2006:8). For example, a resonance board that would feedback sound to the whole body or a space blanket which makes a crinkly noise and reflects light when moved. To facilitate learning and progression we would need to use a range of different equipment and toys that would very easily react to touch. Technology can be very useful here, for example, an ‘interactive floor mat or sound beam’ (Routes, 2006:9). Creating a responsive environment, which I will discuss more later in the report, to ensure that there are plenty opportunities for accidental effects to be made in the environment is essential. A sensory box/tent, or ‘Beactive’ box, which is a small safe environment with various hanging sensory features, would facilitate this kind of reactive environment.  

Technology can be extremely helpful in the development of contingency awareness and many other areas if used appropriately. In one of our trust group sessions, we discussed the difficulty in knowing when and how to use the different technologies available. We all felt that we were missing opportunities for our pupils by not having received appropriate training on what technologies are available to support children with PMLD and how to use them. Another problem with technology that we discussed was the cost of initial resources and the cost of maintaining them. For example, many of us expressed our disappointment in the sensory room facilitates that our schools currently have, as much of the equipment has broken and not been fixed making them unsuitable to carry out planned sensory sessions. 

The next stage in the development of contingency awareness is number 21, ‘action on reactive environment’ (Routes, 2006:8). In this stage the child would be activity trying to create an or effect. To assess this stage, you could place the child on an interesting reactive surface as discussed in the last step and then carefully ‘note the response’ (Routes, 2006:8). To facilitate learning and progression you could start by drawing the child’s attention to creating an effect using verbal and visual prompts and then slowly removing this scaffolding until the child is actively seeking to create the effect on their own. Again, this would need to be observed in different contexts over time. 

The next stage would be number 23, ‘contingency responding’ (Routes, 2006:8). Things to look for in this step according to the routes assessment booklet (2006:9) would be the child ‘vocalising, moving/changing facial expression, for example, widening the eyes, staring at an object, moving the arms, mouth opening and reaching for an object, which may be interpreted as a request for more’. To make progress in this step, using something that you know the child is motivated by, you could use an activity that the child is used to and enjoys and then pause in the middle of the activity, to see if the child then responses in some way to indicate more. 

Finally, number 26, ‘contingency awareness’ (Routes, 2006:10). As discussed in more detail in section 3 above, at this stage the child is deliberately making something happen in their environment. Again, technology can be very useful in this stage, for example, the use of switches. If you know a child really enjoys a piece of music, you could record that music onto a switch and at first model pressing the switch to gain the reward of the music and then slowly remove any verbal or visual prompts. To aid this it is important to place the switch at an appropriate distance from the child, the nearer it is the more likely they will make the association. When the child is deliberately pressing the switch to gain the reward of the music they are making the one-to-one correspondence needed for contingency awareness. It is important at this stage that you observe the child closely and ensure that they are deliberately using one press for every response and waiting rather than hitting the switch repeatedly because they know that eventually they will get what they want, the music. 

One of the most important aspects of developing a child’s next steps in developing contingency awareness is finding something that a child likes and enjoys and finds truly motivating and engaging. However, be aware of habituation, when a regularly presented stimulus fails to gain a response as a child grows used to it and no longer finds it interesting or motivating. This is another important factor to consider when gathering evidence and can be avoiding by making a small change in the stimulus to re-start the response. 

After undertaking an initial assessment, to move a learner on in their development it would be advisable to focus on two aspects of the routemap, one from the social side and one from the object side. 

Creating a Responsive Environment

An important aspect for maximising the potential for learners with PMLD to achieve and progress is to create a responsive environment. Ware (2003:1) describes a responsive environment as ‘an environment in which people get responses to their actions, get the opportunity to take the lead in interaction’. Everything that has been discussed in earlier sections of this report are all part of creating a responsive environment. Anything that we do to interact with a child, giving them choices etc or to make the environment accessible by providing opportunities for interaction is all part of creating a responsive environment.

One of the most important aspects of a responsive environment is making sure that the adults have time to give the learner time to respond. It is very easy to rush around trying to get things done but that is something that we need to ensure doesn’t happen especially when when working with children with PMLD.


























8. Summary and Conclusions

The purpose of this report was to explore the development of contingency awareness in children with PMLD. I believe that during this report I have achieved this. I feel that my research into the theories behind the development of, and the barriers of children with PMLD achieving, contingency awareness has greatly improved my confidence and understanding in the early developmental stages. I am much clearer about how, why, when and the importance of the development of contingency awareness in children with PMLD.
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