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What is ‘contingency awareness’, how does it develop and what factors inhibit its development in learners with profound and multiple learning difficulties? What can schools do to maximise the potential for learners with PMLD to develop contingency awareness? 


There is no, one agreed definition for the term profound and multiple learning difficulties (PMLD). There seem to be many different definitions with some having similarities.  Profound and Multiple Learning Difficulties is a term first that was first coined as a term by Evans and Ware (1987). It is term that is generally accepted across the United Kingdom as being a term for a group of learners who are functioning at the very earliest stage of intellectual development, those who have multiple physical and sensory impairments (Imray and Hinchcliffe, 2013). However, Hogg (1991) used the term Profound Intellectual and Multiple Disability and suggested that the disabilities experienced by this group go beyond learning difficulties and affect every aspect of their life. 
 Doukas et al (2017) suggest that people with PMLD have multiple or more than one disability and that the most significant is profound intellectual disability. They further suggest that people with PMLD frequently have other disabilities which include physical impairments, sensory impairments, sensory processing difficulties and complex health needs. 
Routes for Learning (Welsh Government, 2006), used a working definition complied by General Teaching Council for Wales network group. They suggest that learner with PMLD will have profound cognitive impairments and will be operating at a very early development level. They will display significant motor impairments, significant sensory impairments and complex health needs. The complexity of needs will affect all areas of their learning. 
However, Imray (2008) puts a definite number to the definition by suggesting that PMLD defines any persons whose intellectual development is equivalate to a conventionally developing child of under 18 months, irrespective of their chronological age. However, in my opinion, this does not represent the right group of people as a child who is 18 month falls into this category too, which is not correct. Imray (2008) does add that the PMLD population will largely be preverbal and have no formal means of communication, be totally physically reliant on others and have numerous sensory difficulties. In addition, Imray add that they have limited contingency awareness and an unrefined sense of cause and effect. This is different from the Routes for Learning definition, as contingency awareness comes half way down the route map. 
Imray published broader definition in his 2017 book, ‘Inclusion is Dead’ and suggests children who have PMLD are on a spectrum. Imray still suggests that this group have profound learning difficulties and other significant difficulties and also that they will have difficulty with object permanence and contingency awareness. He suggested that they will work within P1- P3 throughout their whole school career to the age of 19 and beyond. 
 Welsh Government (2006) recognise the need to be flexible to avoid limiting expectations. This suggests why there is no one agreed definition of PMLD. In my school, the number of children who have PMLD is over 20%, which, from trust group discussions seems to be a similar number to other large special schools in South Wales. In my school, this is taken from their diagnosis and classification when they first come to school. However, from my experience this is not entirely accurate as in the past, a 7-year-old girl from my class with a diagnosis of quadriplegic cerebral palsy was classified as having PMLD:  she went on to gain a place in a mainstream school and was achieving P8 and level 1 in most areas of her learning. As a school, we agree that pupils working within Routes for Learning and who also have physical, sensory and speech and language difficulties are the pupils with PMLD. This seems to be what most other schools in south wales use to; according to my trust group, other schools agree that children working within P3 or below and using routes for learning are those who have PMLD. In addition, in my trust group, we agreed that, generally these children have more than one diagnosis on their statement which impairs their cognitive function. 
[bookmark: _Hlk511310977][bookmark: _Hlk511311041][bookmark: _Hlk511311059]Contingency awareness: being able to make something happen and knowing how you did it was first described by Watson (1966). Routes for Learning (Welsh Government 2006) state that contingency awareness means that the learner knows that one action will cause one response to happen. They also say that contingency awareness involves pupils acting with intent and more consistency; they wait for a reward to end before trying to get the reward to start again. This shows that the pupil understands that there was a link with the action and the consequence. In addition, a pupil can show contingency awareness by showing a change in facial expression or concentration and an increase in accuracy. The routes for learning document also suggests encouraging the same action to obtain a variety of effect and to ensure that every repeat is successful. Complexneeds.com (2018) also add that for a pupil to have contingency awareness, the pupil must be making something happen independently and deliberately. In addition, Complexneeds.com (2018) add that it is important that the pupil waits for the reward before repeating the action. Complexneeds.com (2018) add that contingency awareness is achieved if the pupils are deliberately doing the action once to get the desired effect and then doing the action again. Ware and Thorpe (2007), suggest that contingency awareness is an important milestone and one which opens the door to a range of learning opportunities. In addition, they believe that it is a necessary pre-condition of the expression of choice and the development of object permanence. 
[bookmark: _Hlk511311078][bookmark: _Hlk511311120]According to Coupe O’Kane and Golbart (1998), contingency awareness is learning the link between action and consequence.  In addition, talksense.weebly.com (2015) suggests that contingency awareness is often referred to as understanding cause and effect. In addition, they suggest that is a consciousness of the relationship between two different events and an understanding of a relationship between actions and the outcomes those actions gave on the environment. They add that contingency awareness is an important milestone for pupils with PMLD and one in which sensory, physical and cognitive impairments act as a barrier. 

[bookmark: _Hlk511311127]According to Smith et al (2015) babies are helpless at birth and that they are dependent upon parents or caregivers for their needs to be met. They suggest that is it important to infants that attachment develops between them and their caregiver. Smith et al (2015) further suggest that babies have some reflexive abilities to assist the development of social interactions with caregivers, including an enjoyment of contingent responding by others. From early on, infants like to get contingent stimulations; stimulation that follows quickly on from their own action as though replying to their action. 
[bookmark: _Hlk511311139][bookmark: _Hlk511311149]Contingency awareness typically develops during the child’s first year and is a vital part of the sensorimotor period (Piaget, 1952 cited in Brinker and Lewis, 1982b). In the first three months of life, the main types of contingencies experienced by babies are social co-occurrences. This is due to the infant being immobile and because the people around the baby are responsive to their behaviour (Brinker and Lewis 1982a). As the child develops and becomes more mobile, the interactions develop with objects and the environment. According to Ware (2003), physical co-occurrences are more reliable and more likely to have instantaneous consequences, which makes them easier to detect. 
[bookmark: _Hlk511311168]An early study by Watson and Ramey (1972) demonstrated this. A ‘contingency mobile’ was used with 40 8-week-old infants. The mobile was attached to their cot and hung above their head. They used 3 conditions to consider contingency development. In the contingency condition, the pressure that was put on a pillow would make the display rotate. In the second condition, the non- contingency condition, the pressure from the pillow did not do anything and the display rotated every 3 seconds independent of the infants’ actions. The third stable condition, there was no rotation at all. It was seen that the infants with the contingency mobile significantly increased the number if pillow activations they made per session. In the other two conditions, the changes were not significant. This suggested that, as early as 8 weeks, infants can learn simple responses to produce a contingent stimulation. In addition to this, almost all mothers in the contingency condition reported that their infant smiled and cooed at the mobile after a few sessions. In the other two conditions, almost none of the mothers reported the strong positive emotional response. This suggests that contingency awareness develops early in typically developing children. 
Smith et al (2015) suggest that enjoyment of contingent responsiveness can develop into turn taking and interactions such as conversations and games. An example of this is with the game peekaboo which is initially structured by the adult. The adult takes advantage of the infant’s pleasure as the surprise of the reappearance of the adult’s face and in turn this becomes a more genuine turn taking sequence as the infant comes to expect the next repetition of the game. These studies show the importance of contingency awareness in infants’ early communication skills. 
[bookmark: _Hlk511311188]Goldbert (1994) explained the stages of cognitive development in the sensorimotor period. Goldbart suggested that babies have simple reflexes which are evident from birth to six weeks old. The sucking reflex helps to ensure successful feeding. First habits and primary circular relations occur from six weeks to around four months old. In this time infants learn to coordinate sensations. The infant will try to reproduce an event that has happened by accident. As the child progresses to eight months old they become aware of things beyond their own body and become more object orientated. Between eight and twelve months the coordination of secondary circular reactions occurs. During this stage they can do thing intentionally and the principles of contingency awareness are fully established. The infants can now combine and recombine schemes to reach a goal. It is at this stage that infants also understand object permanence. 
[bookmark: _Hlk511311201]However, contingency awareness is something which children with PMLD find difficult. According to Ware (2003) people with PMLD face a far greater challenge acquiring contingency awareness that non-disabled infants.  In my opinion and from my experiences, as well as those within my trust group, how difficult the pupils with PMLD find it and how it develops very much depends on the induvial; each child is different and their contingency awareness will develop differently. This is supported by the fact that in the Routes for Learning (2008) guidance, teachers are made aware that the routes on the map are not linear and that profiles may be spikey. This has also been seen by Imray and Hinchcliffe (2013) who suggest that the cognitive abilities of those with PMLD will vary from one child to another. Their learning is not likely to be smooth or along a linear pathway. It will be fractured and spikey due to the nature of the intellectual, physical and sensory difficulties the children have. 
However, according to talksense.weebly.com (2015) almost all learners with PMLD show at least some contingency awareness. They say that those who hit themselves must be aware that doing so brings sensory stimulation. They add those that rock back and forth must be doing this for the same reason.  They say that children who twirl and flap must have associated this with pleasure and therefore continue to do it. The repetitiveness of the action seems to suggest an awareness of a relationship between the behaviour and the response to it. 
Routes for Learning (Welsh Government 2006) put importance on contingency responding and contingency awareness. They suggest that learners must be helped to build the concepts that are fundamental to early learning. In order that a child with PMLD achieves contingency awareness, they need to use something that they find rewarding and motivating, an action that they can perform and the ability to repeat this action while they can still remember that effect it had on the previous occasion. Routes for Learning also state that when contingency awareness is achieved, learners will know that one action will produce a single reward. When a learner hit the switch repeatedly, even when the reward is being given, the learner is most probably at the contingency responding stage, rather than contingency awareness. For contingency awareness to develop, the child could use a switch which is hard to operate. This slows down the rate of responding and increased the effort involved. 
[bookmark: _Hlk511311214]According to Simmons (2011), contingency awareness is a pre-requisite for action and communicative intent. Simmons (2011) believes that the development of contingency awareness is aided by an adult prompting the learner either verbally, by saying press the switch or by using physical prompting. By prompting, the child learns that the stimuli are contingency upon switch pressing behaviour. 
[bookmark: _Hlk511569545][bookmark: _Hlk511569615]According to Coupe O’Kane and Goldbart (1998) there are different ways which children with PMLD develop before they are at a level where intentionality and contingency awareness develop. At the first level the children are pre-intentional and at a reflex level. During this stage, social significance is assigned by the adults to a small change of early behaviours, sounds and reflexes produce by the child in response to a limited range of stimuli. The second stage, according to Coupe O’Kane and Goldbart (1998) is the reactive level. At this level the communicative partner has a vital role to play, they decide the significance of changes in behaviour in response to a wide range of stimuli. At this level the person responds to non-verbal communication by the adult too. At the third level, children with PMLD develop their proactive level, where they start to give signals to the adult who then assigns meaning to the signals. Adults observe looking and reaching behaviours. According to Bruner (1977), at this level the adult interprets the behaviour as intentional. The adult shapes the child towards intentional communication. At this level, the child makes physical efforts to explore their surroundings. Intentional primitive level is the fourth level, where a child acts on their environment to create a specific effect. The infant’s communicative intention is also developing. This level represents the transition from pre-intentional to intentional communication. It is at this level that contingency awareness develops.  

During my recent observation in a class with PMLD learners, it was noted that there are many ways in which learners with PMLD demonstrate intentional behaviour when interacting with people and things. For example, during a circle time session at the beginning of the observation, a child was encouraged to respond at the appropriate time by pressing a bigmack with a recording of the next line of a song. The child was then rewarded with the rest of the song sung to them. Later in the session, the children further demonstrated intentional behaviour when using the eye gaze system. One child was quite new to using the eye gaze system and was practising their cause and effect skills. The child’s learning objective was to generalise their contingency awareness skills in other contexts. The child was practising looking at the image on the screen to receive a reward of a clip of a song. However, in my opinion, it was very hard to see if the child was demonstrating contingency awareness or contingency responding; unlike using switches, you cannot see if the child is continually pressing or looking at the switch. One way to overcome this would be to set up eye tracking on the eye gaze so that the child’s gaze could be followed. In addition, during the observation, it was noted that the child became tired quickly when using this system, which may be a potential barrier for the child developing their contingency awareness. 

[bookmark: _Hlk511311231][bookmark: _Hlk511311237]There are many barriers which inhibit the development of contingency awareness in learner with PMLD. Smith et al (2015) suggests that attachments, social interaction and enjoyment of contingent response from others develop early in children. However, some of the children in my previous classes with PMLD have often been born premature and spent the first months of their life in hospital which may hinder these early stages of attachment and therefore communication development. In addition, some of the children in my previous classes have had trouble feeding, so it might be said that they may not have developed as Goldbert (1994) suggested as they may have had trouble with sucking reflex which may have hindered their development in the sensorimotor period. Schweight (2009) suggested that individuals with vision and hearing impairments, combined with physical impairments, often fail to demonstrate contingency awareness between their own behaviours and the effect they can have on the environment. Schweigert (2009) further believes that without continency awareness, it is not possible to engage in intentional communication. 

[bookmark: _Hlk511311251][bookmark: _Hlk511311262]In order that the learner understands co-occurrences, they must first be able to enable the events to happen and, secondly, be able to detect them (Watson 1966). They must use their short-term memory to link the cause and effect and their long-term memory to retain information to be recalled in the future (Barber 1994). Ware (2003) suggests that people with PMLD have impaired motor and sensory abilities and their profound learning disability can hinder their ability to remember and analyse information. 
[bookmark: _Hlk511311270][bookmark: _Hlk511554663][bookmark: _Hlk511554878]From my own observations and experience of working with children with PMLD, contingency responding and contingency awareness is something which takes a long time to develop. In addition, there are many factors that may act as barriers to their development, including physical barriers. For example, the use of switches can be used to aid a learner’s development of contingency awareness (York, Nietupski, & Hamre-Nietupski, 1985), however, in the past it has taken a long time to find the right switch for the children in my class. The use of bigmacks and jelly bean switches didn’t work for some children due to mobility being so poor. This was also found in a study by Schweiger and Rowlands (1992) who similarly point out that it may sometimes take months to find a suitable switch set up for a learner. What is more, one child in my class has had positioning issues; parents raised a large sum of money to get a highly specialised seat which took time. Once the chair came, the position of the child was a lot better and the child was happier and more ready to learn.  However, there was no tray for the chair so an improvised tray was use, which balanced on an adult lap. This which was not ideal due to the surface not always being steady or flat. In addition, from my experience, another possible barrier is attendance. In my previous classes, some children only accessed school on a part time bases while others were often unwell, in and out of hospital or at appointments so absences were high. Brinker and Lewis (1982a), supports this and suggested that the social interactions for people with PMLD may be reduced due to lot of medical involvement.  What is more, these children often had timetabled activities out of the class such as hydrotherapy, rebound therapy, physiotherapy and sensory sessions meaning that the time in class develop their contingency awareness was inconsistent. In addition, the children with PMLD spent time undertaking personal hygiene routines and position changes as well as equipment changes and were away from teaching session. These are barrier which people in my trust group have encountered too. These potential barriers have also been found by Routes for Learning (Welsh Government 2006) who suggest that learners must feel secure with the people around the, feel safe and be positioned comfortably. They not must be overloaded with stimuli, not be hungry or tired and must be calm and need to be aroused but not too aroused. All of which takes time with a child who has very poor communication.  However, these are things which are important for a child with PMLD. According to Maslow’s Hierarchy of Needs (1943) these are physiological needs as well as needs which are for their safety and security; the child needs their basic needs to be met before anything else. 

[bookmark: _Hlk511311280]Cenmac.com (2008) suggests further barriers for children with PMLD in developing their contingency awareness. They say that learners with PMLD may not be interested in or motivated by very little and to make an assessment takes time. In addition, they found that the learners physical difficulties often mean that they have limited movement and may only have control over limited parts of their bodies. Therefore, the best position for a child needs to be established first. However, this also brings difficulties; in my experience, this is needs to be done in conjunction with different agencies. For example, to establish the best standing position, physiotherapists need to be involved and for the best sitting position, physiotherapist and occupational therapists need to be involve which can be difficult to co-ordinate. This is supported by Cenmac.com (2008) who also found that there were many obstacles to the successful use of a switch to teach contingency awareness.  In addition, in my experience, often children need a change in position often, even with the slight tilt of a chair. This means that the stimuli need to be able to be used in more than one position. 
In line with the barriers mentioned, Routes for Learning (Welsh Government 2006) further suggest barriers to learning and therefore contingency awareness. They say that visual or hearing impairments are sometimes overlooked and that learners vision and hearing can fluctuate meaning that they may not respond to environmental conditions during contingency awareness development. In addition, learners may not respond to stimuli if they are given too much stimulation. The child therefore needs to be in their own optimum state to attend to learning. From my own experience, it can take a child time to adapt to new surroundings when starting school as well as some children may take time to accept items being placed on their tray in front of them. 

[bookmark: _Hlk511311306]Furthermore, the adult who are around the learners with PMLD may affect their development of contingency awareness. Ware (2003) found that staff in PMLD classes generally respond to a quarter and a third of children’s behaviour when interaction is taking place. It was found that staff responded most to behaviours that were involuntary like a sneeze. Drawing on my own experiences, this may be somewhat true. In a busy classroom environment, where there are many children, it can be difficult to respond to each behaviour. 
 
[bookmark: _Hlk511311325][bookmark: _Hlk511311332][bookmark: _Hlk511311339]Although not all of these barriers can be totally eliminated, there are ways around some which inhibits the development of contingency awareness.  Ware (2003) suggests that is it vital that learners with PMLD experience a responsive environment which they are given the opportunity to take control of.  Research has demonstrated that switch technology can be used successfully to facilitate the formation of contingency awareness in individuals with severe and multiple disabilities (York, Nietupski, & Hamre-Nietupski, 1985). This is supported by the work of Schweigert (2009) who examined the use of switches to facilitate the awareness of social contingencies as a potential foundation to the development of intentional communicative behaviour. It was found that the learners increased the use of the switch when the reward involved social contingencies but not non-social contingencies. This is supported by Goldbart and Ware (2015), who agree that switches help people with PMLD understand that their actions have consequences. Learning to make things happen can be a beginning step in understanding that you can communicate with another person and make things happen. They further add that learners with PMLD are likely to need sensory stimulation to be motivated, such as lights, sounds or vibrations. They add that learners with PMLD are likely to need a lot of experience of their action on a switch before they understand that association. 

[bookmark: _Hlk511311346]However, Simmons (2011) suggests that the use of switches to develop contingency awareness have has mixed success rates. Reasons for this include difficulties in identifying a preferred stimulus to act as a reinforcer as well as problems mediating behaviour states. In addition, Goldbart and Ware (2015) also argue that most of the work into the use of switches has been carried out under research conditions rather than classrooms. Mansell (2010) suggest that the use of switches is an approach which needs to be developed further.  Schweigert and Rowlands (1992) believes that data needs to be collected to show if switch pressing increased when there is a reward available. They add that is can be difficult to decide if learning has taken place without it. 
In my school, switches are used as part of everyday practice. Each class has an array of switches to use with their learners. Teachers are able to seek advice from the speech and language team or sensory team on how best to use switches. In addition, some children will be assigned their own switch if needed, for example, if the switch has been given from the visual impairment team or has been adapted for that learner. In my opinion, it is important that children who are using switches successfully to have a switch that they can access all the time and in different situations, to work on their generalisation of the skill. In addition, in my opinion there is a lot of learning that can take place by using a class shared switch to use in circle time, especially when thinking about inclusion of all learners. 
[bookmark: _Hlk511311357][bookmark: _Hlk511311363]There are many advantages of using switches to develop contingency awareness. For example, it enables learners with PMLD to achieve more (Bozic and Murdoch, 1996) and enables them to become more independent, for example when using powered chairs. In addition, technology can act as a facilitator to enable learners to do an action which demonstrate their cognition as well as providing them with a way to communicate (Detheridge and Stevens, 2001). 
In my school, there are a number of other way technology is used to develop contingency awareness. My school is sector leading for its use of technology with children with PMLD and there has been a lot of work completed on using gesture base technology beyond switches. The attraction of this, is that learners just need to be able to move, touch or make a sound to influence their environment. This can be said to be more inclusive compared to using a switch as it enables all learners to access technology to develop contingency awareness within their own individual physical capacity. 
The use of tablets is another way my school use technology to develop contingency awareness. Unlike a switch, they are easy to set up and easier for a child to respond to with even a little movement. In addition, they are portable and can be used in classrooms, sensory rooms and can be transported easily out of the school too. The cause and effect that happens with a tablet, happens all in one place, rather than two like with the switch and the screen. In addition, they can be used as the child progresses past contingency awareness. During an observation, a boy working within the routes for learning level was observed. His teacher explained that he can use a switch mounted by his head or elbow to engage in cause and effect activities.  He can use a tablet mounted by his head. He could move his head in different directions on the screen in different directions. His teacher explained that instead of having one option, the press of a switch, his movements now cause different effect each time he moves. 

To ensure that staff respond to as many communication attempts as possible, my school ensure that there are times where children with PMLD have small group times with adults, for example, taking the children to have intervention time with the sensory specialists, having 1:1 touch trust sessions. In addition, my school puts a lot of emphasis on feeding times. Snack and lunch times are timetabled and form part of the lessons we teach. By doing this, it ensures that children have 1:1 time in a structured and familiar way. Ware (2003) suggests that by undertaking 1:1 feeding sessions, staff are in good proximity to observe spontaneous behaviours but the child and were therefore more likely to retrieve higher than average responses. In addition, it was suggested that the repeating of the activity provided a frame work that was familiar to both the staff member and the pupil and on which pupil initiations were expected.  What is more, to ensure that children with PMLD have 1:1 time, we have specialist sensory teaching assistants who take children with PMLD out of the main class and spend time with them in different sensory rooms to work on their routes for learning skills. These interventions are carried out in blocks of sessions. From my experience, these sessions can be vital in given children the extra support but not all the children with PMLD can benefit from this all the time as there is only one sensory specialist out of class at time. 
[bookmark: _GoBack]
In conclusion, it can be seen that there is not one fully agreed definition on PMLD so this group of learners may look slightly different dependent upon the setting’s definition, but most agree that these learner have little or no low contingency awareness. In addition, the way that contingency awareness develops in typically developing infants is different from learners with PMLD. Learners with PMLD may take a long time to develop the skill on contingency awareness but this depends upon each individual child. What is more, a learner with PMLD may face many barriers in developing their contingency awareness, including absences from school and limited movement. However, with the right help, they can develop this early communication skill, as well as generalising this skill to other areas of their learning. In my school and other schools around South Wales, there are many ways in which learners with PMLD can develop their contingency awareness including switches and the use of other technology. In my opinion, the best way to maximise the potential for learners with PMLD to develop contingency awareness is by getting to know them. By doing this, one can understand what motivates the child, what barriers they may face as well as the best way to help them develop their contingency awareness. 
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