[bookmark: _GoBack]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?
Learning is a very complex process that many researchers have explored, described and theorised, including Pavlov (1927), Skinner (1948) and Piaget (1952). Pavlov’s work on the learning theory of Classical Conditioning describes the concept of taking an unconditioned stimulus such as a bowl of food, that produces an unconditioned response in the subject (a dog), and presenting it with a neutral stimulus such as a bell, then the subject will learn to associate the neutral (now conditioned) response with the now conditioned response. Research by Hogg, Remington and Foxen (1979) concludes that children with PMLD can learn through Classical Conditioning.  Skinner’s work on the learning theory of Operant Conditioning further developed this idea and introduced the concept of positive and negative reinforcements, i.e. rewards and punishments, for behaviour to encourage or discourage repetition of an action. Lastly, Piaget’s learning theory breaks down cognitive development into four stages: Sensorimotor, Preoperational, Concrete Operational, and Formal Operational (Piaget, 1952). These stages span the first 12 years of a child’s life, from exploring their world through direct sensory and motor contact, to thinking logically about concrete objects and reasoning abstractly. The Sensorimotor stage lasts from birth until two years of age, and can be broken down to explain that babies begin to attempt to make sense of the world around them through six sub-stages of progression; Reflex, Primary Circular Reactions, Secondary Circular Reactions, Coordination of Reactions, Tertiary Circular Reactions and Early Representational thought. The sub-stages the reference ‘circulatory reactions’ are those during which the child begins to recognise connections between their own actions and what happens in their environment. For example, a baby that kicks its legs in a cot may accidentally make a toy move and create a sound. After some repetitions of the leg kicking movement, the baby begins to recognise that a kick in a certain direction produces an effect (the sound). At this very early stage of development, the baby may not understand how the action is causing the effect but can nevertheless recognise that they can exert a level of control onto their environment and has thus made a connection between the two events. Another example of an early behaviour that is often observed in babies is crying in order to gain attention from adults; the baby learns that the action (crying) creates a response (adult giving attention) and repeats this behaviour accordingly. One common attribute that these three learning theories have in common is that they all require repetition of activities to allow connections to be made between actions and the environment. This encompasses the idea behind the term ‘contingency awareness’, which can be defined as the consciousness of the reliance of one event on another, i.e. the knowledge of ‘cause and effect’. Both neurotypical children and children with PMLD can develop contingency awareness, although it will take longer for those with PMLD to progress (Pam, 2013).
Children with PMLD may demonstrate contingency awareness in different ways to mainstream learners. For example, hitting/tapping objects and surfaces, rocking back and forth or self-harming behaviours (hitting/pinching themselves). For children to be repeating these behaviours it can be said that they must have made a connection between the action (behaviour) and the response (sensory stimulation). Staff members working with children with PMLD often look upon these behaviours somewhat pejoratively, but it is important to recognise that although these behaviours may not look like they are helping the child, they are actually allowing the child to make their first connections with their environment, and once they have made one connection they will be increasingly capable of making other connections, given the opportunity to do so. For learners with PMLD to be able to further develop these connections with their environment into more meaningful learning experiences, opportunities need to be provided to them through their environment and their carers/teachers. Frequent and structured opportunities should be given to help learners with PMLD gain an understanding of contingency awareness and exercise control over and engage with their environment. One example of such an opportunity is a lesson in which a learner is using BIGmack switches to activate the bubble machine. The child was presented with three BIGmack switches of different colours, one of which was connected to activate the bubble machine upon pressing; the child is at first observed to randomly tap the BIGmack switches, without any notice of the bubble machine being activated by one switch. The teacher then intervened and pressed the switch that was connected to the bubble machine and watched the bubbles. After a few more independent taps of the switches, the child reached for the BIGmack connected to the bubbles on more occasions than the other two switches. When this activity was repeated on multiple occasions throughout the day and the subsequent week, the child began to consistently press the switch that activated the bubble machine; from this observation, it can be determined that the child has made a connection between their action (pressing the switch) and the response (bubbles). They have demonstrated a knowledge of contingency awareness. 
There are many ways in which a school can support learners with PMLD. Special Schools are lucky to have many teachers who are trained in providing valuable learning experiences for children with PMLD with a huge range of needs, including physical and medical needs. Schools are able to implement a range of effective strategies to support its learners experiencing PMLD to effectively develop knowledge of contingency awareness; these including adapting and utilising the learning environment, people and technology. 
Firstly, it can be identified that the learning environment in which a child explores a range of activities does impact learning in both neurotypical children and children experiencing PMLD. Encouraging research shows that babies learn to communicate effectively through interactions with others, especially when their responses are treated as if they have meaning in spoken language (Snow, Dubber and de Blauw, 1982). Research also shows that infants who experience a response environment from an early stage also are more open to engage in social interactions as they develop (Lewis and Coates, 1980). 
Children with learning difficulties often gain access to a range of sensory environments and experiences as part of the sensory curriculum often observed in special schools (Lacey et al., 2015). One such example of this is the ‘immersion’ room seen in a special school in Aberdare, South Wales. This room is a fully immersive, interactive environment, where learners are exposed to touch sensitive activities across the walls, ceiling and floor, and are able to experience a range of textures, scents and lights. Children across the school access the room, although children with identified PMLD spend the most time there with the most interaction from adults in smaller groups. As well as being used for sensory stimulation, the room is also used on a 1:1 basis as a space for direct teaching with individual learners, including activities focused on developing contingency awareness. For example, one teacher was observed interacting with a child experiencing PMLD using a touch activity in the room. The teacher first demonstrated to the child that if she touched the balloons projected around the room, they would pop. She then assisted the learner using hand-over-hand guidance towards the interactive projections. The child was at first startled by the balloon popping, but then showed enjoyment through smiling and laughter. She then repeated the action independently after lots of gesturing from the teacher and grew in confidence until she interacted independently with the balloon popping game. This example shows that the learner must have created a connection between her action (touching the balloon) and the response (the popping sound that first startled her). Once this activity has been repeated on several occasions and the learner continues to show the same interactions, then it can be concluded that she is developing a knowledge of contingency awareness. There has been research that has concluded that sensory rooms such as these may not be worth the enormous cost of the technology required (Mount and Cavet, 1995). It has also been identified that staff in schools may overstimulate learners by using multiple pieces of equipment at a time (Pagliano, 2012). Pagliano (2012) instead suggests that staff should assess and then design specific stimulation for individual learners. 
Although research evidence showing the efficiency of sensory rooms is generally limited (Hogg et al., 2001), Lotan and Gold (2009) showed that adults experiencing PMLD can benefit from time spent in a relaxing sensory environment where lights, sounds and scents are used. Williams, Peterson and Brooks (2007) also concluded that the individuals in their study showed increases in effective learning. Research has also identified that sensory rooms allow for increases in attention span, improved sensory and motor development, communication skills and overall improved quality of life (Pagliano, 1999). Specific sensory environments also allow for direct teaching of skills, such as communication skills and switch use, which can later be transferred to other contexts (Gallaher and Balson, 1994). Lacey (2015) correspondingly states that an increased distance between the learner and the switch increases the difficulty for the child to recognise a link between their action and the response, making development of contingency awareness more difficult; it can therefore be concluded that smaller rooms with higher level of 1:1 interaction with allow children with PMLD to recognise their control over their environment (Lacey, 2015). 
Historical research, including the works of Ware and Evans (1987) and Houghton et al. (1998), found that children with PMLD had fewer opportunities for interaction, including being able to participate in any way (Ware and Evans, 1987). Findings also show that children with PMLD received very few responses to their small number of interactions with their environment (Houghton et al., 1998). Empirical evidence suggests that the introduction of sensory environments into school classrooms can be said to have improved this, although research to corroborate this is very limited.
In terms of children with PMLD, the need for a responsive learning environment can be said to be even more vital for them to make progress in terms of making sense of their environment; also, as children with PMLD often remain in the earlier developmental stages for longer periods than their neurotypical peers, i.e. remaining in the pre-intentional stage of communication where they have not yet developed to communicating with others intentionally and are reacting based on largely natural instincts, a responsive learning environment may be important to them during their entire school career and beyond (Lacey et al, 2015). However, one study found that adults with PMLD were only engaged in interactions with staff at their facility for ten percent of the time, with some spending only two percent of their time interacting with other adults (Realon et al., 2002). Felce (1998) however suggested that this apparent lack of development reflects the fact that learning environments are not able to provide learners with the experiences they need to progress without meaningful interactions with Significant Others also.
As well as using specially made environments such as sensory rooms, a classroom for teaching children with PMLD can also be utilised to its full potential for effective learning to take place (Lacey, 2015). For example, Lacey et al describes how ensuring clear routes around the classroom,  displays which are uncluttered and include touchable and auditory elements such as talking buttons and textures, dimmable lights, soft furniture, reduced background noise and timetabled quiet times can all contribute to building an environment in which children with PMLD can learn with maximum opportunity for success (Lacey et al, 2015). 
Supporting learners with PMLD can be challenging for teachers in terms of ensuring that learning experiences are both cognitively and developmentally appropriate for the children, as well as age appropriate (Lacey et al., 2015). In this instance, it is appropriate for teachers in Wales to take guidance from the Foundation Phase Framework, initially developed by the Welsh Government in 2008 and revised in 2015. In the Foundation Phase Framework, continuous provision is constantly available and relevant enhancements are prepared. This can be adapted for us in a PMLD setting through providing extra direction and support, and tailoring activities to individual needs and interests; child-led learning is equally as important in a PMLD classroom as a mainstream classroom. The new proposed curriculum by Donaldson, initially published as a draft document earlier this year also adopts elements of the Foundation Phase Framework and applies them across all year groups from three to sixteen years of age; this implies that there are ways of adapting these principles for all ages, and so teachers of PMLD learners will be able to do the same (Donaldson, 2020). As the majority of learners with PMLD function below the expected levels that correspond to their chronological age, principles from the Foundation Phase Framework and initial progression steps from the proposed new curriculum for Wales should be considered relevant regardless of their chronological age. Children working below the National Curriculum levels and working towards P-Levels (QCA) alternatively should continue to learn in ways that have been shown to be effective in teaching neurotypical developing young children (Lewis and Norwich, 2005).
Smith (1996) suggests that while developmental-appropriateness and age appropriateness, while important, should not be focussed on more than ‘person-appropriateness’. This concept also describes the ideas of Hewett (2007) who said that the age of a person should be considered over where someone is in terms of their cognitive development. Policies across the UK, Australia and the USA mention age-appropriateness, and describe how activities and approaches should reflect the chronological age of the learner (Forster, 2010). However, it can also be said that dress, furnishing, object selection and style of interaction with others, when applied to learners with PMLD, should not come above promoting health, well-being, quality of life and their basic rights (Forster, 2010). Several studies have focused on older individuals and their success following doll therapy; outcomes were positive and supported these claims that the choice of therapy should be appropriate to the person, regardless of their chronological age. However, it is important to stress that the doll therapy was not forced upon the participants of the study; Ellingford et al. (2007) describe how dolls should be placed in the environment to allow for free interaction. This also corroborates the idea that child-led learning is vital for those with PMLD as well as neurotypical individuals. 
In terms of contingency awareness, in order to ensure these practises are embedded fully, items used should relate directly to the learner’s preference, and learners should not be made to deviate to the choice of another child; contingency awareness activities should be completely unique to the learner where possible (Pam, 2013). Contingency awareness teaching should use rewards which are highly motivating and most valuable to the development of the individual learner and therefore be free of accusations of age-appropriateness. 
In terms of people that work with learners with PMLD, there are both positive and possible negative points to be addressed. Firstly, it is important to recognise that without a Significant Other, e.g. a teacher, staff member, carer or parent, then a child with PMLD would be unable to reach major, if any, milestones in their life. For example, without a Significant Other to present the child with PMLD with opportunities to make connections with their environment, through sensory experiences or switches for example, then the child would be less likely to be able to make a connection between their own actions and their environment. However, it is equally important to recognise that although the Significant Other presents the child with PMLD vital learning opportunities as mentioned through a range of activities and resources, some opportunities for learning in other contexts may be missed, leading to the child with PMLD developing a learned helplessness. Learned helplessness occurs when the learner is not aware that they are able to exert control over their environment (Reichle, J. 1991). For example, at mealtimes plates are prepared and children with PMLD are often fed by a Significant Other or through a stomach peg. Significant Others control most parts of the child’s day, and where children may have initially shown interest in exploring objects through reaching or touching, they may have been told not to do so or discouraged by the Significant Other (Reichle, J. 1991). As a result of this, the child begins to learn that they should not try to do things, even though they may have been capable of them given the opportunity to develop their skills, and they learn to depend upon others. As a result of this, children with PMLD may suffer from low self-esteem as a result because they experience that they are a hinderance and an inconvenience to others; they learn that adults are contented when they are being passive (Von Tetzchner and Martinsen, 1992). 
This missing of important learning opportunities may also occur through an action response that may startle the child with PMLD. Children with PMLD often have a strong startle reflex and may show signs of upset when a switch or toy is activated without warning. Significant Others may understand this reaction to an activity as the child not liking the toy or response from the switch. This may lead them to make the decision to not repeat the activity, but it can be said that as long as the child isn’t showing signs of major distress, then this could be used as a learning opportunity to develop contingency awareness. For example, if they allow the child to continue the activity or playing with the toy, then by monitoring their reactions over a period of time, their responses can be recorded and conclusions can be made in terms of how aware the child is of how they control the response that initially startled them; if it is observed that the child shows a reduction in their startled response to the stimulus, then it can be assumed that the child has not only remembered the previous event, but has also linked the switch to the event and therefore developed some knowledge of cause and effect. It is important to stress, however, that a conclusion about the stage of development of a child with PMLD should not be made unless the same response has been observed on more than one occasion over a set period of time, i.e. a number of days or weeks. 
Giving children with PMLD opportunities to learn how to exert control over their environment not only allows them chance to acquire new skills, but also to experience pleasure and enjoyment. This finding has been identified by Williams, Petersson and Brooks (2006) and Ellis (1995) as a result of observing children using sound toys as part of music therapy. It was reported that pupils were observed to make clear gestures, including smiling and laughing, showing that they were aware that it was them who were creating the sounds they could hear in the session. These findings were also found in studies by Haith (1972) and McCall (1972) who studied the responses of infants to a range of experiences and observed that they also showed signs of pleasure and enjoyment through laughing and smiling.  Adults working with children with PMLD not only allow for the learner to experience success and bring them happiness, they also create opportunities to experience happiness themselves too (Raab, Dunst, Wilson, and Parkey, 2009). 
Children with PMLD may not be able to initially fully understand that they are able to exert control over their environment through initiating a favourite event such as starting a bubble machine or playing music, but they may still however show pleasure and enjoyment through laughing or smiling despite them not having made the connection between the action and the response. The role of the Significant Other, however, is to help the child with PMLD to make this connection through adding favourite events to switch activated systems, positioning a switch or toy so that it may be activated on accident by the child, create a baseline assessment of how many times the switch or toy is activated by the child by accident in the first instance, allow the learner time to independently explore the switch or toy, and create a final assessment on the increase in the number of times there is activation of the switch or toy during a set time period. By completing these steps, the Significant Other will allow the child with PMLD to begin to recognise that they are exerting control over their environment and begin to develop a knowledge of contingency awareness. 
In recent decades, technological advances, as well as increased specialist knowledge regarding teaching pedagogy, have made a huge difference to the lives of learners with PMLD (Abbot and Middleton, 2015). 
Millar’s (2009) research into teaching learners with PMLD concludes with an extensive list of technological resources that are useful for teachers to have in their classrooms, as well as laying out theoretical foundations of using such technology (Abbot and Middleton, 2015). Millar’s research stresses the use of using switches to develop contingency awareness in learners with PMLD, explaining that they should not be used as an end in themselves, but as part of the learner’s progress towards intentionality and development of interaction with others (Millar, 2009). This area has also been explored by other researchers, including Ware and Thorpe (2007) who examined the development of early cognition and communication in learners with PMLD by the development of contingency awareness through use of technology. 
Extensive research suggests that teachers, carers and other Significant Others working with children experiencing PMLD choose to use assistive technology (AT) in order to build the child’s ability to move, communicate and interact with their environment (Campbell, 2000; Campbell, McGregor and Nacik, 1994; Langone, Malone and Kinsley, 1999). AT can present in a range of forms, including ‘low-tech’ options (switches, head pointers, picture boards and crutches) and ‘high-tech’ (computers, power wheelchairs and augmentative and alternative communication (AAC) devices). 
There are many factors included in making the decision to use AT with children with PMLD (Dugan, Campbell and Wilcox, 2006). Four domains can be identified to be considered before deciding to use AT (Parette and Brotherson, 2004). The first is concerned with ‘child factors’. These include ensuring that the intervention is focused on the child’s individual targets, whether the intervention is practical for the child according to their capabilities, and how the device is viewed in terms of the child’s individual strengths and needs. The second domain describes the ‘AT device features’. This includes discussing the device in question with regards to its cost, ease of use, comfort, reliability, durability, adaptability and transportability. The third domain described is concerned with the ‘service system factors’ (i.e. the practicality in the eyes of the child’s Local Authority). These include financing options, protection from theft and damage, training needs and transportation requirements. The Department for Education (DfE) published online training materials for teachers and other professionals to utilise but there has been no research to suggest that these materials are being used effectively, if at all (Abbott and Middleton, 2015).  Finally, ‘family factors’ are outlined, including focus on the family’s needs, abilities and experiences of using AT. 
AT is often recommended for use with children experiencing PMLD by specialists and professionals such as physiotherapists, occupational therapists and speech and language therapists. However, research suggests that some studies have found that, although professionals will recommend using AT in some instances, it has been identified that an unwillingness to use AT with children with PMLD is present in some cases (Sullivan and Lewis, 2000). This unwillingness was concluded to be as a result of some people incorrectly assuming that children with PMLD must possess an understanding of contingency awareness and other cognitive skills before AT can be effectively used (Sullivan and Lewis, 2000). This conclusion was also made as a result of another study investigating the use of AAC devices in children with PMLD; it was identified that some people believed that children needed to have specific speech and language capabilities before using an AAC device such as a communication aid (Cress and Marvin, 2003). Mistrett (2004) determined that when providers, i.e. a parent or educational professional, believes that using AT means giving up on a child with PMLD ever being able to execute a particular skill independently, then AT is not likely to be introduced with that child. For example, using a communication aid could be interpreted as replacing the child’s ‘natural’ communication rather than a way of enhancing the child’s ability to communicate with others, even if the child does display vast difficulties with communication (Cress and Marvin, 2003). Costing and availability of funding for an individual child may also be contributing factors for AT not being used in some cases (Parette, Hofmann and VanBiervliet, 1994). 
Despite some doubts, however, AT has been shown to be effective in developing the cognition skills in a range of areas with children with PMLD (Butler, Okamato and McKay, 1983; Schepis, Reid, Behrmann and Sutton, 1998; Sullivan and Lewis, 2000). 
In conclusion, many notable educational researchers have developed theories about learning and how people interact with their environment. One common thread that can be identified throughout these theories, for example through the work of Pavlov, Skinner and Piaget, is that they all emphasise the value of repeating activities several times and over periods of time in order for the exploring of the environment, initially seemingly randomly and without regard for any possible response, develops into a knowledge of how actions may create responses, and how one may exert control over their own environment; this encompasses the concept of ‘contingency awareness’. 
In a school context, there are many ways in which contingency awareness may be successfully taught to children who are experiencing PMLD, despite the many cognitive, physical and medical barriers they may be faced with. First, there is the impact of the learning environment. Children with PMLD have been observed to respond to sensory-based environments that are interactive and highly stimulating in line with their individual needs. Research demonstrates that teaching contingency awareness in a small, appropriate environment with highly stimulating and motivating resources as rewards makes for effective development in learning.
However, a sensory environment can not be utilised to its full potential if the adult working with the individual is not used effectively also. The parent, carer therapist or teacher working with the child needs to guide them to make connections with their environment through modelling interactions with motivational objects, positioning toys and switches so that they may be accidentally activated by the child on occasion, and assess the outcomes of the sessions. 
Lastly, technology is commonly used in schools to effectively teach contingency awareness to learners with PMLD. For example, switch toys are commonly used as they be can connected to a wide range of common objects that can show a cause and effect relationship and can easily be initiated by the child, i.e. a switch connected to a fan the blows cold air when the child presses the switch. The use of technology in this way, however, has been identified by many researchers as an area for development in many professions as it has been observed that is the belief of some that using technology with children with PMLD means giving up on the child ever being able to execute that skill independently; i.e. using a communication aid as a replacement for speech. Opposingly, research has also shown the technology also effectively allows for children to develop their abilities to move, communicate and interact with their environment. 
The development of contingency awareness is one that naturally develops at a very early stage of a neurotypical infant’s life according to Piaget’s stages of development (1952). This does not mean, however, that children experiencing PMLD, although they may be faced with a huge range of barriers to overcome in order to gain the knowledge of contingency awareness, cannot progress to this stage through a range of strategies that can effectively be implemented in all schools with learners experiencing PMLD. A child with PMLD has the same human rights as a neurotypical child, and with a substantial amount of support through their environment, the adults around them and the resources available to them, can and deserve to succeed. 
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