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The objective of this discussion is to provide critical analysis of the term ‘contingency awareness’, how it develops and how schools can support the teaching of it to learners with Profound and Multiple Learning Difficulties.
Firstly, I will review current and relevant literature in relation to the topic of this discussion and provide critical analysis. I will identify common themes within the literature and identify potential flaws in the authors’ arguments.
I will attempt to define the concepts of Profound and Multiple Learning Difficulties (PMLD) and contingency awareness and discuss how they relate. I will also highlight the potential barriers which children with PMLD face and how they impact on the development of ‘contingency awareness’.
Further to that I will discuss what strategies and techniques can be used by schools to support learners with PMLD to develop ‘contingency awareness’. I will take into consideration the roles of the people, technology and environment when enabling a setting in which ‘contingency awareness’ can best be developed. I will discuss whether the use of technology is needed when teaching ‘contingency awareness’ and explore other alternatives. The evidence included will be sourced from research of relevant publications, trust group discussions and empirical evidence.   

[bookmark: _Toc511671207]Literature Review

In this section I will take into account findings from current research and literature which is relevant to this discussion. There is a varied amount of reading available on the subject of ‘contingency awareness’ which allowed for a variety of ideas and concepts to be considered. 
Turning the Tables on Challenging Behaviour (Imray, 2017) gave an interesting insight into the definition of Profound and Multiple Learning Difficulties (PMLD), stating that the learners are on a spectrum. It suggested that universal definitions were to be found in the P Scales (DfE, 2017) and that they serve as a broad guide to assessing learners the PMLD. 
A Practical Guide to Child Observation and Assessment (Hobart & Frankel, 2004) affirms the importance of developing social contingent responses between adults and children and how observing changes in behaviour can help identify patterns. Hobart & Frankel, (2004:178) also include the developmental norms document (Appendix 2) which indicates that developing contingency responding can occur from three months, when the baby is beginning to pay attention to hands and reacting with pleasure to familiar situations and routines. 
Sensory Stimulation: Sensory-Focused Activities for People with Physical and Multiple Difficulties (Fowler, 2007) discusses the theory and practice behind supporting learners with physical and multiple disabilities in regard to sensory stimulation. It provides a good context about why a lack of stimulation or being over stimulated can cause learners to become self-engaged rather than engaging with the world around them. This publication also gave good practical ideas about how to teach contingency awareness to learners with Profound and Multiple Learning Difficulties (PMLD) that did not always include the use of technology and switches. The ideas of Flo Longhorn (1988 as cited in Fowler, 2007:50) and the use of sensory banks to create visual, auditory, olfactory, gustatory and tactile stations for learners to explore cause and effect at a very early childhood developmental stage. 
Personalised Learning for Young People with Profound and Multiple Learning Difficulties (Colley, 2013) provided requirements suitable to creating an environment that is right for learners with PMLD. It is observed that the suitability of many schools and how the lack or misuse of space can be unsuitable for many learners due to the amount of specialised equipment that is needed for them.  The well-being of members of support staff and teachers is also discussed as being of utmost importance and it takes into considerations the physical, mental and emotional demands of working alongside learners with PMLD. 
Creating a Responsive Environment (Ware, 2003) explores the importance of creating and developing a responsive environment for learners with PMLD. It provided pertinent discussions around the definition of contingency awareness and provided research about the effectiveness of using switches to support the teaching of contingency awareness to learners with PMLD. Ware, (2003:113) discussed the research undertaken by Watson, Hayes and Vietze (1983, as cited in Ware, 2003:113) in which an eight-month old girl with PMLD successfully learned to operate a pressure-sensitive pillow. 
Sharing Perspectives, an article in the journal PMLD Link (Hogg and Lacey, 2009) provides many sub articles written by a range of professionals. The authors that have been included in this discussion are Hogg and Lacey (2009) as their articles were pertinent to this dialogue. Lacey (2009) discusses ‘developing the thinking of learners with PMLD’ and identifies the areas in which learners with PMLD may struggle such as developing cause and effect. This article concludes that leaners with PMLD have enormous difficulties to think about, however doesn’t go into detail about what these difficulties might be. Hogg (2009) discusses ‘using switch-technology to facilitate the development of contingency-awareness in people with PMLD’. The article identifies some of the effects of PMLD on the development of contingency awareness as affects with motor-control, memory and retaining information. Again, although this document provides relevant information about how contingency awareness develops, it does not provide specific and detailed information about the factors affecting learners with PMLD. 
Throughout the extensive research for this discussion, there were very few publications that referred directly to the barriers in which learners with PMLD face. There have been broad references made to this area, however, only very fleeting and not always specific. The publications that have been used to support the ideas in this discussion have been mainly web based.  It is hoped that this discussion will further support the research in this area. 

What is ‘contingency awareness’, how does it develop and what factors inhibit its development in learners with profound and multiple learning difficulties?

This section will aim to define the term Profound and Multiple Learning Difficulties (PMLD) and the arguments supporting its clarity. This section will also discuss ‘contingency awareness’ and the early stages of development in infants, with and without PMLD. It will also explore some of the barriers children and young people with PMLD face. These discussions will be supported with relevant research and empirical evidence.
As discussed by the PMLD Network in ‘Valuing people with Profound and Multiple Learning Disabilities (PMLD)’ (PMLD Network, 2003), there is no universally recognised way of referring to people with PMLD, even the difference between the term ‘disabilities’ and ‘difficulties’ can be viewed across many different definitions of the term.
Imray & Hinchcliffe, (2014) discuss that PMLD was a term first used by Evans and Ware in 1987 and has become the recognised term for learners who function at the very earliest stages of intellectual development in the UK. What defines PMLD is described differently by a range of theorists and practitioners. One definition of Profound and Multiple Learning Difficulties (PMLD) is “a label given to children who are said to experience the severest impairments to cognition resulting in significant development delay.” (Simmons & Watson, 2014:3) This defiition doesn’t describe what characteritics need to be observed in order to make a judgement. Cartwright & Wind-Cowie (2005:1) state, those “who have profound intellectual impairment and more than one disability including sensory impairments, autism, physical disabilities or debilitating medical conditions.” This description is more specific and gives examples of other cognitive conditions that could fall under the umbrella of PMLD. Trust Group discussions with other professionals demonstrated a clear view that every school had a slightly different criterion for assessing PMLD learners. Some discussed the use of P Levels and if learners were achieving below a P3 then they would automatically be grouped as a PMLD learner as supported by Imray, (2017:10). Others discussed the ‘multiple’ difficulties that learners present with especially if these were extenuating medical conditions; then they would be deemed as needing significantly more support and so would be classed as a PMLD learner.
Another way of assessing whether a learner has PMLD is using the IQ test scores. Having an IQ score below 20 would be considered as having a profound learning disability, however, as discussed by Imray, (2017) although these scores could prove useful to psychologists, they are not useful for education practitioners, parents and carers as they do not provide any characteristics to look for. However, the PMLD Network lay out additional points that also include challenging behaviour and difficulty communicating;

“Children and young people with PMLD: 
• have more than one disability 
• have a profound learning disability 
• have great difficulty communicating 
• may have additional sensory or physical disabilities, complex health needs or mental health difficulties 
• may have behaviours that challenge us 
• need high levels of support with most aspects of daily life” (PMLD Network, n.d.)

A simple definition that highlights some key aspects of how a child with PMLD would typically present and so highlighting some of the challenges learners with PMLD face, which will be further explored later in this discussion. 
The title of this discussion presents the question ‘What is contingency awareness?”, 
“Contingency Awareness (often referred to as understanding 'cause and effect') is a consciousness of a relationship between two different events; that is, an understanding of a relationship between actions and the outcomes those actions elicit in the environment.” (Jones, 2015) 
Hogg, (2009:22) supports this definition and states developing contingency awareness is a crucial part of the sensori-motor period as theorised by Piaget (as cited in Hogg, 2009) and documented in Appendix 1. This document identifies the development of contingency awareness typically occurs between twelve and eighteen months, when children become aware of the relationships between objects in space and between objects and self. Lewis and Norwich (2005:73) argue that the development of contingency awareness happens earlier.  
“the acquisition of contingency awareness… is a crucial step in early development, which for normal infants takes place between three and six months” (Lewis & Norwich, 2005:73). These ages are subjective to the individual research conducted as the results would vary between certain children, settings and researchers. In comparison to this, Ware (2003), discusses that from three months’ babies start to understand that objects around them can also respond and therefore before contingency awareness can occur contingency responding must be learned, where the child performs an action that creates an effect but has not yet made the specific association between cause and  effect as described in  ‘Routes for Learning’, (WAG, 2006). Therefore, Lewis & Norwich (2005:73) could have observed the development of contingent responding. ‘The Routes for Learning’ (WAG, 2006)  assessment documentation identifies the principles and guidance on meeting the needs of learners with PMLD. The guidance describes contingency responding as the precursor to developing contingency awareness, “at this stage the learner may not fully understand the connection between his/her action and outcome.” (WAG, 2006) The Route Map identifies one of the key milestones as point 26 contingency awareness, stating that practitioners need to look for the learner acting with intent. 
Hobart & Frankel’s developmental norms assessment(2004:178)  indicates that at six months, babies will typically understand the purpose of a rattle, by shaking the rattle to produce a pleasurable noise, therefore demonstrating contingency awareness. However, at nine months babies will typically begin to vocalise to attract attention, showing an understanding of social contingency responding, as the baby knows that vocalising will potentially cause an effect and possibly the beginning of social contingency awareness if the baby is purposefully vocalising to gain attention from others in order to have their needs met. Ware (2003) supports this response; 
“babies normally get experience of a responsive environment in two ways: from the people around them and from the material environment.” (Ware, 2003:112) 
Rochat, (2001:349) discusses the development of a sense of self in conjunction with contingency awareness and suggests by nine months infants develop a sense of collaboration with others in reference to objects in the world. So with high levels of contingent responses by adults promoting the self-concept.
The many barriers facing learners with PMLD are varied and include internal and external factors, the  (CCEA, n.d.) describe the challenges PMLD leaders face include significant and complex physical, medical, sensory and communication needs. Hogg (2009:22) identifies the effects of these challenges make it hard to develop contingency awareness resulting in having little motivation to engage as they have potentially no control over the world around them. Hogg (2009:22) identifies that complex physical needs associated with many learners with PMLD, such as cerebral palsy, make it difficult for the learners to engage with the material world around them, and so missing out on key milestones during early childhood development such as sitting and independently moving body parts and become stalled in their development. 
“Children with multiple disabilities find both types of contingency harder to learn than typically developing children, because they tend to give less clear signals, and are able to interact with the material environment in only very limited ways” (Ware 2003:112).
Due to the learners’ complex medical and physical needs, the wider world is not easily accessible without continued and consistent adult support. ALM, (2008) identifies some of the physical barriers preventing learners with PMLD from accessing the external environment. As many learners with PMLD have physical disabilities, their movements can be restrictive, the positioning of these learners into a comfortable and supported position will enable their readiness to learn. There are varied specialised equipment that learners with PMLD could access including wheelchairs, standing frames, laying bed and walkers. Whilst in these supported positions the learners will also need a degree of prompting from support staff, either verbally or physically. It is important to ensure that the verbal prompts are clear, simple and consistent. However, as identified by Colley, (2013:101) the lack of space available for learners with PMLD is often apparent in many schools.
“Neurological, respiratory, gastrointestinal, musculoskeletal and immune system problems are not uncommon for our learners and present barriers to their access to education.” (Cunningham, 2018)
As identified by Cunningham (2018) in addition to physical needs, many learners with PMLD have complex medical needs that also have to be managed. Due to the nature of these needs many learners will have poor attendance rates due to attending hospital appointments and illnesses. Even when these learners are in school, they can often spend considerable amounts of time out of the typical classroom environment due to other commitments such as physiotherapy or occupational therapy sessions. Cunningham (2018) highlights the importance of training members of staff in the administration of gastrostomy nutrition, emergency suction and oxygen and epilepsy emergency medication. Pain and discomfort caused by complex medical needs can result in the learner not being ready to learn, the onset of a seizure can disrupt the learning and can potentially become life-threatening. This can also increase the emotional pressure and affect the wellbeing of school staff. Colley (2013:107) identifies the affect of working with learners with complex needs has on the members of staff caring for them. There are physical demands as well as emotional demands associated with working with learners with PMLD. Personal care routines are a vital part of the learners day and can be utilised as a key learning opportunity, however, the extensive use of hoists, changing beds and additional staff can mean that the sessions are rushed due to a lack of staffing available. The effectiveness of a well-balanced and well thoughtout timetable is key to ensuring that learning opportunities are created around the learners specific needs, prioritising key sessions when the learner is most responsive, as supported by Colley, (2013:63) and ALM, (2008).
“The compounded impact of a profound intellectual disability combined with other disabilities is multi-faceted and pervasive, meaning these individuals will require support with most or all aspects of their life.” (Doukas, et al., 2017:13)
Doukas, et al. (2017:13) discusses the need for learners with PMLD to have constant support, however, it is also stated that these learners all have the ability to participate in everyday life in their own personalised way. 


What can schools do to maximise the potential for learners with PMLD to develop contingency awareness?

This section will take into consideration the roles of environment, people and technology as support techniques for the development of contingency awareness for learners with PMLD. Comparisons will be made between social and environmental contingency awareness and the use of other strategies not including technology.
Multi-sensory environments (MSE) as described by Pagliano, (1999) are widely available in most Special School settings and can be described in two parts. The first aspect, the physical aspect, consists of specialist equipment and technology including projectors, sound systems and light displays. The second aspect is the impact they have on the learners. Although there are many benefits for learners with PMLD to access these spaces, there have been some criticisms as highlighted by Lacey, et al., (2015:389) who questions whether they are worth the expense and are too complicated to operate, meaning that some members of staff could be ill-trained in operating the systems and are not using them effectively with leaners.
“There can be a tendancy for staff to overstimulate individuals by using multiple pieces of equipment at a time raher than assessing and then designing specific stimulation for individuals.” (Lacey, et al., 2015:389)
Without proper consideration for the leaners’ needs and what motivates them to learn, MSEs will fail to provide a stimulating environment to learn, members of staff need to have the correct training and have specific learning plans available when using these spaces. In my setting there are two MSEs and an Immersion Room, all of which have specific equipment designed to stimulate and engage the senses. Appropriate training has been delivered to ensure consistency of approach throughout the school, however, the availability of these spaces is somewhat limited and the cost of repairs of broken equipment is high. This inevitably means that the spaces are not always utilised to their maximum potential. However, to try and contradict that, specific members of staff have been given responsibility for developing learners with PMLD and have been included in the development of Individual Education Plans with the focus of using the MSEs effectively. 
As discussed by Hogg, et al., (2001 as cited in Lacey, et al., 2015:389) there is limited research available about the effectiveness of MSEs, although there was evidence to suggest that the use of a ‘Snoezelen’ environment, defined by Kewin (as cited in Fowler, 2007:28) as “The essence of “snoezelen” is to allow the individual the time, space and opportunity to enjoy the environment at their own pace, free from the expectations of others.” These spaces can be used to develop social and environmental contingency awareness when tailored to met the specific needs of the learners, although that was not their main intention. Colley, (2013:100) identifies some key physical requirements for ensuring the environment is tailored to meet the needs of learners with PMLD. Colley, (2013:100) identifies the positive impact space has on an environment, allowing for freedom of movement and less restriction. It is discussed that music and sound are simple and accessible ways of developing atmosphere, this view is supported by Pagliano (1999) who describes the emergence of the ‘discotheque’ environment. 
The use of Sensory Banks as developed by Flo Longhorn (1988 as cited in Fowler, 2007:50) create visual, auditory, olfactory, gustatory and tactile stations for learners to explore cause and effect at a very early childhood developmental stage. These sensory banks do not always require technology but always use the learner’s motivations to be successful. Sensory banks are used to provide opportunities for learners with PMLD to develop contingency awareness; wind chimes have been successful as they allow for sensory feedback when touched. 
Ware, (2003:1) highlights the importance of creating a responsive environment for learners to thrive and succeed and receive responses to their actions. Ware, (2003:4) continues to develop the idea that many learners with PMLD remain in the ‘pre-intentional’ stages of communication and so a responsive environnent at school would be important for their development. 
“consider the environment and contexts that promote communication e.g. social interactions, and pre-intentional or intentional signals” (Doukas, et al., 2017:29). 
Certain behaviours presented by learners with PMLD such as jerky or sudden movements may result in responses being misinterpreted or delayed responses may lead to adults missing or terminating communication attempts before a response can be made by the learner. Therefore, it is important to ensure the environment is conducive to developing responses and promoting intentional communication in order to develop contingency awareness. When a ‘deprivation from contingencies’ occur, as supported by Brinker and Lewis, (1982, as cited in Lacey & Ouvry, 2003:106) the learner has had a lack of responses to their actions on the environment, resulting in ‘learned helplessness’ as described by Seligman (1975 as cited in Lacey & Ouvry, 2003:107). This severe lack of contingent responses can lead to the learner developing depression and withdrawl from the external environment and could lead to self-stimuation or even self-injurous behaviours, if they are unable to have control over their external enviroment their actions may become challenging without appropriate interventions as supported by Colley, (2013:63) and Fowler, (2007:34).
“the use of speech output systems can increase the responsiveness of the environment for people with PMLD” (Ware, 2003:106).
Schweigert and Rowlands ‘instructional sequence’ (1992 as cited in Ware, 2003:111) describes using microtechnology to develop social contingency awareness. It describes the use of sophisticated communication aides and identifies four learner states, which are described as;

1. Attract attention; 
2. Showing interest in an object or activity; 
3. Making choices; 
4. Making choices using symbols.

This project identified the use of a switch as a support for communicative responses when accompanied by a social reinforcer. 

“Social interaction is extremely important for the development of contingency-awareness, and by altering the attitudes and expectations of caregivers towards people with disabilities helps to improve the quality and frequency of interactions” (Brinker and Lewis, 1982 cited in (Hogg, 2009):22).
School settings must ensure that all members of staff working with learners with PMLD are consistently monitoring and looking for signs of communicative attempts in order to create and maintain a responsive environment, and that they are well skilled and confident in communicating with learners with PMLD. One strategy to develop social contingency awareness is ‘Intensive Interaction’ (Nind & Hewitt, 2005), an approach designed to open up the joy of human interaction.  Nind & Hewitt, (2005:21) and Fowler, (2007:26) refer to the process of contingency responding between infant and caregiver, creating responses and contingent smiling. 
In conjunction to creating a responsive environment is the use of technology to support the development of contingency awareness and contingent responses.
 “ICT seems to have great potential for enhancing the responsiveness of the environment for people with PMLD, both by providing a way of communicating and as a support to the curriculum, especially for teaching contingency-awareness” (Ware, 2003:115).
There are a wide range of different adapted technologies available to support the development of contingency awareness for learners with PMLD such as single message communicators; BIGMacks, Smooth Talker or Pal Pads; which are flat and do not give sensory feedback, or specialised switches designed for specific reasons or positions such as a head or chin switch. However, the switch is not the most important aspect as it is a means to an end, the acquisition of skill is more meaningful than just being able to press a switch. The Learning Journeys Switch Progression Road Map, (Bean, 2011) identifies each stage of switch skills acquisition and supports the correct assessment of software and hardware to use for specific learners. Ensuring that the learners are “feeling comfortable with the positioning of equipment around them” (Bean, 2011:9) is an important step to ensure the learners are ready to learn. Accepting the equipment and its positioning should be considered a prerequisite skill to learning how to use switches, states Bean (2011:9). 
“Many learners with PMLD may well be able to press a switch, but very few have a refined sense of what they are specifically pressing the switch for or indeed how to control that supply” (Imray, 2017).
Before contingency awareness is mastered, the use of a switch can create unwanted behavioural problems such as switch banging, repetitive tapping or hitting of the switch without awareness of the cause. This could happen due to a number of reasons as discussed by Bean (2011:10), the learner could be attempting to gain attention from an adult or peer or the learner enjoys the tactile sensation of the switch. It is important to ensure that the switch being used is correct and suitable and the learner is being supported to use the switch appropriately. As supported by Ware (2003:114), choosing the correct switch can be difficult for a learner with complex physical needs. One switch that could be appropriate is the ‘string switch’, which can be used to promote accidental awareness of cause and effect as stated by Jones (2015). This switch is attatched to the learners wrist and requires minimal force to activate the switch, allowing the learner to interact with the environment aroud them.
“Switch-technology, however, does enable people to interact with their environment which is a necessity for the active construction of knowledge and development of contingency-awareness” (Daniels, 1996).
As learners with PMLD often struggle to engage with their environment due to complex physical needs it is important to give them opportunities to interact with the world around them in order to support their development of contingency responding and awareness. Fowler (2007:63) supports the idea of making everyday objects accessible to allow the learners to engage with the world around them in a positive way and support their development of life skills. Attaching switches to household devices such as blenders, lamps and fans will support their understanding of contingency awareness and could also act as motivators. 
It is also imperitive that the learner is assessed correctly and accessing switch-based activities that are relevent and motivating. Bean (2011) lays out a progression ‘Road Map’ highlighting key milestones and small steps, similar to the Routes for Learning guidance. For a learner with PMLD that has not yet mastered contingency awareness an appropriate place to start would be at the ‘Experiential Level’. Contingency awarenss would begin to develop through this stage and into the ‘Make Something Happen’ Level, at ‘Small Step 10’. – ‘Student independently explores the switch and its method of activation’ the learner is beginning to recognise the switch and associate its use with the effect on the toy or screen. Continuation of the activities at this level will support the development of contingency awareness. 
There are a range of adaptable software programmes available to ensure activities are fun, personalised and specific. One specific software programme as mentioned by Bean, (2011) is Slideshow Maker, which is successfully utilised in my setting to ensure that the activity is personalised and child specfic. One learner really loves ‘In the Night Garden’ and so a slideshow was created with images and animations of the show’s characters and the theme music Every time the music stops, the switch is presented and supported, with ‘hand-over-hand’ guidance used with a verbal cue to press the switch to restart the slideshow. This learner is at the Experiential Level and is working on the target 5 – ‘Student shows interest or pleasure in sounds, images or movement patterns, looking more intently and for longer periods’ Bean, (2011:47). 




[bookmark: _Toc511671210]Conclusion

This discussion has highlighted, based on the research I have conducted and my wider reading, that the concept of PMLD is not universally or even easily defined as supported by the PMLD Network in ‘Valuing people with Profound and Multiple Learning Disabilities (PMLD)’ (PMLD Network,2003). 
The concept of ‘contingency awareness’ is also not easily defined and the wide variation of the definitions provided, proved difficult to pin point a clear and simple explanation. Contrasting evidence regarding when contingency awareness typically develops in children without PMLD was found. The results of each investigation, as discussed in this paper, are subjective based on the nature of the research being conducted. Considerations have to be given to the participants, environment and personal views of the investigators. However, a continuing theme through each publication was that contingency awareness is an integral part of early childhood development. ‘The Routes for Learning’ (WAG, 2006) document describes contingency awareness and one of the seven key milestones of development. 
“the acquisition of contingency awareness… is a crucial step in early development...” (Lewis & Norwich, 2005:73).
This discussion has identified that learners with PMLD do not necessarily follow the same trajectory as neurotypical children. This is due to the many barriers that impact on their learning and development. This discussion has also identified that children with PMLD are able to achieve with the correct guidance and support. This view has been shared by many of the publications used to inform this discussion. 
There are many strategies and techniques available to schools to best maximise potential when developing contingency awareness. The importance of ensuring a contingent responsive environment is crucial; to avoid leaners developing ‘learned helplessness’ due to a lack of contingencies. Technology obviously plays a huge role in the teaching of contingency awareness and the use of switch-technology, as described by Hogg, (2009) is valuable. However, the acquisition of the cause and effect skill is imperitive rather than just the function of using a switch. 
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Table 1 Cognitive and affective development in Piaget's sensork-motor period.
‘Adapted from (Wadsworth, 1996; Coupe O'Kane and Goldbart, 1998)
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(12:18)

‘achieving ends through experimenation.

Aware o relationships between objects in space and
between objects and seif.

others.

6. Beginnings of
thougnt

(18:26)

‘Toddlers can predict cause-and-sffectrelationsips;
they can form images of absent objects and are aware.
of movemens not perceived.
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