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	It has been argued, (Bruner, 1986; Hofstede, 1980, 2001; Robinson, 2015; Srivastava, 2016), that over time we have placed greater values and importance upon logical and systematic thought at the expense of intuitive thought which has led to society overemphasising the importance of retaining and repeating facts. Children do not learn from first hand experiences but base their understandings of the world on the views and ideas of others, they have lost the ability to see the world through their own eyes (Bruner, 1986). When the educational system places emphasis only on the rational aspects of learning and development, children are denied the full range of the human ability to think. These notions are not surprising when consideration is given to the extreme pressure that schools are placed under to produce students who do well on standardised tests. (Sheldon & Biddle, 1998). However, the world is changing at an unprecedented pace, we do not know the challenges that will be presented tomorrow to the children we teach today. These changes will not only affect the challenges they will face in their working careers but also their personal and social lives. To allow children the opportunities to thrive in the constantly shifting climate of their lives they will need to be imaginative, creative, possess the personal skills to cope with ambiguity, uncertainty and risk, be intrinsically motivated and demonstrate perseverance and flexibility (Duffy, 1998; Donaldson, 2015; Robinson, 2015). To achieve these goals the way in which children are taught needs to be re-examined, the aim of this paper is to show the positive effects of triangulating teaching creatively, teaching for creativity and utilising the EntreComp Framework. Emphasis will be given to theory, personal practice and will specifically look at the Creativity and Coping with Ambiguity, Uncertainty and risk sections of the EntreComp Framework. Through showcasing the positive effects of these three aspects of teaching as a combined practice, there will be a clear demonstration of how education can nurture an environment where children can achieve the educational goals of becoming lifelong learners ready to face the challenges of tomorrow (Sheldon & Biddle, 1998; Donaldson, 2015).
The European Commission created the EntreComp in order to address the skills challenges that are currently facing Europe on a large scale. The aim of the document is to develop a set of competencies that they believe are needed for personal development, social inclusion, active citizenship and employment (JRC Science For Policy Report, 2016).  These are the aims for Wales, being pushed for in the new curriculum developed by Donaldson (2015) and the WAG (2017). These competencies the expected literacy, numeracy, science and foreign languages, as well as looking at transversal skills such as critical thinking, problem solving and learning to learn, which once again echoes the aims of the developing Welsh curriculum (Donaldson, 2015; WAG, 2017). The EntreComp Framework is comprised of 3 areas of competence: Ideas and Opportunities, Resources, and Into Action. Each of these three areas include 5 competences, which together provide a base from which to build upon as the framework develops each of these 15 competencies along an 8-level progression model, which then is provided with a list of 442 learning outcomes in order to provide insight and inspiration (JRC Science For Policy Report, 2016). The progression model presented by the EntreComp Framework is comprised of two aspects:
1. Developing increasing autonomy and responsibility in acting upon ideas and opportunities to create value.
2. Developing the capacity to generate value from simple and predictable contexts up to complex, constantly changing environment. (JRC Science For Policy Report, 2016)
These ideas once again are supported by the new Welsh curriculum (Donaldson, 2015; WAG, 2017), they are also (as will be discussed later) elements for developing creativity (Amabile, 1982b,1990; Amabile et.al. 1986; Crow &Kastello, 2016; and Stoychevea 2003).
	The EntreComp framework also provides learning outcomes which can be designed for educational planning by creating statements of what the learner knows, understands and is able to do after the learning is completed. The learning outcome statements allow for exploratory and transformational creativity to be measured as they take into account sociocultural dictations which do not allow for the labelling of something as creative as they cannot be foreseen in abstraction. (JRC Science For Policy Report, 2016; Boden, 2004). The EntreComp Framework has designed their learning outcomes to be a basis for the development of specific learning contexts and for the development of performance indicator (JRC Science For Policy Report, 2016). 
	Creativity is a complex construct defined within a specific sociocultural context, it is a human activity which results in the production of new, original and appropriate solution to a problem, whether it is an object, a theory or a personal or social act embedded in a human interaction (Stoycheva, 2003; Zhou, 2018). Sternberg & Lubart (1999) define creativity to produce work that is both novel and appropriate. Boden (2004) goes further and classifies creativity into three types: combinational, exploratory or transformational, these categories are based upon the psychological processing features involved in creative. Combinational creativity involves combining familiar things and ideas in a surprising way. Exploratory creativity is realised by generating new ideas or artefacts within an existing conceptual space based on the established culturally-accepted rules and conventional style of thinking (Boden, 2013; Sawyer, 2012). Transformational creativity entails the creation of shocking things and ideas that were “impossible” before, which are beyond the existing conceptual space or specific stylistic limits. Exploratory and transformational creativity are both defined within their sociocultural spaces; ideas or the tangible object(s) are produced before they are deemed to be creative (Boden, 2013). All three forms of creativity can appear in one innovative idea at the same time or they can be considered creative. When measuring creativity and the environment that is needed to produce creative results scientists and researchers can only carefully examine combinational creativity, this is due to the sociocultural features that dictate that exploratory and transformational creativity can only be explained after the work is considered creative (Boden, 2013).
There has been a growing body of research and literature on what influence creativity has on the lives of children and how it effects their social economic outcomes (Zhou, 2018). Some of this research has shown that being creative correlates with a higher wage premium (Gabe, et al., 2007), positive work life (Tavares, 2016), as well as positive correlations to improved health and well-being (Greaves, 2006). This research has also been noted by policy-makers who are now paying attention to the importance of developing a creative workforce in Wales to support transforming industrial economies into technology-driven economies. (Donaldson, 2015; WAG, 2017; Zhou, 2018). Reynolds (2010) notes that a unique share of the economy that is contributing to the economic growth of the country depends upon new technology-based companies and innovative start-up companies who rely heavily upon creative and skilled workers. Educational systems across the world have greatly considered the importance that creativity can play in determining not only individual but social outcomes, this has created great interest in to the development of educational practices that integrate creativity and innovation (Sawyer, 2006). However, studies have shown no direct correlation between creativity and academic achievement (e.g., Ai, 1999; Balgiu & Adir, 2014). These results lead to the assumptions that either creativity is not measured accurately captured by assessments or properly measured by standardised achievement tests in schools (Zhou, 2018).  
	Cognitive neuroscience has been making great advancements to the understanding the impact that creativity has upon the brain and the changes that performing creative tasks can create. When looking at creativity and its impact upon education through neuroscience there are a number of different aspects of creativity researchers have measured by: divergent thinking (McCrae, 1987; Runco & Acar, 2012), represented by originality (Beghetto, 2010); ideational fluency (Snyder, et al., 2004); cognitive flexibility (Ghacibeh, et al., 2006); convergent thinking in making unique associations and solving insight problems (Arden et al, 2010; Dietrich & Kanso, 2010); and vivid imagination (Karawowski, et al., 2017). There have been a number of  standardised behavioural assessments on creativity that have been developed since the 1950’s,  including the Torrance Test of Creative Thinking (TTCT) (Torrance, 1972), Alternate Uses Tasks (Guilford, 1967), Remote Associates Test (Mednick, 1962, 1971), and Creative Functioning Test (Smith & Carlson, 1987). 
	Researchers such as Sawyer (2006) believed that there was a dominance of hemispheres of the brain when it came to creativity. The right hemisphere was thought to control creativity and innovation. Due to this belief educators and policy makers developed right-brain training programmes that focused heavily on the arts in order to develop their right brain abilities (Sawyer, 2006). However, this belief has been disputed as no evidence has been found that a specific hemisphere of the brain is responsible for creativity. Research has found that they whole brain is used for creativity, both the left and right hemispheres play equal and critical roles dependent upon the stage of creativity and work together to create a final creative product (Kaufman, et. al., 2010; Whitman et.al., 2010; Lezak, 2012; Sawyer, 2012). 
	When neuroscientists have considered the nature vs nurture debate when it comes to creativity, they have found that there is a biological difference between those considered highly creative and those deemed to have low creativity (Carlsson et al., 2000; Gibson et al, 2009; Jung et al, 2009; Kuhn et al, 2014; Jauk et al, 2015). Even though there is evidence that suggests that creativity has a genetic basis it is considered to be to complex a phenomenon consisting of many behavioural characteristics (Treffinger, 2009), these activate different cognitive processes across both hemispheres of the brain (Sawyer, 2012), all which must interact in the environment in which the creativity is taking place, when you consider all of these separate parts of the creativity process it is impossible to consider the creative individual the product of biological influence alone (Barbot, et al., 2013). Giving this due consideration an argument must be made that creativity has the potential to be developed through quality education (Zhou, 2018), and give encouragement for a future where cognitive neuroscience can pave the road for educators to specifically create a curriculum which will produce the creative thinkers the future needs (Vartanian, 2013)
[bookmark: _GoBack]  	When looking at how to develop creativity in the classroom there is a wealth of research that shows a variety of methods that can be tailored throughout varying ages and have been shown to be affective on creativity assessments such as: targeted cognitive training (Scott et al.,2004; Tsai, 2013); diversifying experiences (Ritter et al., 2012); episodic memory activation (Madore et al., 2015; Madore et al., 2016); improvisation (Sawyer, 2006; Sowden et al., 2015); and puzzle based open-ended tasks (Ramaraj & Nagammal, 2017). Research has also found that the structural and functional plasticity of the brain can be influenced by educationally driven behavioural changes (Vartanian, 2013; Hyde et al., 2009; Rueda et al., 2005). There has also been the discovery that when training takes place with working memory fundamental changes take place within the regions of the brain that are imperative to creativity (Klingberg, 2010). Zhou (2018), notes that when education focuses on working memory as well as music and attention control it has the potential to make changes to cognitive skills which relate to innovation and creativity such as intelligence, working memory, motor and auditory skills, and executive attention. These findings positively correlate with the works of Kasof (1997) and Memmert (2007) whose research noted that creativity is linked with larger attention spans which allow for the collection of more information at the same time, this allows the individual more potential outcomes when combining, connecting and constructing, this increases the odds of a creative outcome (Martindale, 1999). The works of Kharkhurin (2011) supports these ideas of attention’s relationship to creativity, delving into the effects of selective attention which inhibits irrelevant information, allowing for the individual to filter for relevant information to aide the creative process. This idea would suggest that educational training which expands attention and optimises selective attention could potentially lead to more creative thinking amongst students (Takeuchi et al., 2013). Cognitive neuroscience may have its limitations; however, an overwhelming amount of evidence suggests that creativity-related training has great potential to increase creative thinking through cognitive behavioural interventions (Vartanian, 2013)
When using the EntreComp Framework to consider creativity regarding teaching, it is important to not only look at how to develop the pupil’s creativity but also to direct the process inward and reflect upon personal creativity and how it affects the classroom. Looking at personal practice, overall creativity would be place firmly in the advanced level of proficiency of the Entrecomp Framework, with some aspects rising to expert level and others dipping into intermediate. For example, focusing on challenges strand the Advanced area requires ‘I can judge the right time to take an opportunity to create value.’ (JRC Science For Policy Report, 2016). This has been demonstrated during placement in a year 4 classroom, when a group of pupils showed an interest in a picture of the periodic table. After an in-depth discussion with the pupils where they showed great engagement, a short series of lessons were created to discover what elements of the periodic table made up the things in our lives. By taking initiative and identifying the pupil’s interests as an opportunity to develop their engagement with the sciences value was added to not only to their academic education but to the development of their intrinsic motivation to explore the world through science. In order to progress to the next level of the Framework in this strand, steps must be taken to develop skills that will allow for opportunities such as the one presented above to not only be developed into a few individual lessons but expanded upon taking the pupil’s engagement as far as possible, perhaps looking at termly planning whilst still remaining flexible enough to follow the pupil’s leads.
 To develop the pupil’s creativity in the ‘Define Problems’ of the EntreComp Framework, evidence from research as provided by (Kasof, 1997; Memmert, 2007; Ritter, et.al, 2012; Takeuchi, et.al, 2013; Madore, et al., 2015; Madore, et al., 2016; Ramaraj & Nagammal, 2017), gave credence to the development of ‘Countdown’ as the morning classroom routine. This was designed to move students from the Foundation to the Intermediate stage of the Framework. This took place in a year 4 class of mixed ability learners, every morning a series of letters and numbers would be placed upon the white-board, the challenge was to combine the numbers to use their mathematical skills to combine 5 of the numbers in order to achieve the answer provided by the 6th number. Recognition was given not only to the pupil who could solve the problem the quickest but to the ones who could create the most complex equation and the one who could solve the problem using the least number of steps. With the letters the pupils would be asked to combine the letters to create words with a minimum of 3 letters to the maximum of 7. Recognition would be given to the one who had the most words, the one who had the longest word and anyone who presented a word that no one else in the class knew. The second part of this  practice was presented during the final ten minutes on the Wednesday afternoon, where an open-ended question would be placed upon the board, the pupils would then have until the end of Friday to think about the question, where they would then give their answers and there would be a class discussion/debate about what they believed the answer or solution to the question would be. These small tasks allowed the children to progress over time from ‘I can explore open-ended problems in many ways so as to generate multiple solutions.’ to ‘I can reshape open-ended problems to fit my skills.’ (JRC Science For Policy Report, 2016).
 
	Uncertainty and ambiguities are a part of life, our control over the natural and social conditions of our life is limited and we cannot fully control our own behaviour and its effects upon our environment, ourselves and other people (Stoycheva, 2003). Life is comprised of situations in which we must act with lack of clarity or information, or we find ourselves situations where our normal ways of thinking and doing will not suffice. We are also faced with problematic natural events and human interactions with uncertain outcomes such as emotional ambivalence and cognitive incongruity (Stoycheva, 2003; Norton 1975). Therefore, uncertainty and ambiguous situations are inherent to our lives, both as individuals and as a society we must develop ways to effectively deal with these situations. 
	Reflecting upon personal teaching experiences and relating it to the EntreComp Framework, it could be argued that personally as well as looking at teachers collectively that we all operate at an expert level when you consider the nature of the profession. For example; ‘I can set up appropriate strategies for collecting and monitoring data, which helps me take decisions based on sound evidence.’ (JRC Science For Policy Report, 2016). This statement naturally lends itself to the tracking and monitoring that takes place in the classroom daily. The information gathered in this way dictates how each individual classroom operates, it forms the differentiated learning groups, it allows for progression at individual student levels as well as collectively as a class. Without the ability to do this the education of the children taught would be detrimentally compromised.
	Another reflection is upon the strand managing risks, considering personal placement within the strand a comfortable position would be ‘I can demonstrate that I can make decisions by weighing up both the risks and the expected benefits of a value-creating activity.’ (JRC Science For Policy Report, 2016). This can be seen clearly in several lessons created, however, this skill particularly stands out during a series of music lessons where pupils were asked to create music to accompany poetry. The risk was that the lesson success itself was not guaranteed, the time could have potentially been wasted and no value would be added to the children’s development. However, the calculated benefits of a successful lesson outweighed those of a negative outcome. In order to progress in this strand an evaluation of future lesson plans and teaching techniques would need to be evaluated more in depth to weigh up the risks and expected benefits and develop these assessments across the classroom teaching team.
	Using the music lesson presented previously the pupils were also asked to deal with uncertainty, ambiguity and elements of risk taking. This was done purposefully as ambiguity tolerance is an important aspect of creative endeavours (Stoycheva, 2003).  Psychological research suggests that tolerance of ambiguity as a characteristic of personality in ambiguous situation actually builds upon a pupil’s creative abilities (Sternberg & Lubart, 1995). This would suggest that rather than being separate, ambiguity tolerance and creativity are interrelated and mutually benefit themselves. Urban (1990) noted that ambiguity integrates risk taking, non-conformism, openness for experiences and humour in a dialectical balance between resistance and adaptation which are all important characteristics of creativity. Decision making is also an important aspect of creativity as it is required at crucial moments of generation, evaluation, selection and implementation of solutions (Stoycheva & Lubart, 2001).

	The EntreComp Framework has the potential to change the way we look at teaching, however, only time will tell how effective it is in practice. There are a lot of positive points to using it within education as shown when combined with strong theory of creativity it has the potential to give guidance about progression where none existed before. It allows educators to triangulate the Framework with teaching creatively and teaching for creativity, allowing for the development of the pupils who so desperately require these skills to succeed in our rapidly changing world. This information has the potential to be at the core of the educational revolution in which Wales is about to take part, where no longer will the determined success of a child be placed squarely upon the outcome of how well they perform in an exam.
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