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The Leonardo Effect 
Creative insights lead to new understandings. (Maciej Karwowski, 2020) “To develop a complete mind: Study the science of art; Study the art of science. Learn how to see. Realize that everything connects to everything else.” (Leonardo Da Vinci) (Antoinette, 2019) Science and creativity are used in education approaches such as inquiry – based learning, developing children’s knowledge and understanding of the world. (Lin, 2014) The Leonardo Effect promotes independent learning, (Leonardo Effect, 2023) (Ysgol Bryn Gwalia, N/A) (Maltas, 2020) allowing children to surpass learning challenges and engagement shown when using traditional approaches. (Leonardo Effect, 2023)
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1 - (Rivera, 2018)
There are four stages to the Leonardo Effect Approach. Stage one is for learners to use their experiences to produce questions, allowing the children to learn through discovery (both child and teacher benefit from the enthusiasm that is shown by the child). Next, is stage two which focuses on development, children explore (sensory exploration) and develop ideas. Children use the outcomes of their experiments to make connections. ‘Extending this process of learning enhances development of all learning areas.’ Stage three concentrates on creation, combining the notions of stages one and two to challenge children to “apply their knowledge and skills in an innovative and creative context.”’.  Lastly, stage four focuses on reflection and communication. The child reflects by assessing their work and presenting their findings to others (i.e., friends, peers, teachers). They undertake learning based adventures with the tools acquired. (N/A, 2014) (Payne, 2014) (I.e. this could include forest schools for children who are exploring their environment and learning skills such as teamwork through completing activities such as making shelters together). 
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2 - Exploration & Learning (Sneideman,  2003)
“’Enquiry based learning is a learner-centred approach, using active discovery as the basis for learning. (Times, 2023) This approach improves and ‘transforms the quality and effectiveness of the learning experience by adopting a learner – centred, learner – directed, and enquiry – oriented approach to learning that puts more control for learning with the learner.”’ (Margus Pedaste, 2015) Hickey and Robinson (2013) stated the Leonardo Effect creates an essential link between Art and Science. Placing a great emphasis on play, viewing teachers as merely facilitators of learning and developing the element of exploration. (N/A, 2014) This is further supported by (Wojtasinska, 2017) and (Fulton, 2012). From this, it is clear to see how closely related the Leonardo Effect and enquiry – based learning are in their approaches. 
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3 - Inquiry Based Learning  (Spencer, 2017)
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4 - Inquiry Based Learning (E2STEM  Education, 2023)
The Leonardo Effect emphasises learning through exploration (supported by Piaget and Vygotsky). Vygotsky highlights the importance of interactions between the child and their environment (Evans, 2021). Children are active participants in their learning. (McLeod, 2014) This is supported by Piaget and the Leonardo Effect. Piaget proposed that children learn when exploring the world around them through discovery learning and sensory play, allowing children to explore environments and providing practitioners with ideas for activities that stimulate the senses and help keep children engaged in their learning. (Twinkl, N/A)’ The Leonardo Effect encourages the teacher to be a facilitator in children’s learning and children are at the centre of their learning, (supported by Bruner and Dewey). Bruner places children at the centre of the learning experience and highlights the importance of language and progression in children’s thinking through adults allowing and encouraging children to be active participants in their own learning. Learning is inquiry based and child centred (TeachThought, 2023) and promotes learning through exploration, whilst believing the teacher is a facilitator to the child’s learning. (Robinson, 2018) (Spaseva, 2016) (MacBlain, 2018) Bruner’s, Piaget’s, Vygotsky’s, and Montessori’s theories encourage autonomous learning (First Discoveries, 2022) (EDUCA, 2016) as does the Leonardo Effect and the Regio Emilia approach. Montessori believed that to stimulate learning, children need to have freedom in their learning environment and learning. The learning environment should be ‘designed to encourage children to explore, communicate with others, develop relationships, and to be happy and self – motivated.’ (MacBlain, 2022) (Daily Montessori, 2021) The Regio Emilia approach takes inspiration from the theories of Piaget, Vygotsky, and Bruner. The Reggio Emilia approach is child – centred and promotes learning environments that facilitates children’s learning through exploration and experimentation. ‘One of the basic qualities of the Reggio Emilia approach is that it allows children to make new discoveries by presenting them concrete experiences. Children pass through the stages of studying, producing, and testing their hypotheses, respectively.’ (Arseven, 2014)
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5 - (Sawyer, 2018)
‘A whole-school approach to learning, called the 'Leonardo effect', develops pupils’ critical thinking and independent learning skills. During the first term of each year, pupils acquire skills and knowledge about a specific topic. In the second term, they manage their own learning about the topic. The third term is used to develop science and creative skills in relation to the topic. Teachers encourage pupils’ creativity, research, investigation, and problem-solving skills throughout the year. The headteacher evaluates standards through direct observation of lessons and through monitoring pupils’ output. This information is used to ensure smooth transition between year groups and key stages. The school uses an in-service training day each year for staff to evaluate their work, analyse pupil outcomes, and to plan for the year ahead.’ (ESTYN, N/A) This is an example of how the Leonardo Effect has been implemented in schools and the outcomes of using this approach show how successful it is.
There are many benefits to using the Leonardo Effect approach in education. The first being that it promotes independent thinking and learning. It is important for children to be an active participant in their learning as this will encourage them to develop essential life skills such as critical thinking, problem solving and an awareness of cause and consequences, as well as developing social and communication skills because they must present their findings to others. The second benefit of is that the approach is child – centred approach which encourages children to be enthusiastic about their learning meaning results and intake of knowledge are improved. It is a ‘direct process with clear results.’ And the last is that it integrates different areas of the curriculum (i.e., art and science) which means that learning is improved for the child across their whole education, for example, subjects such as art and science could be integrated to make their learning in those subjects more interesting for them, i.e., this could be learning through creating posters or etc… from personal experience, I have seen this approach be very successful in encouraging and improving children’s learning (N/A, 2014).
However, there are numerous shortcomings regarding the use of this approach to children’s learning and education. The first being that it can be difficult to maintain and control authority over class because there is a great deal of freedom for the child and their learning, this can mean a large amount of loud noise, making the role of supervising the children difficult. Also, there is an element of risk because children must take certain risks to develop their learning and it is difficult to prevent the child taking risks without also preventing possible learning.  The third shortcoming when using this approach would be the funding because schools need numerous resources in order to facilitate children’s learning as much as possible, children learn in different ways so it is important for schools to have a variety of resources to cater to all types of and a variety of subjects in their learning. (N/A, 2014)
Creative Play 
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‘“Children learn as they play. Most importantly, in play, children learn how to learn.” (O. Fred Donaldson).’ (Winfield, 2023) “Learning by doing plays a critical part in CIE (Creativity, Innovation and Entrepreneurship), therefore training is grounded in practices that encourage students to act creatively, innovatively and entrepreneurially.” (Kokshagina, 2022) Teachers, as a mentor and role model, play an important role in promoting creativity in their students. Creative play is an essential part to education, it allows the child to foster crucial skills such as social, communication, problem – solving and teamwork. ‘It is an activity that encourages children to role play, use their imagination, try new things, and to use toys or materials that they are already familiar with in a new way. Creative play encourages self-expression through experimentation, so the children can learn about themselves as well as learning about the world around them.’ (Bailey, 2023) (Zunic, 2018) (HoneyComb Learning Academy, N/A) (British Council, 2023)
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6 - (CECE Early Childhood Videos at Eastern CT State U., 2015)
‘Play is intimately linked to learning – both, at their best, involve processes of experimentation, exploration and boundary testing. Play based and inquiry learning is the process during play when students inquire using their imagination to explore, experiment, discover, collaborate, improvise and create. Play based and inquiry learning has a positive influence on social, physical, emotional and cognitive development. (British Council, 2023) Experimenting through play allows children to develop their curiosity which encourages inquiry – based learning. (Michalopoulou, 2014) ‘Play-based learning uses children's natural motivation to play as a context for learning. During play, students inquire and learn using their imagination to explore, experiment, discover, collaborate, improvise and create.’ (Department of Education: Victoria State Government, 2019)
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7 - (The Boyd School, 2012)
According to early childhood researchers, pretend play (dress ups and role playing) or creative play, is how children learn best. With creative play, children often imitate life such as playing “family,” “school,” or “restaurant” which helps them to develop in essential areas of learning such as their knowledge and understanding of the world, as they are learning how to manage different situations. This can be used in schools through having creative corners and role play areas (classrooms that facilitate creative play and learning) with options for dress up, playing shop, etc… that allow the child to see how they would need to act in real life situations, and teaches them essential skills such as budgeting and organisation. From personal experience I have seen this approach encourage and enthuse children to be active participants in their learning, one example used that I have seen be successful is the role playing of stories, i.e. when reading books such as ‘The Gruffalo’ and allowing children to dress up and be the characters, it was clear to see that the children had learned more and were more interested in the story than when the children had to sit down and listen to it.
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8 - This shows how beneficial it is to allow children time for creative play and why creative play is such an important part of their learning.
There are many child development theories that support the notion of creative play being an important aspect of a child’s education. Vygotsky’s theory supports a creative play – based learning approach in education but implies that there are rules that emerge in play through social context, in other words, the child’s play will be influenced by their experiences. (Sandel, 2020) This is a very similar approach to the Montessori play theory which also states that even though children need freedom to play, there are rules in their creative play, especially when acting out ‘real life’ scenarios. Montessori’s play theory ‘also focuses on the importance of sensory play for children.’ This is supported by Piaget’s theory in cognitive development which states that children learn most when exploring their environment and make use of all their senses through activities such as sensory play. (Twinkl, N/A) Allowing a child to have an environment that they can explore and that facilitates their learning is also stated as crucial for their learning by the Reggio Emilia approach which encourages creative play in education. (Seong Bock Hong, 2016) (Flavin, 2020)
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9 - (AITSL, 2016) This is an example of how well creative play approaches such as the Reggio Emilia can be implemented and how they are implemented. 
There are many benefits to using a creative play – based learning approach in education. These include developing creativity, curiosity and independence in addition to the child’s language skills, physical skills such as fine motor (when grabbing toys or putting dress ups on etc…) and also provides children with a safe space to experiment and try new things and to make mistakes which encourages them to be confident, happy and have high self – esteem. (Kids Club Childcare: Early Childhood Learning Centres, 2023) (Zunic, 2018) Creative play is an important part of education because it encourages creativity and improves children’s logical thinking skills such as problem – solving which they will need throughout their lives. (Zunic, 2018) (Rhino Play, 2018) However, there are also shortcomings to using this approach that include a lack of structure, meaning that more academic lessons are not learnt at the level they should be, meaning that parents of the children in the school may complain about their child’s learning. (Drew, 2022) In addition, there may be children that this learning style would not work for (those with social issues, or autistic children who like routine and structure) meaning they would have an unfair disadvantage to their learning. (Levy, N/A)
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10 - (Eppard, 2020) This video shows how important play is to a child’s education and includes some of the benefits to using a play – based approach in education. 
‘When planning for children’s early learning experiences, there are key principles that draw attention and are considered foundational to how children develop as thinkers. Play and creativity are two such concepts.’ (Duncan, 2019) Approaches such as the Leonardo Effect and creative play allow children to have an education that is stimulating and innovative whilst enabling them to develop essential life skills.
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