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The word ‘cognition’ is derived from the Latin word ‘cognoscere’ – ‘to know’ (CogniFit, 2019). Cognition is a mental process that humans endure daily and is an essential life skill allowing the acquisition and accumulation of knowledge (Bartlett and Burton, 2012). The retrieved knowledge provides skills such as; the ability to form judgements and evaluations, alongside reasoning, problem solving and decision making.Cognition plays a huge part in each of our daily lives, governing our thoughts and actions, which in turn allow us to interact and understand the environment in which we live (Cambridge Cognition, 2019). 
Cognitive psychology focuses on how knowledge is acquired and processed. Since the 1870s, several psychologists have studied cognition and how individuals process information. John Piaget, was one of many psychologists who undertook research in this field. In 1932, Piaget released his theories and the findings were said to be groundbreaking (Bartlett and Burton, 2012). Piaget’s work has continued to have an impact within education, with many aspects of his theories still used today. So who is John Piaget and what did he achieve?
John Piaget (1896 - 1980) (Gray and Macblain, 2015) originated from Sweden and is reputed to have been an influential figure who concentrated his research on the development of children during the twentieth century. Piaget initially trained as a biologist who studied epistemology. Following the birth of his children, Piaget became interested in how children developed. His interest became his life long passion, with his reputation earning him as one of the most influential people in his field. Piaget created a constructivist approach to understanding how children learn (Pritchard, 2010) and provided evidential research which distinguished how adults and children think, recognising that children’s thought processes differ to adults (Gray and Macblain, 2015). Piaget experimented and tested many of his theories on his own children under laboratory conditions. He has since received wide criticism for the moral treatment of his own children, which would today be regarded as unacceptable in modern society (Bartlett and Burton, 2012).
Piaget was compassionate about his research and spent many hours observing how his own children developed. Piaget frequently referred to children as being little busy scientists who actively participated in their own experiments as they learnt and discovered about the environment in which they lived. He noted how children actively interacted with their surroundings whilst building upon their own knowledge and acquiring new.  From the observations, Piaget developed a theory which suggested that intelligence matures through a series of set stages, whilst a child is practically involved in their own learning (Gray and Macblain, 2015). Piaget titled his theory ‘constructivism’ which consisted of four stages. The stages were referred to as invariants, as each child has to progress through each and every stage fully before moving on to the next (Gray and Macblain, 2015). The theory is said to resemble the rungs on a ladder. As the child climbs each ladder rung (or operational stage) their knowledge becomes broader, leaving them hungry for more information. As a result, the child progresses to the next rung until they have reached the top of the ladder. There is no getting off rung, so each child has to continue to climb every rung to complete the task (Gray and Macblain, 2015). Piaget categorised his developmental theory into four stages; the sensorimotor stage (0-2 years), the pre-operational stage (2-7 years), the concrete operational stage (7-11 years) and the formal operational stage (11-15 years) (Pritchard, 2010).
The first stage (sensorimotor) is undertaken by children aged between birth and two years of age with Piaget suggesting that cognitive development takes place using reflexive behaviour creating behavioural patterns and chains (Pritchard, 2010). Piaget further categorised this stage into six sub-categories; reflexive, primary circular, secondary circular, coordination of secondary schemes, tertiary circular and the beginning of representational thought. The first sub-stage, reflexive is from birth to one month when babies utilise reflexive actions such as sucking and grasping in order to survive. These essential life skills are used by the baby to drink milk as a source of food. Secondly, the primary circular stage is from one to four months and describes bodily actions displayed by the baby. For example, a baby sucking its own thumb. Thirdly, the secondary circular stage is observed in babies aged four to eight months and can include repetitive actions following a chance discovery. For example, a baby could accidentally touch a mobile attached to its pram which in turn swings backwards and forwards. Fourthly, the secondary scheme stage is seen in babies aged eight to twelve months and could include actions which are intentional. For example, the baby may reach and grab its bottle if a drink is required. Fifthly, the tertiary circular stage is seen is babies aged twelve to eighteen months, when repetitive actions create a reaction. For example, the baby may turn its bottle of drink upside down to watch the milk spill out. Lastly, the representational thought stage is seen in babies aged eighteen to twenty four months who display problem solving skills. For example, a baby would use its fingers to copy actions learnt during the singing of a nursery rhymes (Pritchard, 2010).
The second stage (pre-operational) allows children of two to seven years to utilise their language skills whilst developing their imagination. However, children of this age according to Piaget are said to only think of only themselves with total disregard  for others. Piaget split this stage into two further substages; preconceptual and intuitive phase. A child at the preconceptual stage (2-4 years) is said to actively engage in the world of imaginary play. Piaget believe that imaginary play was an essential element of cognitive development. An example of play here could be a child imitating the role of a doctor caring for her young baby using a doll. The intuitive phase (4-7 years) according to Piaget is when children are able to see the whole picture instead of snapshots of the scene. Piaget used the term ‘decentring’ to describe this process (Gray and Macblain, 2015). For example, a child could be sorting cars into groups according to their colour. When the child is questioned as to whether there are more green than red cars, the child correctly answers red. However, a limitation of the child’s development at this stage would be that the child is totally focused on the colour of the cars, rather than the whole picture which is group of cars. Piaget’s theory at this stage has since been criticised by Meadows (1993, cited in Gray and Macblain, 2015) for concentrating on the constraints of the child’s thought, instead of their progress.
The third stage ( concrete operational) is undertaken by children aged seven to eleven years of age. Piaget suggest that children in this stage are now able to ‘decentrate’ using logical thought and mental processes (Arthur and Peterson, 2012). Children’s thinking in this stage takes a flexible approach to their learning thus allowing them use their prior knowledge to problem solve. Children are also able to internally perform mental operations within the structure of their brain which allows them to solve simple mathematical operations including addition, subtraction, multiplication and division. A child prior to this operational stage would have used their fingers to solve simple mathematical operations. However, they are now able to use counters as a strategy to aid their counting and learning. This stage also uses ‘seriation’ and ‘transitivity’. Seriation describes the ordering of objects into separate categories such as speed, height or weight. Transitivity describes the ability to calculate the relationship between various items in an order. For example, when Bethan was asked to put her reading books away in order of height on the shelf, she started with the tallest at one end, and at the opposite end she placed the shortest (Gray and Macblain, 2015). 
The fourth stage (formal operational) is undertaken by children of eleven to fifteen years of age. Piaget believes children at this stage are able to manage, control and organise their thoughts into ideas, objects and events. Children in this stage have an active imagination allowing them to create imagery for items they may never have seen (Bartlett and Burton, 2012). During this stage, a child is said to be at the highest order of cognitive thinking, providing skills which allow them to think abstractly and hypothetically. For example, a pupil in a school science lesson would test theories practically to understand why two chemicals react when added together. The pupil would need to draw upon their previously acquired knowledge whilst testing new hypothesises to discover why. However, a limiting factor of this stage, would be a lack knowledge (Pritchard, 2010).
Another aspect of Piaget’s work was the schema theory which several leading psychologists have since introduced into their own theories. Piaget believed that patterns developed cognitively for all items using schemas. Piaget’s schema theory, introduced the idea that facts are not recalled in their full entirety when required. Piaget, instead believed that existing facts are built upon by adding on new information, which is then re-stored in a new format. The schemas are then re-used when new information is acquired, either adding on information or creating a new schema via sorting and categorising (Gray and Macblain, 2015). For each individual, every schema is personal and therefore reflects on their own learning experiences (Bartlett and Burton, 2012). 
Children create and build upon their schemas by exploring the world in which they live in, absorbing knowledge as they participate in new experiences. Schemas are split into three separate processes; assimilation, accommodation and equilibrium.  The first process of assimilation is the acquirement of new knowledge via an experience which is added to any previous stored memory (schema), increasing the child’s understanding. The second process of accommodation is used to describe any new knowledge that conflicts with an already stored memory (schema). The memory has to undergo an adjustment before it is given a new memory (schema). The third process of equilibrium is used to describe a learner who has found a balance between their own internal thinking process and the external experiences endured within the environment (Gray and Macblain, 2015).
Following his publication of theories, Piaget acclaimed the title of being the first theorist to address cognitive thinking. However, Piaget’s work has also attracted much criticism, in particular for his constructivism theory, which according to some critics does not address the reason why a child progresses from one stage to the next (Gray and Macblain, 2015).  Cynics to Piaget’s work have also disputed that equilibrium is difficult to justify with Meadows (1993, cited in Gray and Macblain, 2015) suggesting that the language Piaget used during his research analysis was too difficult for young children to understand. Another critic, Susan Isaacs (Gray and Macblain, 2015) also claims that Piaget portrays children negatively, focusing on what children can’t achieve, in favour of what they can. Following the publication of Piaget’s work, it became evident that Piaget failed to divulge the sample size of children used. This has left critics challenging its validity, in conjunction with a claim that Piaget focused solely on a sample of middle-class white children rather than children from different socio, economic and cultural backgrounds.
In contrast, Piaget’s work is acclaimed by many educationalists with aspects of his theories having an  impact on education (Gray and Macblain, 2015). During the 1960s, Piaget’s legacies began to slowly creep into the classroom environment. The design of the classroom changed from traditional individual desks into areas of workspace to facilitate group working. The role of the  instructor teacher changed to a facilitator role; one who positively encourages pupils to seek out their own interests within learning. Piaget’s legacies are today, particularly evident within the Early Years Foundation Stage which concentrates on the social, physical, emotional and cognitive development of the child. Lev Vygotsky, was a passionate psychologist who also researched child development. Vygotsky deeply respected many of Piaget’s findings, but also identified many flaws in his work. Vygotsky developed a theory, which was built upon the foundation blocks of Piaget’s work, whilst addressing many of the shortfalls, such as the culture and environment of the child. Similarly, both theorists were interested in the process, rather than the product of cognitive thinking (Gray and Macblain, 2015).
It is particularly evident that Piaget was a pivotal figure in the development of cognitive thinking and the understanding of child development. Elements of Piaget’s principles have been used widely in education for many years, having a major impact in the role of the class teacher and the aesthetics of the learning environment. Aspects of Piaget’s theories are today evident within the Early Years Foundation Stage, where children are encouraged to actively participate in their own learning. In contrast, Piaget’s work did attract criticism from other psychologists, but Lev  Vygotsky utilised Piaget’s findings as a foundation in which to build his own theory of cognitive thinking, addressing many of Piaget’s shortfalls. Piaget’s legacies will continue to attract positive and negative criticism within education, with the role of cognition in the development and understanding of the child, continuing to be a subject of debate for many years to come.
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