Introduction

School X is a 3-16 school with a large population of pupils. School unnamed due to BERA (2018) guidelines on anonymity. It has a Resource Base, catering for a large percentage of statemented pupils, plus pupils on school action and school action plus. The pupils follow a fully inclusive curriculum. The School ALN policy (2017) states that the school is fully committed to provide a differentiated curriculum that is broad, balanced and relevant, irrespective of the varied difficulties pupils may have. Each pupil deserves the opportunities to fulfil their potential, utilising both skilled staff and suitable resources when necessary.
This lesson was planned for a year 8 class of pupils with Additional Learning Needs (ALN) within the Resource Base. As per the nature of the various learning needs of the class, the lesson is designed to address a mixed ability range. There are pupils in the class that are expected an outcome of a National Curriculum in Science L3 at end of Key Stage 3, and one or two who are expected a L6. The class has a permanent Teaching Assistant who is fully knowledgeable on the pupils in the class and is proactive in addressing difficulties and pre-empting possible problems in the classroom. The class has a high level of varied needs, with a poor average reading age which leads to a lack of self confidence in their abilities which can be a recurrent difficulty to address.
The misconception chosen to address in this lesson is that some children do not think human beings are animals. 
Literature review

Most authors agree that a misconception is borne of constructivist theory. Children have pre-conceived ideas of how the world around them works, based on their own personal experiences, and this is how a misconception is developed. (Allen 2010, Ross, Lakin & McKechnie” (2010), Naz &Nazreen (2013), Bahar (2003). Ross, Lakin and McKechnie (2010) refer to the misconceptions as “naïve beliefs” (p41) and that those beliefs need to be challenged or the idea extended. Allen (2010) asserts that once these misconceptions are consolidated, it is difficult to change the view of the individual, and that in attempting to do so, more misconceptions may be developed. 
Donaldson’s Successful Futures (2015) give 12 Pedagogical Principles to achieve good teaching and learning. Principle 3 suggests the use of multiple approaches including “direct teaching” (p65) and discusses the different teaching methods used in the classroom, those being both direct teaching and discovery or constructivist methods. Allen (2010) states that most literature is mostly constructivist methods, bringing about conceptual change and therefore addressing and correcting misconceptions. Continuing in Donaldson, Principle no 4 “Good Teaching and learning means employing a blend of approaches including those that promote problem solving, creative and critical thinking” (p65) pupils that learn together to solve problems creatively can make connections that can actively construct meaning in their learning. This is lending to a constructivist approach and agrees with Allen (2010). 
Naz and Nazreen (2013) tested the two approaches in action research. Firstly, they conducted interviews to find out children’s misconceptions about classification of animals, then they split the group into two groups, group A and B. Group A received teacher led instruction, or direct teaching for a number of sessions, Group B took part in different constructivist based approaches. Each group was interviewed afterwards, with Group B showing more scientific understanding and less existing or new misconceptions than group A. Other research suggests that pupils have misconceptions in classifying animals but neglects to conclude with an approach to correct these misconceptions (Kubiato & Propok 2007, Braund 1991). Unfortunately, there is a minimal amount of research available on how to challenge misconceptions whilst looking at simple classification of animals. From Naz and Nazreen’s (2013) research, a constructivist approach was certainly more successful. More information is found in teaching science educational textbooks where various types of activities designed to correct a misconception on classification of animals are present. Allen (2010), suggests that pupils write down what they believe a certain animal has to be like, or by having four kingdoms (protoctists and prokaryotes simplified into a “single-celled” group) on the board and pupils sorting a variety of animals into those groups. The first activity may be a little abstract for pupils of primary education age, and its completion would very much depend on the writing ability of the children completing the task. The second activity may be too simplified for those of a lower secondary age, plus this task would be very much a teacher led approach, rather than the constructivist approach he suggests would be most beneficial to challenge the misconception. This approach does not lend to the independent learning purpose and thus pupils making meaningful connections to correct misconceptions, as per Donaldson’s findings in his Successful Futures (2015) document? 
Activities suggested by Ingram (2011), suggest the sorting and identifying of cards as an engaging task for the pupils. This approach includes the need for discussion with peers that lends towards the collaborative approach and independent learning of Donaldson. He also mentions the use of concept circles which then introduces the idea of using a form of data handling and sorting into the activity, connecting the use of skills through the curriculum. Bahar (2003) mentions the use of diagnostic tree testing as a strategy to challenge a misconception. These two methods of challenging a misconception or extending of previous knowledge already constructed within the pupil allows them to begin to use such methods as scientific modelling / computational thinking in the process of correcting the misconception, rather than simply sort and identify similarities and differences, as per Allen (2010) suggests above. 
Scientific modelling is an essential aspect to the practice of science (Chen, Benus, Yarker 2013). It is explicitly part of the Draft Curriculum in Wales for Science and Technology (2020) in both Progression steps 3 and 4. Using a scientific model helps the scientist explain, reason and make predictions to make sense of the world. Computational thinking is part of the Digital Competency Framework (2019), under the Data and Computational thinking strand, ensuring that logical thinking is applied to a problem. Applying such models to the correction of classification misconceptions would grant a more multi-faceted approach to resolve the misconception, using a constructivist approach encompassing collaboration, independent and interactive learning.
Children may also have misconceptions because many words have everyday meanings and specific scientific definitions. Ross, Lakin and McKechnie (2010) discuss the effect of children having “grains of truth” (p36) in their understanding of language. Both Ross, Lakin and McKechnie (2010 p37) offer that “animals are furry and have four legs”, Allen (2010) offers that children have the misconception that since most children’s experience of animals are their own pet animals and those seen at farms. Surprisingly, if a child were to look up the definition of “animal” in the online Merriam-Webster Learner’s dictionary (no date), they would be given, as the first definition of animal “a living thing that is not a human being or a plant”. This is indeed a challenge to overcome, as dictionaries are an invaluable resource used in school to aid understanding and spelling, particularly in the primary school.  Allen (2010) also mentions that children may have this misconception because of a possible religious or ethical understanding, rather than a child having a misconception of the word “animal”. When we use the word “animal” in science, the meaning is extended to living things that rely on other organisms for nutrition, and that all animals are multicellular. (Ross, Lakin and McKechnie 2010).  Osborne & Gilbert states this misconception could be deeply rooted in the constructs made by children because of seemingly definitive evidence to the contrary (1980, cited in Naz and Nazreen, 2013, p197), to challenge this misconception and to make a new connection with the scientific aspect of the word needs considerable thought.
The Draft Curriculum for Wales for Science and Technology (2019), whilst referring to the Literacy competency of the curriculum for science mentions the fact that science includes specialised and technical words that exist both in the real world and within the subject. To achieve understanding of these technical terms results in greater progression within the subject. However, there is no direction given in how establishing understanding of technical terms could be achieved. Cohen (2012), is an advocate of direct vocabulary instruction in science. Her methods of teaching vocabulary mostly consist of linking the words with imagery and semantic mapping, along with specific key word instruction. The Improving Literacy in Secondary Schools (nd), though not affiliated with Welsh Education is a comprehensive document on how to improve literacy skills in school. It devotes an entire chapter to formal vocabulary instruction and lists many ways in which to reinforce new vocabulary. However, the use of imagery is not listed here. For teachers to be able to apply the various techniques listed, there would need to be vigorous teacher training throughout school in how to incorporate vocabulary teaching practices naturally into lessons. Talbot (2019) uses an adapted Frayer model to help his pupils consolidate meaning of a word as follows –
[image: ]







This model is of a graphic organiser type, breaking down the word into firstly using elicitation of the students existing knowledge of the word, using etymology and morphology of the words, plus building words techniques. This is visual and lays out the words in a simple manner and encourages the verbal use of the word. Using a model such as this can be easily adapted to suit the ability level of the pupils in the class and consolidates the word using different techniques outlined in the Improving Literacy (date) document, plus tackles the vocabulary instruction needed to fulfill the Literacy aspect of the Draft Science Curriculum (date). The approach could lend itself to the direct teaching or independent learning according to the ability level of the pupils. On the other hand, this could also be a time-consuming exercise and may not be a quick starter to a lesson or task within a lesson, especially if you are introducing more than one key term. Returning to the crux of the matter, whilst different authors have discussed different techniques of tackling vocabulary instruction and tackling language misconceptions, it can be argued that each has merit, and is valuable, and use of techniques should depend on the context of the vocabulary and the class dynamics.
Analysis

It has been established that children have misconceptions when classifying animals. Usually, to start a lesson, pupils are given a learning objective to indicate what they should be able to do at the end of the lesson (Toplis 2015). In this case, the learning objective is to explain why or how a human being is an animal. In the case of this lesson, if the pupils are given the learning objective at the start, the lesson is nullified. The purpose of the lesson is that pupils use a constructivist approach to develop a new scientific concept by creating a new construct (Allen 2010). In the case of this lesson, the learning objective is to be discovered by the pupils. If pupils can discover the learning objective and explain why humans are animals in a scientific manner, they should have formed that new construct.
Donaldson (2015) has written 12 Pedagogical Principles as part of the Successful Futures document (2015) which lays out how good teaching and learning takes place. This lesson encompasses these principles. Various skills are tested and strengthened during this lesson, whilst challenging a misconception. Prior learning is built upon by the starter activity, which needs to be useful to the learner (Ross, Lakin & McKechnie 2010). The starter essentially reminds pupils of the previous learning and links the lesson to previous biological processes and accompanying terms, which adheres to Donaldson (2015).
The lesson contains a focus on vocabulary. The Draft Curriculum for Wales in Science and Technology (2019) acknowledges that the teaching of technical language results in progress in the Areas of Learning (AoLE). As such the term “classification” was introduced to the children via the adapted Frayer model used by Talbot (2019) to introduce and break down understanding of the word. The pupils are encouraged to use the terms “classification” and “classify” verbally in context to firmly establish the word in the working lexicon of the pupils. 
Using a cross curricular approach and applying knowledge for different AoLE to lessons is stipulated within the 12 Principles. This lesson aims for the pupils to use the logical reasoning skills desired by the DCF (2019) in the Data and Computational strand, by using a flowchart to solve a problem which ties with the principle of encouraging creative problem-solving and critical thinking.  Pupils are working in groups, thus sharing in their learning via collaboration and enhancing positive social relationships. Ensuring a good range of teaching methods are applied in this lesson. In this instance, it is uncertain whether pupils had worked with flowcharts previously, therefore a section of direct teaching is inserted on what a flowchart is and how it works. The structure of this part is essential to the completion of the lesson. Differentiation of this lesson allows more able pupils to be able to modify the flowchart.
In choosing their own level of work, pupils are setting themselves high standards for their own achievement and taking responsibility for their own learning, again adhering to Donaldson’s principles.  The tasks require very little written work. A “pens down” (McDaid 2015 p35) lesson motivates and engages pupils. The choice of various tasks, and the choice to change if necessary allows pupils to be successful, regardless of their ability. 
To support the pupils independent learning, they are given a question mat of options that they can use to initiate their own question asking whilst sorting cards of various animals as suggested by Allen (2010) as a method of challenging a misconception. They can decide in the group the appropriate questions to ask about the animals they are in the process of sorting according to biological and physical criteria. Teacher questioning will direct the pupils to previous learning for answers to their questions and help with making observations on the physical structure of the animals. Assessment for Learning (AfL) principles (Donaldson 2015) are applied whilst speaking with pupils, encouraging pupils to think about their thinking, promoting metacognition.
Once the pupils have completed their flowcharts, they use the same process of identifying biological and physical in a human being. At this time, practice of asking appropriate scientific questions and prior knowledge of humans should result in placement within the mammal group, as the logical structure of the problem-solving flowchart applies. Thus, the pupils should be able to explain why humans are animals by evidence of scientific processes. The only barrier will be strength of the misconception held by individual pupils that humans are not animals. 
AfL skills are also applied during the plenary. Pupils are shown the correct groups that animals belong in – including the human with the mammals. The exit ticket again leads pupils to metacognition plus allows pupils to take responsibility of their learning by signposting what they need to learn next. 
Evaluation

The microteach brief specified a 20-minute lesson. This is not a 20-minute lesson, more accurate guide would be 1 hour. To tackle this complex misconception in 20 minutes would not allow for the comprehensive approach to fully challenging the misconception. The starter was brief enough, eliciting previous learning to apply to the main task. However, to include flowcharts when unsure as to whether the class had encountered them before meant extra time added to the lesson to establish a working knowledge of a simple flowchart. Contrarily, the pupils may be very familiar with flowcharts from use across other subjects, and consequently, my approach would be too simplistic. Establishing a knowledge of prior learning in flowcharts from colleagues would have been prudent. 
Sorting the animal cards and applying to the flowcharts could have taken a considerable amount of time. This would depend on factors such as the pupil’s engagement and motivation to solve the problem and the difficulty of the task they chose, or pupils would have deliberately chosen a task that was too easy to avoid hard work, this would result in disruption in the classroom. There are no extension activities provided at present to keep finished pupils busy. 
There is no time in this lesson to explicitly name the groups in class. However, this could be done as pupils are working and the teacher is circulating discussing and questioning. On the other hand, this could be tagged onto the next lesson, possibly extending knowledge by introducing kingdoms.
A major obstacle to this lesson would be a basic lack of knowledge about animals (Kubiato & Propok 2007). Ideally, a visit from a travelling animal encounters company would be ideal prior to this lesson, particularly to introduce amphibians, insects, molluscs, etc. that pupils are mostly unfamiliar with. This would lead to an authentic context for learning (Donaldson 2015) that could be applied to this lesson.
This lesson could be approached in different ways. Research has shown above that pupils think of the everyday meaning of animals as something that is fluffy, has four legs and lives on land. To dispel this misconception, an alternative starter could consist of a sheet with 4 different definitions of what an animal is, using everyday terms and those more scientific. Individual pupils could tick the what they think is the correct meaning and check if they still think that is correct at the end of the lesson. This should show clear progression for the pupils. For example -
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Instead of using flowcharts and approaching with a cross curricular aspect, scientific modelling or a different type of graphic organiser could have been used in the form of concept maps, concept circles or the use of Venn diagrams. For example, pupils could put together a concept map as follows -
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[bookmark: _GoBack]This concept map could be differentiated in many ways.  Alternatively, this map would be a good revision/ homework/ extension exercise. 
Conclusion

Though this lesson is interactive and collaborative, and should be fun, it would be a very difficult lesson to deliver in the class it is aimed towards. There are pupils with strong personalities who will not like to work with other pupils. There are several disengaged students who need considerable encouragement to try.
Examining the misconception of whether humans are animals has been an interesting. It was apparent this misconception existed, from experience in the classroom, however, the discovery that there are even misconceptions inherent in the language we use has been enlightening. Thinking about the language used in class and possible misconceptions will certainly form a part of future lesson planning. 
Reading has been informative in how pupils may still retain a misconception after it has been challenged and it is thought pupils have formed a new construct in their head. Further elicitation will take place once a misconception has addressed to ensure the misconception has been successfully challenged. 
Using graphic organisers in the classroom and attempting a cross curricular link with the DCF has led to new personal learning and understanding of these processes and will be an invaluable addition to teaching approaches in the classroom. Once pupils are accustomed to working in this manner, and flowcharts become more complex, progression encourages working in a logical manner to solve problems. This way of thinking will benefit them throughout the curriculum and as an adult in the workplace.
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