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A critical discussion which reflects on effective and creative teaching and 

learning of primary science.  

 

Creativity is often only thought to apply to Art and Music lessons, however a 

resourceful teacher will make their science lessons effective by engaging their 

learners with creative teaching approaches. Keough states that "Creative teaching in 

science is about providing the stimulus and the space for pupils to explore their own 

ideas. It's about being inventive and imaginative." (2011 p.103.) which "is more likely 

to get pupils to think, to reason, to argue, and to be creative in their own thinking." 

(Keough 2011 p. 104.) This will help children become autonomous learners, which is 

the aim of effective teaching. Therefore, the aim of this essay is to reflect on the 

effective and creative teaching and learning of science in the current primary 

classroom.  

 

To be an effective teacher, you first must understand how children learn and what 

barriers you will need to overcome. Guy Claxton (2002), has built upon Vygotsky’s 

social constructivist approach and believes there are eight traits a pupil needs to 

have to be a confident learner. These are called the Magnificent Eight, which are 

curiosity, courage, exploration, experimentation, imagination, reasoning, sociability 

and reflection. Therefore, effective teaching must give opportunities for learners to 

develop these in order to become confident learners. Teachers need to plan their 

lessons to ensure that "all pupils should receive a broad and balanced curriculum, 

relevant to their individual needs" (Wellington and Ireson 2012 p.140.) This needs to 

be carefully considered when planning, as each child will bring their own prior 

understanding, skills, misconceptions as well as their own barriers to learning into 

the classroom (Wellington and Ireson 2012). The UK school census from January 

2013 stated that “one in six primary school pupils in England do not have English as 

their first language” (2015). On placement 12 children from my class of 29 had 

English as an additional language (EAL) which is a potential barrier to learning as 

"the language demands of discussion of observations and explanations through 

which much science learning progress can be problematic for children whose 

English language is still developing."  (Smyth et al., 2009 p.1.).  
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Different resolutions will depend on the individual learner’s needs, my placement 

school had funding for bilingual support assistants, who would pre-teach keywords 

enabling the learner to access the language from the lesson. This was extremely 

useful, however teachers should also communicate through a range of approaches 

including the use of, pictures or diagrams, writing and video, as this will allow all 

learners to access the lesson in a way that supports their learning style (Wellington 

and Ireson 2012) as well as language demands. 

 

Another way to support all learners would be to differentiate the task. This could be 

by providing an alternative method that may be scaffolded with additional resources 

or by allowing a different outcome. For example, on placement two students with 

limited English would record their results through photographs rather than writing a 

conclusion. Such differentiation supports all learners including children with EAL as 

well as learners with Special educational needs.  

 

As "Science misconceptions represent a barrier to learning at all levels of education" 

(Allen 2010 p.5.) it is essential that teachers identify and challenge their own 

misconceptions; this will help them increase their subject knowledge and their 

confidence in challenging children’s misconceptions. As stated by Loxley (2014), 

children learn through exploration, re-describing and then applying their knowledge.  

Thus, children should be given opportunities for exploration of high quality stimuli 

enabling understanding of scientific concepts, thus challenging their own 

misconceptions through enquiry. Investigations underpin Claxton’s magnificent 8 

theory (2002) through curiosity, exploration and experimentation but also provide 

memorable learning experiences.   

 

When using exciting stimuli, it can be easy for the learners to forget about the 

scientific content of the lesson and focus on the stimuli rather than the learning 

objectives. Carefully planning the use of stimuli to make them effective learning 

resources. Primarily children should be encouraged to explore stimuli independently, 

for example in session one of Exploring Learning and Teaching Science, we 

independently explored magnets, which allowed us to develop our own questions. 
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Teachers can further scaffold the enquiry through "modelling and demonstrating 

good practice, and assisting the children to think, talk and act in ways which supports 

effective learning."  (Loxley 2014 p.21.) which you cannot achieve through simple 

illustrations from textbooks.   

  

Scientific language can also be a barrier to learning, however using models and role 

play as effective teaching platform "is a very positive way of acquiring language 

skills" (Smyth et al., 2009 p.4.). Practical activities support all children including those 

with EAL (Smyth et al., 2009), as the practical nature of this type of enquiry will allow 

a more knowledgeable other (Bruner 1996) to orally scaffold scientific language for 

children who are less confident using scientific terminology. This could be a peer, 

teacher or classroom assistant. This supports Vygotsky’s principle that “Children’s 

cognitive development is achieved most effectively by elaborating ideas and 

understandings in discussion with their teachers and peers.” (Moore 2000 p.18.). In 

session 5 of Enhancing Learning and Teaching in Science, we used a wooden train 

set to illustrate the circulatory system, this practical exploration of resources gave us 

"opportunities to use spoken language to make their ideas explicit" (Loxley 2014 

p.49.) which you do not experience from rote learning. However, teachers must 

ensure that all children can access discussions, which could include dual language 

picture cards, to allow EAL learners to explore scientific concepts through their own 

words, cementing their scientific knowledge.   

 

 

Teachers can also capture the learners interest by using a creative context. 

"Effective contexts are those which are already familiar to the children and make 

their enquiries personally significant" (Loxley 2014p.73.). These are used to motivate 

the learner, making the learning intrinsic, as well as highly effective (Falk and 

Dierking 2000). Creative contexts provide children with opportunities to develop all 

aspects of Claxton’s magnificent eight (2002) empowering them to become confident 

learners. This also creates opportunities for teachers to identify the learner’s 

misconceptions through listening to their discussions. Teachers may choose to adapt 

traditional folk tales to form a creative context for their lesson, however they need to 
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carefully consider children with EAL as they may be unfamiliar with traditional 

English folk-tales. Therefore, Teachers will need to give opportunities for these 

children to read or hear such stories before lessons begin or perhaps at the start of 

the lesson, to ensure equal access. On placement I taught a science lesson based 

on ‘Room on the broom’ by Julia Donaldson, which we had read that morning in 

literacy. When we got to the page where the broom stick was broken, I stopped and 

asked the children ‘How could we improve the new broomstick, to meet everyone’s 

needs?’ This encouraged the students to identify the needs of mammals, amphibians 

and birds to be able to adapt the broomstick to meet their needs. Some children had 

already read the story, but the enquiry allowed them to focus on the specific needs 

for the animals and tailor the broomstick for them.  

  

Elicitation of the learner’s ideas is essential to identify misconceivers as well as 

correct conceivers (Allen 2010). It is important that misconceptions are highlighted in 

order to challenge them either during the lesson or plan them into subsequent 

lessons. Elicitation is not only useful for teachers but allows children to verbalise 

their scientific beliefs, which is important because learners need to first identify their 

own beliefs before they can be challenged as “inquiry starts from the existing ideas 

that children have and use to explain the event or attempt to answer the problem.” 

(Harlen 2014 p.94). Elicitation is most effective when it is through a creative method 

this could be concept cartoons, annotated drawings or KWL grids, which stands for 

‘Know’, ‘Want’ and ‘Learn’. On placement I taught a lesson to identify what plants 

need, to grow. All the students recorded what they already knew about plants in the 

first grid, most students wrote sentences on post-it-notes however some drew 

diagrams and two used talk buttons, making it an inclusive task. They then recorded 

what they wanted to find out in the second grid, this was used to inform future 

planning, which is important as learners need to see their ideas valued. Finally, after 

the lesson, learners recorded their new knowledge showing what they had learnt. 

This is a great way to visually represent the learning journey, and gives more 

accurate representation of understanding compared to on the spot questions, where 

children give the answer they think is correct rather than their own beliefs. This also 

provides an opportunity for children to reflect on the learning that has occurred.  
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Harlen (2011) states that teachers need to create an atmosphere where children feel 

that their questions are valued so they are comfortable answering them. This is 

further explored by Peacock and Serret who said, "children need to see that their 

questions will be taken seriously and, even more importantly, that they will be 

encouraged to investigate them" (2008 p.17/1) this helps create an environment that 

rewards question-raising (Peacock and Serret 2008). When children have the 

opportunity to explore their own questions they are more likely to challenge their own 

misconceptions as “activities that enable learners to see flaws in their thinking and 

thus make them more ready to accept other alternative explanations” (Ward and 

Roden 2016p.115.) allowing meaningful learning to take place. Raising questions 

can be supported by the teacher modelling scientific language as "learning to talk 

like scientists provides children with a transferable learning tool " (Loxley 2014 p.53.) 

Teachers can then ask further probing questions that will help children to develop 

their understanding of scientific concepts (Harlen 2011) as well as creating an 

opportunity for formative assessment to occur, which is vital to effective teaching.  

 

Practical enquiries develop autonomous learners as they provide great opportunities 

for learners to raise their own questions as well as investigating the answer for 

themselves. Practical enquiries encompass Piaget’s concept that development 

needs to be "active, personal explorations of the physical environment" (Moore 2012 

p.14.) for the learner to reach their full potential. By working scientifically children 

develop their exploration, experimentation, reasoning, sociability and reflecting skills, 

by engaging in discussion alongside enquiries with peers, which underpin Claxton’s 

Magnificent eight theory (2002). This will allow the children to facilitate their own 

learning and challenge their own misconceptions, allowing meaningful learning to 

take place. Practical enquiries provide children with memorable opportunities to 

consolidate their own beliefs by problem solving with their peers, however they are 

only beneficial if we encourage and scaffold learner’s discussion of the enquiry, 

otherwise the learning opportunity is diminished (Loxley 2014).  

 

There are two types of assessment for learning (AFL). The first can be used to 

monitor progression towards a learning goal which is formative assessment, the 
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second is recorded at the end of teaching, creating a summary of learning, this is 

summative assessment (Loxley 2014).  AFL is useful for teachers as assessment 

informs planning to enable children of all abilities to be challenged (Frost 1997). This 

also allows the teacher to be reflective upon their practice, adapting their teaching to 

support the needs of all learners. AFL is also important as "children's own 

assessment has a key role in the development of the child as a learner" (Sharp et al., 

2014 p.111.) as this provides emotional satisfaction which impacts children’s 

attitudes to learning (Loxley 2014) however we need to ensure that AFL has a 

positive impact rather than a negative impact, this could be by providing 2 stars and 

a wish. This method celebrates two successes and then gives one positive way 

forward, this is particularly effective as it doesn’t focus on a negative, which could 

discourage future learning. 

 

Turner states that “An environment that encourages curiosity, creativity, exploration 

and inventiveness will result in children making lots of interesting observations and 

asking plenty of challenging questions.” (2011 p.13.) These are also elements that 

underpin Claxton’s ‘Magnificent Eight’ (2002) principle which will help children 

explore working scientifically. Working scientifically provides children with skills to 

independently carry out scientific enquiries (Loxley 2014) as well as develop their 

scientific language through discussions. Teacher’s should encourage learners to 

become independent by celebrating curiosity, which will increase their engagement 

(Loxley 2014) as well as their attitudes towards science. By the teacher valuing 

children as scientists, they will become confident in exploring their own ideas, which 

will support them in constructing knowledge for themselves. Without a creative 

environment, children may feel unable to express and explore their own ideas.  

 

In conclusion although there are potential barriers to creative teaching, effective 

creative teaching and learning provides children with engaging and memorable 

learning experiences which will help them to have a deeper understanding of 

scientific concepts. Teachers need to create environments that reward and celebrate 

autonomy and curiosity, which will promote relational understanding that can be built 

upon further. This environment will also positively influence children’s attitudes 



7 | P a g e  
 

towards science, which is vital for future learning and in the best interest of all 

teachers.  
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