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Abstract 

The content of the primary science curriculum and how it should be taught have 

been debated since it became an addition to subjects in primary schools in the 

1960s. Since then, the way science is taught in primary schools has become 

increasingly content-led and less informed by how children learn science. Primary 

science researchers, like Keogh and Naylor (2007), Black and Harrison (2004), 

Harlen and Qualter (2004) have found that children learn science most effectively 

through following their own natural curiosity. This is as opposed to learning science 

through the transmission of facts, many of which often seem counter intuitive to 

young children at first, which can result in misconceptions and confusion. Research 

now finds that many children become demotivated in science during their later 

primary years because their natural curiosity is stifled by a teacher-led, transmission 

style curriculum, where they are prevented from learning through their own curious 

enquiry and the progressive application of scientific skills to that end. Scientists 

make discoveries through investigating their own questions about phenomena; I 

argue here that children should learn science in just the same way.  This small study 

investigates how it might be possible to use children’s natural curiosity to drive the 

science curriculum while at the same time satisfying the coverage requirements of 

the statutory primary science curriculum.  
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Moving from a teacher-led to a child-led primary science curriculum driven by 

child-led enquiry while meeting national curriculum requirements. 

 

An ability to detect the genuine in our beliefs and ideas, the ability to control one’s 
mind to its best working is a very precious thing. Hence the rightful place of science 
in education is a fundamental once, and it is correspondingly important to see to it 
that methods of teaching are such as to fulfil its true purpose.         Dewey (1916)  

 

Part 1: Rationale  

This curriculum project focuses on the primary science curriculum. It asks how far 

pupils can effectively follow their own lines of enquiry in science, essentially devising 

their own curriculum, while still meeting the statutory requirements of the primary 

science curriculum. 

   For some years science has been in decline in English primary schools (Nuffield 

2012, Collins et al 2008, Silver and Rushton 2008). A range of causes exist for this, 

not least, as the Cambridge Primary Review suggests, the ‘manageability’ of our 

overcrowded national curriculum where ‘entitlement has been so seriously eroded’ 

by an over emphasis on maths and English performance to the detriment of most 

other subjects (2009:12). Reading, writing and maths have defined the success or 

failure of primary schools since the introduction of the new curriculum and the 

national strategies. As the Cambridge Review maintains, this ‘distortion’ in 

entitlement has been fuelled by a toxic brew of ‘high stakes testing, national 

strategies and selective inspection,’ so that schools have felt compelled to focus 

almost entirely on ensuring they perform well in English and Maths (2009:17).  

    Fewer children now go on to take up science based careers; fewer children 

envisage themselves as scientists (Nuffield 2012). One theory is that young children 

form attitudes towards science during their primary school years and these remain 

fixed as ideas about what science is and who science is for (Silver and Rushton 

2008, Turner and Ireson 2010). Evidently then,  the teaching of primary science 

needs to change in order to secure more positive views towards it and enable more 

young people to identify with science as a future career.  
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    Research suggests that infant children at primary school, where science is more 

discovery and play based, have a much more positive attitude to science, while older 

primary pupils begin to lose interest (Turner and Ireson 2010). My own evidence 

from in-school pupil surveys agrees with Turner and Iresons’ findings that this 

decline in enjoyment of science stems from children experiencing less practical 

enquiry based learning, lack of challenge, unnecessary repetition, over prescriptive 

teaching and decontextualized content (2010:13). This also equates with the 

evaluations Ofsted made in a recent survey of science in nearly one hundred English 

primary schools (Ofsted 2013). In monitoring the science in my school, it was evident 

that some of these elements existed in my own setting and needed addressing. 

     I felt this could be addressed if the science learning became increasingly led by 

the children’s own curious enquiries about the world around them in order to ensure 

interest and enjoyment were maximised. If,  as evidence suggests, when pupils find 

science monotonous by the age of eight or nine it is likely this attitude is set for life, 

then we as educators have a responsibility to act (Turner and Ireson 2010). We 

already had a keen, open minded teaching staff who wanted children to enjoy 

science, but were not always sure how to enable this and ensure curriculum 

coverage.  

     Dewey held scientific enquiry in the highest regard, considering it, as in Jenkins’s 

reading of him, ‘a powerful intellectual tool, the acquisition of which should be the 

goal of all education,’ (2013:136).  Dewey prized a scientific approach to knowledge 

acquisition; however, this was always in direct relation to phenomena and not 

through the teaching of specific sets of rules governing enquiry (Dewey 1916).  For 

Dewey, science should remain when taught ‘an enlightening and intellectual control 

of the everyday world,’ and not as he warns, ‘an isolated thing, a thing of the world 

super added to the everyday world,’ (Dewey 1916:5). Like this, teachers of science 

should, as even Ofsted assert, pledge to ‘first maintain curiosity’ in their pupils and 

ensure this is a ‘key principle’ in the teaching of science (2013:4) Stifling pupils’ own 

experience and natural curiosity with untimely transmissions of scientific 

methodologies, laws and facts Dewey likens to putting the ‘cart before the horse’ 

(1916:8).   
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    However, Dewey warns us against doing away with structure and objectives in 

science teaching completely. For him this would be like ‘letting the horse loose from 

the cart’ and allowing him to ‘browse around at random in the pastures without 

getting anywhere,’ (1916:8), Rather, a teacher of science must enable a connection 

between the pupil’s experience and scientific knowledge, making their experience 

the avenue to authentic science learning. This is the goal of this curriculum project, 

and is set against the back drop of the differing conceptions regarding what a 

curriculum is for (see appendix 1) and my own expectations as an educator, (see 

appendix 2).  

     Since Dewey, how the science curriculum should be taught in schools has been 

the subject of rigorous debate, (Jenkins 2013). While individuals like Armstrong 

argued for a heuristic approach to learning science, to place  pupils, as Jenkins puts 

it, ‘as far as possible in the position of an original discoverer,’ this appeared to run 

contrary to the demands of summative exams and teachers found this method 

difficult to implement (2013:136).  

    However, as Popkewitz asserts, it is important that teachers really know a subject, 

and this includes understanding what establishes disciplinary knowledge in that 

subject (2009). In science this is so much more than the mere transmission of facts. 

Here Popkewitz argues that not only should teachers possess a sound basis of 

subject knowledge, but they should also possess the ‘pedagogical skills in 

implementing that knowledge,’ (308:2009). Consequently, teaching science is much 

more than teaching scientific facts; it is about teaching pupils how to be scientific. 

Like Popkewitz suggests, it is not about applying more knowledge into children’s 

learning, rather it is understanding how the subject itself is learnt so that it is ‘an act 

of creation structured through the pedagogical psychologies that order what is seen 

and acted on’ (2009:308). In other words, the science curriculum must be born not 

only from the science bodies of knowledge, but also from a deep understanding of 

how children learn science. Again this agrees with Ofted’s recent survey of science 

teaching in English primary schools (2013). Understanding how children learn 

science is at the heart of effective science teaching, and in turn the effective 

development of the science curriculum.   
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      If we accept too that pupils learn through the construction of their own concepts 

rather than the transmission of facts from the teacher, then this applies ever more so  

to the learning of science, which is built on the conceptual understanding of 

experimental evidence (Naylor and  Keogh  2007, Black  and Harrison 2004). Like 

this, science education is not about truths that can be taught, but more about 

concepts that must be discovered through evidence and reason. Considerable 

research suggests that science learning is as much about the pupil over-turning 

misconceptions as it is learning new theories (Black and Harrison 2004). 

Experimental evidence is at the heart of science learning, and indeed science itself 

(Naylor and Keogh 2007, Harlen and Qualter 2004). 

     It would seem then that how science is taught, the pedagogical decisions made 

by teachers in the classroom, has much to answer for in terms of the condition of 

primary science education. In turn, the methods teachers adopt when they teach 

science are derived from their own experiences of learning science themselves, their 

teacher training and predominately the nature of the crowded school curriculum.   

   Science as a subject in primary schools did not appear until the 1960s. Even then 

some educationalists like Nathan Isaacs felt that due its complex nature and the 

generalist nature of primary teachers, the ‘best service’ primary schools could do for 

science would be to ‘leave it alone’ (Isaacs 1962:5 in Wellcome 2008).  However, 

now it is understood that science should be taught at primary age because it is here 

where children form many concrete ideas about the world around them which have a 

bearing on science learning later (Harlen 2001). However, knowledge of children’s 

developmental milestones continues to inform curriculum design (see appendix 3) 

and during the 1960s, primary science projects emerged, many adopting a more 

developmental approach to reflect primary pedagogies.  

 

     The Nuffield Junior Science Project was developed in 1964 with  different 

intentions from secondary school science so that primary children would see science 

‘not as a subject to be ‘done’ at special times in special rooms, using special 

apparatus, but as a way of discovering which can be applied anywhere’ (Welcome 

2008:5). Thus two approaches to primary school science emerged from the post war 

science revolution and continue to be reflected in the debate between an emphasis 

on process skills and conceptual development in primary science today (ibid). Yet, 
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positioning enquiry and discovery as somehow opposed to knowledge acquisition 

stands as the problem in science learning for young children and this conflict was 

reflected in science at our school too. Essentially, teachers felt they needed children 

to ‘get it right,’ to form a solid conceptual understanding in science, yet this was to 

the detriment of the children being and feeling scientific. We needed to reverse the 

approach. 

 

   The advent of the Plowden Report in the 1960’s, which emphasised ‘discovery 

learning’, and the Primary Science Committee declaring that ‘at this level we are 

concerned more with the developing of an enquiring attitude of mind than with the 

learning of facts,’ it seemed back then that a child-led enquiry based approach to 

primary science was a matter of course (Wellcome 2008:5).  

 

         A set of objectives for teachers was put forward by Nuffield with the heading, 

‘Developing an enquiring mind and a scientific approach to problems’ (ibid). These 

were: 

• developing interests, attitudes and aesthetic awareness  
• observing, exploring and ordering observations  
• developing basic concepts and logical thinking  
• posing questions and devising experiments or investigations to answer them  
• acquiring knowledge and learning skills  
• communication  
• appreciating patterns and relationships  
• interpreting findings critically. 
(ibid) 

 

    Some aspects remain in the English primary science curriculum today; however, 

since the advent of the National Curriculum in 1988, the primary science curriculum 

has grown in size to include large bodies of knowledge learning objectives (see 

appendix 4).   At the same time, science became a core subject alongside maths 

and English in English primary schools, so that these bodies of knowledge, as with 

the maths and English attainment targets, became lists of objectives to be taught. 

 

    The teaching of science in primary schools since then has become more 

transmission focused, more motivated by test outcomes and curriculum coverage 
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than ever before and the sense of science as discovery and enquiry has dwindled 

(Nuffield 2012, Collins et al 2008). 

 

    With the advent of a new curriculum, it seems an opportune time to develop the 

primary science curriculum and change the way it is taught. However, to find a way 

through this also means marrying together what Smith refers to as a more 

‘progressive child centred approach,’ which will fulfil science’s need for discovery 

and curiosity, with the transmissionist ‘order of contents’ prescribed in the national 

curriculum (Smith 1996, 2000:3). The idea of how this might be possible came to me 

while reflecting on theoretical approaches to curricular development (see appendix 

5). Could these approaches be combined rather than set against each other? And if 

so, how could such a union meet my expectations as an educator? (see appendix 6). 

      Teachers of state maintained primary schools have statutory requirements to 

teach sets of science skills and knowledge objectives. Objectives such as these 

have their origins in scientific curricula formation, which began with the work of the 

American Franklin Bobbit in the 1920s. This approach to curricula design looks to the 

end result of education and the pupil’s preparation for the next stage (Kliebard 1997). 

Like this, the objectives in the national curriculum prepare the child for the next stage 

in their science learning; for primary education this refers to the now fashionable 

term ‘secondary readiness.’ As Kliebard suggests, this approach underpins 

curriculum development today so that curriculum design endeavours to predict the 

knowledge and skills a pupil will need ‘at an imagined point in the future’ (1997:33). 

At the same time, as Smith suggests, these objectives are influenced by Tyler’s 

‘formulation of behavioural objectives’ where the purpose of teaching them is to bring 

about a change in the post teaching behaviour of pupils (Smith 1996 2000:4).  

     In turn, these objectives follow Popham’s concept of defining ‘measurable learner 

behaviour,’ so that ultimately they describe the changes in a pupil’s behaviour that 

can be measured (1997:56).  Today’s primary science objectives are somewhat 

different from those 1960s original Nuffield sets of objectives detailed previously. 

However, it seems likely that when Popham described ‘vague and unmeasurable 

objectives,’ which yield ‘considerable ambiguity’ with ‘the possibility of many 

interpretations’ both in terms of meaning  and  measurability, he  was referring to 

objectives such as these (ibid).  
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    Popham sought measurability in learning and devised the term ‘behavioural or 

performance objectives’ because they defined what he called the ‘post instructional 

behaviour’ of the pupil, which could then be compared to the pre-instructional 

behaviour and thus be measured (1997:57). However, a curriculum constructed 

through these objectives means that essentially the learning journey exists prior to 

any learning experiences, and as Smith asserts, this has the potential to mean a 

pupil’s experience is secondary, and to an extent, unimportant in this process (Smith 

1996, 2000). What they will learn and how they will learn is then predetermined, 

assigning a mechanical, almost dehumanising process to learning, and teachers 

become mere ‘technicians’ in this process (ibid:5). And like Smith asserts, and others 

like Petty and Hattie, this approach is not derived from an understanding of how 

children learn, where meaning is constructed internally, relying on a pupil’s previous 

learning (Smith 1996, 200, Petty 2009, Hattie 2012). 

    Popham has however thought about the purpose behind objectives. He sees 

these types of objectives as being designed for the purpose of measurement while 

suggesting that there could be other motives for objectives. He suggests there are 

some objectives that are unmeasurable yet so beneficial that they are ‘worth the risk’ 

(1997:57). Objectives such as ‘developing interests, attitudes and aesthetic 

awareness,’ though hard to measure, seem certainly worth the risk in terms of 

science learning (Wellcome 2008:5). Popham asserts that these ‘high-risk, high gain 

goals’ deserve time yet still need to be coupled with measurable performance 

objectives (1997:57). While Popham would have most goals of the measurable kind, 

with only a sprinkling of the unmeasurable, I suggest that the teachers of primary 

science need to develop the science curriculum so that it is comprised largely of 

unmeasurable objectives while measureable objectives remain in the minority! It is 

only in this way that Popham’s ‘great potential dividends’ will be reaped by young 

learners of science, and in turn society, because it will foster the necessary love of 

exploration and discovery needed to motivate pupils to take science forward (ibid). 

    We must accept too that not all curriculum subjects should be treated or taught in 

the same way, for they are derived from disciplines that are themselves diverse and 

particular. Like this, Eisner calls into question the validity of the blanket application of 

curriculum theory to all subjects (1997). The measurable objectives, referred to by 

Popham, and derived from Bobbit’s curriculum theory, are for Eisner not always 
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appropriate, nor beneficial for learning. He finds the presumption that one can 

accurately foresee the outcomes of these objectives problematic (1997).  

    For example, when one sets out to teach the names of the parts of a plant, one 

assumes the children will not learn the parts of an animal (there is correlation 

between content and outcomes). However, Eisner, like Smith, suggests this will be 

only a small part of the learning process that has occurred (Eisner 1997, Smith 

1996,2000). For Eisner, only a fraction of the ‘amount, type and quality of learning’ 

that occurs in a classroom can be predicted and indeed measured (1997:71). Eisner 

believes that curriculum theory, which is marked by ‘objectives as standards’ used to 

measure achievement, ignores all achievement that is unmeasurable yet highly 

valuable to the subject (73). Like this, primary science becomes stale (and has 

become stale) when it is driven purely by the outcomes of the measurable national 

curriculum objectives. Certainly the idea that all objectives should be stated prior to 

activities fails to recognise the crucial aspects of curiosity and discovery in science 

learning, and, as Wiliam asserts, in many other subjects too (2011). There is nothing 

so discouraging in science as telling a class of eager pupils what they will know by 

the end of the lesson, what need then to investigate or be inquisitive at all?  And as 

Smith asserts, the general obsession with stating objectives has its roots more in the 

accountability agenda than it does in a concern for pupil’s learning (1996, 2000). It 

seems teachers need to reflect on the pedagogical purpose of learning objectives 

deeply here, and researchers like Clarke (2000) and Wiliam (20011) bring much 

guidance to this area. 

     As Eisner asserts, this aims driven approach might appear ‘logically defensible’ 

(after all shouldn’t one state one’s destination before the journey?) yet this is not 

always ‘the most psychologically efficient way to proceed’ when learning (1997:73). 

This is particularly so for science learning. If aims must always be defined before the 

actions then science leans heavily towards list of facts being transmitted rather than 

being discovered through scientific enquiry. A new way of considering aims is 

needed in primary science.  

        Consequently, this project seeks to minimise the limitations measureable 

objectives put on science learning by framing children’s own questions as the 

purpose for learning while using the statutory national curriculum objectives to 
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monitor coverage. This comes with the understanding that children’s natural curiosity 

must be maintained in science and that, if facilitated well by the teacher, most often 

this leads them to discover the necessary curricular content anyway.  This also 

reflects Dewey’s idea of keeping structure and aim, while facilitating natural scientific 

enquiry (1916). It also answers both Popham’s request for measurable outcomes 

and Eilsen’s call for a less objectives driven curriculum.   In order to do this, I take a 

series of deliberate and planned steps at the start of a science topic. 

    This project was developed within a Year 3 class of thirty 7 to 8 year old children. 

Firstly, the children were introduced to the topic and given time to explore and 

discover. Here the topic was Forces: Magnets. The children were given a selection 

of different magnets and given time to examine them freely without educational aims 

been given, although my implicit (and perhaps unmeasurable) objective was ‘to 

foster curiosity about magnets and forces’. Following this the children were asked to 

pause in their explorations with the magnets and think about what they would like to 

find out about magnets and also what they already knew about them. They were 

then given different coloured post-it-notes to record these as questions and 

statements (see appendix 7a and 7b).  

     At this stage, I also used the statements and questions the children made to 

assess their prior knowledge about the topic. As Harlen and others suggest, 

children’s existing ideas must be gathered before teaching so that the following 

curriculum is a response to children’s present knowledge and understanding rather 

than a presumption of it (2001, Black and Harrison 2004, Naylor and Keogh 2007).  

    Clearly many of the children already understand that magnets exert a force which 

can’t be seen; some have the idea that a magnet has two different ends, but quite a 

few are unclear about this. Like this, allowing pupils to freely express ideas about the 

topic beforehand gives the teacher an opportunity to compare what the children 

already know with the national curriculum learning objectives for the topic (see 

appendix 8). In addition, the scientific skills children need to learn at this stage were 

also listed prior to the topic in order to record which skills were needed and required 

development over the topic (see appendix 9).  Following this, the children were given 

the list of questions and asked to sort them into the following groups: 
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1) Questions that can be investigated and answered in class using school 

resources – ‘Investigation questions’. 

2) Questions that need to be researched through secondary sources – 

‘Research questions.’ 

3) Questions that are presently unanswerable in science – ‘Discovery questions’.  

This last category is important in order to make children aware of the evolving nature 

of science knowledge and that much knowledge remains undiscovered so that they 

understand science as a developing knowledge base. The questions were then 

sorted into these groupings (see appendix 10). From there I used this information to 

create a medium term topic plan (see appendix 11) which incorporated investigations 

and research time to answer the children’s own questions, as well as aligning these 

to the national curriculum learning objectives in both skills and knowledge to ensure 

statutory curriculum obligations. Where there were curriculum gaps, I inserted my 

own questions in order to cover that particular area.  

   It is important here to also highlight teaching style alongside this development of 

this curriculum. Child-led enquiry in science flourishes when teachers take a more 

dialogic, facilitating role within the classroom where teacher’s questions cause 

thinking rather than recall (Mercer et al 2009, Harlen 2001). If the classroom is not a 

place where question, dialogue and debate are usual in science then pupils will not 

pursue their curiosity naturally, nor fluidly (Black and Harrison 2004, Collins et al 

2008, Naylor and Keogh 2007). Consequently, making a child-led science curriculum 

work also relies on a teacher’s style as well as curriculum subject knowledge.  In this 

way, at our school we have already worked hard to make child-led dialogue and 

discussion central themes in our science learning, which I now consider a 

prerequisite for this style of science curriculum development. 

   Next, I used this medium term topic planning to consider and plan each lesson. 

Contrary to some more populist ideas about the formation of a child-led curriculum, it 

requires both thought and careful planning, and perhaps more so with the science 

curriculum. Using pupil’s own investigation questions means that there is a natural 

intention to find out and this ensures active motivation. Planning must then take the 

form of predicting ways in which this enquiry might unfold and how as a teacher you 

can facilitate and support it (see appendix 12). 
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    Each question became an investigation in class that the children carried out with 

some guidance and modelling of science skills from me as their teacher. After each 

investigation groups of children gave short presentations on their findings to the rest 

of the class. We then returned to the original question boards with our answers. 

Part 2: Project Evaluation and Development 

    In thinking about models of learning, this development of the primary science 

curriculum was based on a co-constructed understanding of learning where there is 

a more collective responsibility for learning, as in Askew and Lodge (2000) and 

where Schmidt’s ‘laundry list approach to content’ is avoided yet a ‘coherence’ to 

standards via the national curriculum maintained (Schmidt et al 2007:529 and 554).  

Here I sought to create a ‘reorganisation of knowledge’ so that what occurred in 

class was ‘intrinsically significant’ to the children because it was based on their own 

personalised knowledge (Askew and Lodge 2000:11). It is this element of motivation 

for learning that children need in science which I sought, and which has been proven 

to improve learning (Petty 2009, Hattie 2012).  

     By using the children’s own questions as start points for learning the children 

became highly motivated in their learning.  This was evident in their increased 

engagement and enthusiasm for science, as well as their improved understanding of 

magnets and magnetism compared to previous cohorts. This was also the first time 

these children had, without request, carried out research and investigations at home 

and brought these into school. Science was not dry or confusing, but rather it 

motivated children to find out about the world around them – it developed them as 

scientists.  

     Next, as science subject leader, I needed to disseminate this project to my 

colleagues in order to develop this approach across the school and beyond. I began 

by presenting the project during staff inset (see appendix 13 for extracts from the 

presentation).   

   My aim was to first prompt the teachers to consider the importance of using the 

children’s science knowledge as a start point for learning, as researchers like Black 

and Harrison suggest, rather than the curriculum (2004). The curriculum should 

serve the children’s learning rather than the reverse. However, this required thought 

because teaching from prescriptive curriculum based plans, often downloaded and 



  

 

                                                                                     14                                          ©Beth Budden. All rights reserved. 
 

generic, is a common practice in primary science teaching. This is because, as 

research has shown, teachers often lack the time and confidence in subject 

knowledge to do anything else (Harlen 2001).  

     I began by asking each teacher to finish the sentence, ‘I know science is going 

well when…’ I felt strongly that teachers deep down know what makes pedagogical 

sense and that this should be used as a starting point for change. Their responses 

presented an authentic picture of how children learn science and did not reflect the 

reality of how teachers have prescriptively planned or taught science (see appendix 

14 for their responses). We used these to agree as a team on some principles of 

science at our school to help guide us.  

     Furthermore, part of our science policy for a number of years has been to use 

‘KWL grids’ at the start of topics to find out what the children know (K), what they 

want to learn (W) and afterwards what they have learnt (L). I asked the teachers 

whether they felt these really led the children’s learning or whether they were used 

tokenistically? I poised the question: if the downloaded science plan is kept to, how 

far are you responding to the children’s learning?’ Here, I used Smith’s highlighting 

of the ‘plan’ assuming greater importance than the outcome to turn their attention to 

the problem (1996, 2000:4). Smith argues for learners to have a voice in their 

learning and that holding on to programmes that ‘exist prior to and outside the 

learning experiences’ takes away so much from young learners (ibid). As Smiths 

argues, ‘if the plan is tightly adhered to, there can only be limited opportunity for 

educators to make use of the interactions that occur’ (ibid). I shared these concepts 

with my colleagues and asked them how far we were really responding to children’s 

learning or simply delivering a ‘teacher proof’ curriculum, as in Smith (ibid). Could we 

approach the curriculum differently?  

   Their response was honest, and to an extent guilt ridden, and I was reminded of 

Robin’s ‘recurrent tension’ he found teachers felt at the ‘competing imperatives’ in 

primary education for flexibility and spontaneity alongside structure and forward 

planning (1995: 28/29). My colleagues expressed great interest in using the 

children’s questions, but worried about coverage and, as one colleague put it, ‘going 

off on tangents.’ But I was optimistic that indeed Robin’s ‘dark days of the polarity 

between progressive and traditional’ were behind us and that we could rediscover a 



  

 

                                                                                     15                                          ©Beth Budden. All rights reserved. 
 

progressive, child-led curriculum while simultaneously satisfying the expectation of 

content coverage (ibid).  We needed to rediscover our pedagogy, our teacher’s craft. 

    No doubt that years of teaching a highly measured, prescriptive curriculum have 

made teachers feel they lack control, and in turn even lack permission to take 

control, or wander off what seems like a predetermined curricular pathway, as 

described by researchers like Smith (1996) and Robins (1995).  It was as if my 

teachers needed permission to ‘practice’ and develop the curriculum in this way. Like 

Stenhouse argues, ‘a curriculum should be grounded in practice,’ and it is the 

classroom where that practice unfolds (1975 4-5).  

     Once I took my colleagues through the planning process, matching the children’s 

questions to curriculum content, and when they saw that the knowledge content was 

quite easy to cover, the mood changed because they could see this approach 

satisfied the tensions they felt (or rather perhaps harmonised Robins’ competing 

imperatives.) 

   Some teachers still worried about subject knowledge and those ‘tangents.’ 

Certainty there is evidence to suggest that when teachers lack confidence in their 

own subject knowledge they will revert to transmission, prescriptive style teaching 

(Wellcome Trust 2005).  However, I urged my colleagues to consider the different 

models of learning and their own role as a teacher. We discussed how far we as 

teachers needed to be ‘experts’ and why we might feel we had to be. We discussed 

more progressive ideas about the role of the teacher, looking at concepts like Dylan 

Wiliam’s where the teacher is an ‘engineer of an effective learning environment’ 

(20011:50) and Chris Watkins ideas of teachers as ‘facilitators’ of a ‘learner-driven’ 

classroom (2007:108). It was also helpful to visit Hattie’s meta-analysis of effective 

sizes relating to improving learning to see that increases in ‘subject knowledge’ have 

little effect on pupils’ learning whereas using prior learning certainly does (2012).  

Again, it was as if we needed permission to think differently and this sharing of 

different approaches, and indeed evidence, seemed to unravel the implicit pressure 

to ‘perform’ as traditional teachers. 

   After two weeks of trying this method, I began to get very positive responses from 

colleagues. Most notably was the improved motivation towards science witnessed in 

pupils who were excited by following their own questions. Teachers also found 
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science more enjoyable too as the children were highly motivated, behaviour was 

completely directed towards their learning and teachers felt they were also covering 

the curriculum.   

   As researchers like Black and Wiliam suggest, embedding new approaches takes 

time and teachers need time to experiment with new ideas, it was clear my colleges 

felt they had time to do this (1998). It was also no coincidence that we had previously 

had an Ofsted inspection two months before, therefore this process was not 

hindered by the pressure of immanent inspection, which in my experience can 

prevent teachers trying new things and can close down their practice to only tried 

and tested approaches.  

 

The Future  

With the advent of the new curriculum there seems no better time to consider new 

approaches to curriculum development. The government have stated that their 

intention is to give schools ‘more freedom’ and this should also mean, freedom in 

methods of curriculum development the classroom (DfE 2013). 

   Fortunately, the new primary science curriculum seems the most professionally 

constructed, not least because it was developed under the advice of the Association 

of Science Educators (ASE). This means the curriculum covers what young children 

need to know and do at primary level, but it is not overcrowded with many additional 

objectives to satisfy seemingly political agendas, which for example the history 

curriculum might be considered to with its coverage of large amounts of British only 

history. 

   This means that primary teachers certainly do have the opportunity to develop the 

science curriculum into a child-led enquiry programme, avoiding what the Cambridge 

Primary Review refers to as a ‘one-size-fits-all’ curriculum (2009:39). We know this 

will solve many of the historical problems with primary science where prescriptive, 

over structured, teacher-led lessons have resulted in repetition, lack of challenge, 

disengagement and boredom in primary science lessons (Ofsed 2013 ,Collins et al 

2008). 
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   However, with new pressure to raise attainment in reading, writing and maths (from 

60% floor targets to 85%) this means that schools will be under implicit pressure to 

focus on these subjects above all else. For this reason it will be important for 

teachers and schools to focus on a broad and balanced curriculum and avoid, as the 

Cambridge Primary Review describes, a ‘two-tier curriculum’ where other topics like 

science are taken less seriously (2009:38). Certainly the DfE’s abolition of time 

allocations for subjects might sadly serve this also.  

    To finish, I turn to the Cambridge Primary Review’s twelve aims for primary 

education and look to its ninth, ‘exploring, knowing, understanding and making 

sense’ (2009:34).  Here the report refers specifically to the concept of exploring: 

… ‘exploring in this aim ensures that this induction does not stop short at the 

transmission and recall which have given subject teaching its arid reputation 

and reminds us that to enliven the child’s ‘amazement, perplexity, curiously, 

discovery, invention, speculation, fantasy, play and linguistic agility’ requires a 

special and heightened form of pedagogy (ibid).  

Like this, primary science education can be improved; science can be learnt through 

discovery and without a prescriptive curriculum restricting the essential nature of 

science, which is to follow purposeful enquiry. However, it will certainly take careful 

thought from teachers and indeed a ‘special and heightened form of pedagogy’ for 

this to develop and take hold.  
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Appendices: 

Appendix 1:   
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Appendix 2: 

 

 
 
Expectations as educators:  

 

 Learning should begin with where the child is, not where the teacher wants 
them to be. 

 AFL strategies should be used to make sure assessment of learning 
effective teaching and learning (Black and Wiliam 1998). 

 Teachers should use opportunities for child-led enquiry as much as 
possible. 

 Teachers also have a responsibility to prepare a pupil for the next stage in 
their learning. 

 Pupils should be encouraged to be as independent as possible. 

 Pupils should learn to assess themselves and their peers and learn 
collaboratively. 

 Pupils should have many opportunities to discuss and debate many of the 
concepts they are meant to learn. 

 Teachers should keep the whole child in mind, and think about the whole 
adults they will become. 
 

Factors that would enhance learning and achievement 
 

 A less prescriptive curriculum that allows for flexibility, serendipity and 
localism. 

 More rigorous CPD and teacher training so new teachers understand how 
children learn and how to support children’s learning. Also CPD that develops 
subject knowledge to a deeper level enabling teachers to be more confident in 
develop pupil’s learning across subjects and allowing more expansive child-
led learning journeys in subjects, thus avoiding teachers reverting to 
transmission style teaching (Welcome 2005) 

 An assessment system which puts greater emphasis on formative 
assessment rather than summative assessment.  

 An inspection framework for schools, as well as teachers, that is descriptive 
and formative rather than judgemental and summative. This will create 
authentic improvement in teaching and learning rather than reactionary 
responses by schools and teachers to save themselves.   

 
 
 
Are these possible and if so how?  
 

 Some areas of the new curriculum are less prescriptive, but others are more 
so. Flexibility, serendipity and localism can only occur if the national 
curriculum is pared down to essentials.  

Activity 14:  Investigating Curriculum, Pedagogy and Assessment 
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 Schools and teacher training agencies are given the funds to train teachers to 
master’s level. Each school has a subject specialist who trains the other 
teachers in that area to a deeper level. 

 Assessment can become more formative if teachers are given opportunities to 
try new ideas without coming under inspection. Teachers also need to be 
trusted to make judgements about children’s learning. 

 Ofsted, or any inspectorate, needs to work with schools to support them. 
Results of inspection should not be graded, but be more ‘descriptive’ and 
league tables then abolished so that middle class parents stop chasing the 
most successful schools, perpetuating a cycle of boom and bust schools.  A 
supportive inspectorate would advise schools rather than make rubber stamp 
judgements – they would inspect formatively rather than summative! This is 
certainly possible! AFL for pupils, why not for schools! 

 
Challenges in providing an appropriate curriculum for all:  

 The need for standardisation in order to compare attainment. 

 Assessing learning across different outcomes. 

 Expertise required to meet the needs of all.  

 Resources required to meet the needs of all. 
 

Appendix 3: 

Activity 6:  A Developmental Approach to Considering the Curriculum.  

How might knowledge of children’s developmental stage inform the design of your 

curriculum?  

According to Piaget, children cannot undertake certain tasks until they are psychologically 

mature enough to do so. According to Piaget, there are certain points at which development 

‘takes off’ and moves into completely new areas and competences. He saw these stages of 

development as taking place at about 18 months, 7 years and 11 or 12 years. In theory, this 

means that before these ages children are not capable, regardless of apparent intelligence, 

of understanding things in certain ways. If this is so then teaching aspects of the school 

curriculum before the appropriate stages will not result in learning, but more likely only 

confusion because the child will not have the intellectual capacity to make meaning of what is 

taught.  

Piaget’s ‘pre-operational’ stage between 2 and 6 years old, is defined by the child thinking in 

an egocentric manner. They find it hard to take on the viewpoint of others, this can be 

referred as awareness of the ‘theory of mind,’ so that these young children find it hard to 

allocate thoughts and emotions to others. Consequently, teaching concepts which hinge on 

the abstract ideas of other people may be difficult. This means that the early years curriculum 
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must start with using the child’s own egocentric experience of the world and their emotional 

and sensorial capabilities. At the same time, if we use Piaget’s ideas of assimilation and 

accommodation (the idea of taking on new ideas and making meaning from them) then these 

early years are also defined by the increasing opportunity to enable young children to 

become aware of other’s thoughts and feelings. The curriculum should then be marked by 

this opportunity so that these young children are consistently introduced to the considerations 

of others as they traverse nursery and reception.  

 

These early years are also, according to Piaget, defined by a period where children learn 

most of their language skills and represent objects in images and words. Therefore, the 

curriculum here should be saturated with a programme of language acquisition. The 

curriculum here needs to consist of increasing opportunities for young children to converse 

with others and be introduced to the names of more and more phenomena. Interestingly, if 

this is where children begin to be able to classify things by a single feature, then identifying 

and naming should be introduced here within the primary science curriculum, but care should 

be taken not to confuse young children with too many overlapping features. For example, 

younger children may be able to point and name a ‘flower,’ but they may not be able to 

understand that the flower is also a ‘tulip’ because for very young children this only confuses 

them into thinking there are two things, or that you or they have the incorrect name. However, 

later this misunderstanding creates a mental conflict for the child, they have to re-think the 

idea of features and names, and eventually they understand the concept of classification and 

grouping in at more complex level;  they use that conflict to discover new understanding. 

They understand that a flower can also be a tulip, but that not all flowers are tulips! This 

concept is the basis for scientific classification systems.  

Thus the curriculum must accommodate this gradual movement from the capacity to use 

‘mental conflict to mobilise thought’ (Wood 1998:39). The curriculum must recognise where 

children will only misconceive concepts and hold back on introducing these concepts, but at 

the same time it must also recognise when the possibilities for new learning are likely to be 

present because children are developmentally ready. While it seems that developmental 

milestones must underpin the curriculum, the curriculum must also possess the flexibility for 

teachers to teach more complex concepts when children are ready. It must spiral towards the 

gradual introduction of more complex ideas as child move towards and through new stages 

of development.  
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To finish, it is interesting that Piaget defined age 7 – 11 as the ‘concrete operational stage’, 

where children become capable of logical thought more appropriate for the more complex 

concepts of calculation and arithmetic in maths. Yet English primary schools seem to be 

introducing these concepts earlier and earlier before this developmental milestone while 

Finnish schools wait. There is also discussion now that certain abstract concepts like forces 

in physics are too abstract for infant school children because children have not yet reached 

the ‘formal operation stage,’ usually age 12, where deeper levels of abstract thought develop.  

Appendix 4:  An example of National Curriculum objectives for science: 
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Appendix 5. 

 

 

Annotations from ‘Model of Curriculum Evaluation.  Further annotations relating to 

Stufflebeam and Shrinkfield)  

Evaluating: Nearly all have elements of ‘gathering evidences’. 

 Note children’s responses to my questioning. 

 Listen to children’s conversations with each other. (Goal free?) 

 Read children’s written work.(Responsive – contingency-unforeseen event) 

 Tick off learning criteria when I have witnessed it in written or oral forms. 

(Judgement)  (Goal based) (Accreditation) 

 Note other adult’s conversations about children. 

 Note children’s explanations about things/ expressions of their own ideas. 

 Collect most of this information in my head and respond to it as I teach and 

plan lessons! (Judgement) (Decision making)  

 Enabling forward planning (Outline clear purposes) (Decision making) 

Very little of the way I use assessment would be like Scrivens’ goal free model 

because of the nature of the NC – goals/levels/standards are always in my head. 

Although little of how and why I assess is like Stenhouse’s research model now, 

therefore my aim is to increasingly use this model in my approach to primary science 

– but with the use of Tyler’s objectives model to steer some aspects of the 

curriculum to ensure breath.  

  As Robin Alexander asks, why do we always have to set theories and models 

against each other? Could we not have a research model of curriculum evaluation 

and an objectives model working alongside each other? I think for primary science 

we could use the resreach model as a methodology and the objectives model as a 

quality assurance. This is like going shopping and freely choosing things you like and 

need on the way, but just before the check-out you check the list you had to make 

sure you haven’t forgotten anything – you might have to run up an aisle for the milk, 

but you’ve also got some lovely things in the basket you hadn’t planned for! In this 

way, a prescribed, tick list curriculum is avoided, enquiry based learning enabled, but 

the spectre of the weak 1970s arbitrary outcomes also avoided.  

Why evaluate? 

As a teacher I feel that without evaluation teaching quickly becomes a process of 

transmission which has little relation to the children’s learning. It is not too extreme to 

say that real teaching is a form of evaluation in itself for what is teaching if the 

teacher does not understand what the pupil already knows or does not know? This is 

because if a teacher does not appraise learning, assessing understanding, but 

simply teaches, expounds, follows their script, then they will be doing one of three 

things. They could be teaching what the pupil already knows – in which case they 

are only creating a revision or consolidation scenario, which soon makes for bored, 

Activity 9/10 Evaluating Curriculum Design and Development.  

Annotations and reflections… 
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passive pupils if repeated often enough. They could also be teaching beyond the 

capability of the pupil, in which case there is not even revision or recall of learning, 

but simply confusion, not dissimilar to being spoken to in another language in fact. 

On the other hand, they could be teaching what is accessible to the pupils and the 

pupil will then learn. However, this means that without assessing pupils’ 

understanding, without evaluating learning regularly, a teacher has a one in three 

chance of getting it right for each pupils, which in a class of thirty pupils is a very 

poor reckoning indeed.  

 

Appendix 6. 

 

 
 
Expectations as educators:  

 

 Learning should begin with where the child is, not where the teacher wants 
them to be. 

 AFL strategies should be used to make sure assessment of learning 
effective teaching and learning (Black and Wiliam 1998). 

 Teachers should use opportunities for child-led enquiry as much as 
possible. 

 Teachers also have a responsibility to prepare a pupil for the next stage in 
their learning. 

 Pupils should be encouraged to be as independent as possible. 

 Pupils should learn to assess themselves and their peers and learn 
collaboratively. 

 Pupils should have many opportunities to discuss and debate many of the 
concepts they are meant to learn. 

 Teachers should keep the whole child in mind, and think about the whole 
adults they will become. 
 

Factors that would enhance learning and achievement 
 

 A less prescriptive curriculum that allows for flexibility, serendipity and 
localism. 

 More rigorous CPD and teacher training so new teachers understand how 
children learn and how to support children’s learning. CPD that develops 
subject knowledge to a deeper level enabling teachers to be more confident in 
develop pupil’s learning across subjects. 

 An assessment system which puts greater emphasis on formative 
assessment rather than summative assessment.  

 An inspection framework for schools, as well as teachers, that is evaluative 
and formative rather than judgemental and summative. This will create 
authentic improvement in teaching and learning rather than reactionary 
responses by schools and teachers to save themselves.   

 

Activity 14:  Investigating Curriculum, Pedagogy and Assessment 

Reflection of expectations… 
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Are these possible and if so how?  
 

 Some areas of the new curriculum are less prescriptive, but others are more 
so. Flexibility, serendipity and localism can only occur if the national 
curriculum is pared down to essentials.  

 Schools and teacher training agencies are given the funds to train teachers to 
master’s level. Each school has a subject specialist who trains the other 
teachers in that area to a deeper level. 

 Assessment can become more formative if teachers are given opportunities to 
try new ideas without coming under inspection. Teacher also need to be 
trusted to make judgements about children’s learning. 

 Ofsted, or any inspectorate, needs to work with schools to support them. 
Results of inspection should not be graded, but become more ‘descriptive’ 
and league tables then abolished so that middle class parents stop chasing 
the most successful schools, perpetuating a cycle of boom and bust schools.  
A supportive inspectorate would advise schools rather than make rubber 
stamp judgements – they would inspect formatively rather than summative! 
This is possible! 

 
Challenges in providing an appropriate curriculum for all:  

 The need for standardisation in order to compare attainment. 

 Assessing learning across different outcomes. 

 Expertise required to meet the needs of all.  

 Resources required to meet the needs of all. 
 

Appendix 7a and 7b 

7a. Children asking questions and saying what they know about the topic. 
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7b. Pupils questions and statements for the topic  

Questions  Statements 

 Why do you feel something when you 

put magnets together? 

 How come they don’t stick together 

sometimes? 

 Are all metals magnetic? 

 Which metals are magnetic? 

 Are there different types of magnet? 

 What makes it attract? 

 How does a magnet work? 

 Why is there force? 

 Who discovered magnets? 

 Why do they repel and attract? 

 What’s the strongest magnet? 

 Why can’t we see magnetism?  

 Why can’t the horseshoe magnet hold 

two like the bar one?  

 What are magnets made of?  

 Why is magnetism important?  

 Which magnet is the strongest?  

 Are all magnets metal?  

 Why do they move around when they 

are near each other? 

 How do you make a magnet?  

 Is magnetism the only invisible force? 

 Why can’t you see the force? 

 How does it stick together? 

 Is gravity stronger than magnetism?  

 Are radio waves magnetic?  

 How do they stick? 

 A fridge is a huge magnet. 

 You can’t see magnetism. 

 Magnetism is an invisible force.  

 They have a north and a south part. 

 The force gets heavier. 

 Two different magnets will attract.  

 Repel means that the thing can’t 

attract. 

 Mostly magnets have iron and nickel. 

 Magnets are amazing! 

 The force pulls metal. 

 The Earth is one big magnet! 

 Close magnets stick. 

 Sometimes they attract and 

sometimes they repel – it depends. 

 Magnets are very strong things.  

 Did you know that we eat iron! 

 Magnetism is a type of force. 

 Magnetism can pull things around. 

 Two different magnets attract, but two 

of the same won’t. 

 All magnets stick together. 

 When you put your magnet under the 

table the magnet on the table moves 

with it. 

 Some magnets are stronger than 

others. 
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 Why does the force travel through my 

hand?  

 Why do two norths not attract or two 

souths?  

 What other planets have magnetic 

fields?  

 Will we ever be able to see the 

magnetic force? 

 Is the Earth like a big magnet? 

 What is the biggest magnet in the 

world? 

 Will we find other invisible forces? 

 

 

 

 

 

 

Appendix 8:   Knowledge objectives for the topic 

National Curriculum 2014 Objectives relating to Force and Magnets 

Pupils should be taught to: 

 compare how things move on different surfaces 

 notice that some forces need contact between two objects, but magnetic 
forces can act at a distance 

 observe how magnets attract or repel each other and attract some materials 
and not others 

 compare and group together a variety of everyday materials on the basis of 
whether they are attracted to a magnet, and identify some magnetic 
materials 

 describe magnets as having two poles 

 predict whether two magnets will attract or repel each other, depending on 
which poles are facing. 

 

Appendix 9:   Programmes of study for Working Scientifically  

National Curriculum 2014 scientific skills objectives.  

During years 3 and 4, pupils should be taught to use the following practical 
scientific methods, processes and skills through the teaching of the programme of 
study content: 

 

 asking relevant questions and using different types of scientific enquiries to 
answer them 

 setting up simple practical enquiries, comparative and fair tests 
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 making systematic and careful observations and, where appropriate, taking 
accurate measurements using standard units, using a range of equipment, 
including thermometers and data loggers 

 gathering, recording, classifying and presenting data in a variety of ways to 
help in answering questions 

 recording findings using simple scientific language, drawings, labelled 
diagrams, keys, bar charts, and tables 

 reporting on findings from enquiries, including oral and written explanations, 
displays or presentations of results and conclusions 

 using results to draw simple conclusions, make predictions for new values, 
suggest improvements and raise further questions 

 identifying differences, similarities or changes related to simple scientific 
ideas and processes 

 using straightforward scientific evidence to answer questions or to support 
their findings. 

 

Appendix 10:   Pupil’s sorting of their question into types. 

Investigation  

Questions 

Research 

Questions 

Discovery  

Questions.  

 Why do they move 

around when they are 

near each other?  

 Why does the force 

travel through my 

hand? 

 How does it stick 

together?  

 Are all metals 

magnetic? 

 Are all magnets metal?  

 Will the magnet pick 

up everything from 

Eric’s messy floor? 

  Why do two norths not 

attract or two souths? 

  How come they don’t 

stick together 

 Is the Earth like a big 

magnet? What is the 

biggest magnet in the 

world? 

 Why do magnets stick to 

metal?  

 Why do you feel 

something when you put 

magnets together? 

 Why is there force? 

 Why can’t you see the 

force? 

 Are radio waves 

magnetic?  

 

 How does a magnet 

work? 

 Who discovered 

 Can magnets mend 

people?  

 Will we find other 

invisible forces? 
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sometimes? 

 What’s the strongest 

magnet? 

  Why can’t the 

horseshoe magnet 

hold two like the bar 

one?  

 

magnets? 

 Why can’t we see 

magnetism?  

 What are magnets made 

of?  

 Why is magnetism 

important?  

 Is magnetism the only 

invisible force? 

 Is gravity stronger than 

magnetism?  

 

 How do you make a 

magnet?  

 What other planets have 

magnetic fields?  

 Will we ever be able to 

see the magnetic force? 
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Appendix 11:  Medium Term Topic Plan using the pupil’s questions 

 

 

 

 

 

References: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Year 3 Medium Term Science Plan for Child-led Enquiry     Forces: Magnets 

National Curriculum Programmes of Study Pupil’s Investigation Questions 
Highlighted:  PoS covered by the children’s questions 

 

 compare how things move on different surfaces 

 notice that some forces need contact between two 

objects, but magnetic forces can act at a distance 

 observe how magnets attract or repel each other and 

attract some materials and not others 

 compare and group together a variety of everyday 

materials on the basis of whether they are attracted to a 

magnet, and identify some magnetic materials 

 describe magnets as having two poles 

 predict whether two magnets will attract or repel each 

other, depending on which poles are facing. 

 

Highlighted: Teacher-led questions added in order to 
cover PoS . Pupil-led questions which extend the topic 

 Why do they move around when they are near each 

other?  

 Why does the force travel through my hand? 

 How does it stick together?  

 Are all metals magnetic? 

 Are all magnets metal?  

 Will the magnet pick up everything from Eric’s messy 

floor? 

  Why do two norths not attract or two souths? 

  How come they don’t stick together sometimes? 

 What’s the strongest magnet? 

  Why can’t the horseshoe magnet hold two like the bar 

one?  
 Working Scientifically Programme of Study Skills coverage in this topic 
 Ask relevant questions and using different types of 

scientific enquiries to answer them. 

 Set up simple practical enquiries, comparative and fair 
tests 
Make organised and careful observations and, where 
appropriate, taking accurate measurements using 
standard units, using a range of equipment, including 
thermometers and data loggers. 

 Gather, record, classify and present data in a variety of 
ways to help in answering questions. 

 Record findings using simple scientific language, 
drawings, labelled diagrams, keys, bar charts, and tables. 

 Report on findings from enquiries, including oral and 
written explanations, displays or presentations of results 
and conclusions. 

 Use results to draw simple conclusions, make predictions 
for new values, suggest improvements and ask further 
questions. 

 Identify differences, similarities or changes related to 
simple scientific ideas and processes. 

 Use simple scientific evidence to answer questions or to 
support their findings. 

 Asking and answering their own questions- thinking 

about how to answer them. 

 Plan and set up magnet investigations – comparing 
magnets, identifying and classifying to find magnetic 
and non-magnetic, fair test to find the strongest. 

 Observing how magnets behave. Measuring distance 
of attraction – strongest magnet. 

 Record data for investigations. 

 Use tables and diagrams to show findings. 

 Give presentations of findings, write explanations and 
create posters. 

 Say what they found out and how. Predict what might 
happen if…  Talk about how they could improve their 
magnet investigation. 

 Notice how similarities and differences in materials in 
relation to magnets.  Identify similarities and 
differences between magnets and other forces.  

 Use what they find out to answer their questions about 
magnets in investigations and research. 

Pupil’s research questions to carry out through discussion and using secondary sources: 
Is the Earth like a big magnet? What is the biggest magnet in the world? What makes it attract? Why can’t you see the 

force? Are radio waves magnetic?  How does a magnet work? Who discovered magnets?  Why do they repel and attract? 

Why can’t we see magnetism?  What are magnets made of?  Why is magnetism important? Is magnetism the only 

invisible force? Is gravity stronger than magnetism? How do you make a magnet? What other planets have magnetic 

fields?  

Will we ever be able to see the magnetic force?  
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Appendix 12: An example of a lesson plan from this topic
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Appendix 13: Extracts from a slide presentation to disseminate this curriculum 

project (February 2014) 

    

 

Appendix 14: Teacher’s responses to ‘Science is going well when….’  

 

 

 

 

 

 

 

 

 

Science is going well when… 

‘The kids are discovering things.’  ‘There are great resources the children can use to find things out.’ 

‘The children are enjoying themselves while also finding things out.’    ‘The children feel like scientists.’  

‘The children are active and engaged in their learning.’    ‘The children are excited and amazed.’  

‘The children are allowed to think and work things out together.’    

 ‘They learn new things about the world that excite them.’    

 ‘The children are using resources to find out new things’. 

 ‘They want to go home and carry on finding out.’   

 ‘The children are challenged to think differently’.  ‘They can’t stop asking questions!’ 
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