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Abstract 

 

Assessment of primary science in England has undergone much change resulting in 
debate about its purpose and implementation.  While it is accepted that assessment 
must provide a summative account of learning, there is consensus, as in the Nuffield 
Report 2012, that assessment in primary science has not always resulted in 
improvements in learning for pupils.  
 
Evidently there has been an absence of assessment techniques in primary science 
which directly improve learning. In 1998 Black and Wiliam's seminal research into 
formative assessment linked together effective assessment techniques with 
improvements in learning. These techniques provided the means to not only assess, 
but also affect learning hence the term ‘assessment for learning’ (AFL).  
 
As Hodgson’s 2010 review reveals, AFL techniques have begun to be used in primary 
science classrooms to improve learning. However, I argue that unless teachers 
actively create a conducive classroom climate for these techniques to be effective, 
they will not affect pupils’ learning sufficiently. 
 
For AFL to be effective, teachers must locate pupils’ authentic ideas about science 
concepts. This is only possible if science is learnt in a climate where there is a strong 
emphasis on dialogue and pupils’ ideas about science, whether misconceived or not, 
are given equal status within those dialogues. Consequently, teachers must engage 
in ‘dialogic teaching’ rather than traditional ‘transmission style’ teaching. Only then can 
authentic assessment of pupils’ ideas occur allowing teachers to begin with what 
pupils really think and feel about scientific concepts.  
 
Barriers to this style of teaching, which is necessary for AFL to be effective in science, 
exist in the form of rigid ideas about pupil talk, lack of confidence in science subject 
knowledge and the existence of traditional ideas regarding the pupil-teacher 
relationship. Unless these factors are addressed it will be difficult for AFL in primary 
science to have the impact on learning it promises.  
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A literature review of assessment for learning relating to primary science    

 

In this review I will examine how assessment for learning, hereafter AFL, in science 

teaching has developed in English primary schools and how it can be used effectively 

to improve primary science education.  

   Assessment is divided into two types, summative and formative. The former refers 

to ‘a summary of achievement,’ for ‘summing up’ learning (Harlen and Qualter 

2004:130). Formative assessment, however, refers to evaluation that ‘helps the 

process of learning’ (2004:129). Thus both forms of assessment are defined by finding 

out what pupils have learnt yet remain separated by how that information is used. If 

formative assessment sets out to inform learning, then summative assessment has 

the purpose of reporting learning often in the form of formal testing. 

    Statutory testing for primary science in England began in 1991 for 7 year olds, but 

was later dropped. However, formal testing for 11 year olds began in 1995 and 

continued until 2010. As the Nuffield report describes regarding Science assessment, 

consensus agrees that this ‘left a vacuum in terms of the type, purpose and use of 

assessment at this level,’ (2012:2). Despite teacher assessment replacing tests, many 

feel this affected the ‘perceived status of science,’ so that the importance of science 

within the primary curriculum decreased (Nuffield 2012:2). 

   However, according to the Nuffield (2012) and Bew (2011) reports, the cessation of 

testing was also considered a move towards greater curriculum freedom and less 

teaching for tests. Nevertheless, science assessment is also described as lacking a 

structure which supports learning and provides reliable summative data (Collins, Reiss 

and Stobart 2008, Nuffield Foundation 2012).  Consequently, a number of reports 

examine the purpose of primary science assessment and agree that assessment here 

must principally improve pupils’ learning, but also provide information for reporting, 

comparison and accountability (Bew 2011, Collins et al 2008, Hodgson 2010, Nuffield 

2012).  

    After the end of national testing in England there followed a national attempt to 

support teachers’ own assessments with the introduction of the Assessing Pupils’ 

Progress (APP) project which led to APP for science enquiry skills, as described in 

Harrison and Howard (2010). This scheme gave teachers a system of periodic 
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formative assessment comprising criteria to assist them with their judgements. 

However, the project was considered unsuccessful because its assessment criteria 

did not link with the National Curriculum, causing confusion for teachers regarding its 

purpose, (Nuffield 2012). Parallels exist here with the Hong Kong experience of 

implementing the formative assessment system of TOC (Target-Oriented Curriculum) 

(Carless 2005). As Carless notes, teachers had extra work in collecting data, but 

without the ‘psychic reward of enhancing learning,’ or without the emotional 

satisfaction of improving learning (2005:44).    As with APP, TOC was intended to align 

with teaching and learning processes, but became mistakenly associated with the 

summative recording of data about learners rather than feeding into actively improving 

learning (Carless 2005). 

    Similarly, as Black and Wiliam acknowledge, involving teachers in the assessment 

process ‘held out the promise’ that the evaluations teachers made while teaching could 

serve both the need to improve learning as well as the summative need to account for 

learning, (2005:252). What broke this promise was the pressure for assessment to 

serve the purpose of summative accountability rather than principally to affect 

learning, (2005)  

    APP had the potential to inform primary science teaching and learning yet the 

assessments it produced were themselves judged against levelling benchmarks of 

National Curriculum tests. Consequently teachers remained under implicit pressure 

to, as Black and Wiliam put it, ‘maximise test scores,’ (or with primary science 

maximise levels) rather than meeting pupils' learning needs (2005:252). This agrees 

with Baird's general description of how APP ‘misfired’ (2011) and is similar again to 

Carless’s Hong Kong experience where ‘teachers were struggling to reconcile 

formative processes with high stakes summative examinations’ (2005:45). This also 

reflects Black and Wiliam's assertion that in general teacher assessments have 

historically had little impact on learning (2005). Nuffield (2012) and Collins et al (2008) 

appear to agree with Black and Wiliam's idea that ‘summative has driven out formative’ 

so that assessment often fails to feed into primary science learning. A consensus on 

assessment agrees that the mandate for accountability, and pressure for school 

improvement, stand as the greatest obstacle to realising that improvement.  This is, 

as Black and Wiliam concur, the ‘final irony’ regarding assessment (2005:260). 
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    Yet, as the Nuffield report suggests, APP was an attempt at a system of ongoing 

assessment but became too time consuming for teachers. Interestingly, many local 

authorities and schools continue to use their versions of APP as systems of 

assessment in science indicating a desire to assess through science enquiry skills. 

How this may develop with the introduction of the new curriculum with its large body 

of science knowledge over skills remains to be seen, especially if evidence is required.     

    In summary, primary science assessment has existed with much upheaval and 

confusion regarding how it should be undertaken and what uses should be made of it. 

Consequently, Black and Wiliam's work on assessment since 1998 has become a 

focus for primary science. Assessment as a means to enhance teaching and learning 

gave rise to Black and Wiliam's term ‘Assessment for Learning,’ (1998).   

Assessment for Learning 

   AFL originated from Black and Wiliam's’ research carried out with the Assessment 

Reform Group in 1998 and is defined as:  

 ‘…all those activities undertaken by teachers, and by their students in 

assessing themselves, which provide information to be used as feedback to 

modify the teaching and learning activities in which they are engaged.' 

 (Black and Wiliam 1998:2) 

    AFL is considered by Keogh and Naylor (2000), Black and Harrison (2004), Black 

and Wiliam (2009) and Spendlove (2009) as a response to the need for practical 

support for teachers in the classroom, or simply ‘direct help with the task,’ (Black and 

Wiliam 1998:1). As Black and Wiliam assert, learning is ‘driven by what teachers and 

pupils do in classrooms,’ and AFL has arisen from ‘a poverty of practice’ in terms of 

effective formative assessment across all subjects (1998:1/5). 

   Research, as in Black and Wiliam (1998), Petty (2009) and Hattie (2012) suggests 

that many initiatives to raise standards have not always focused on what Baird calls 

‘craft knowledge,’ or classroom practice (2011:344). As Black and Wiliam assert, ‘we 

have been looking in the wrong place for answers,’ meaning that many policies 

implemented to improve learning focused on initiatives based outside the classroom 

rather than the actual classroom practices of teachers  (1998:3). Evidence suggests 

that it is teachers’ use of formative assessment that has the greatest impact on raising 
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achievement, including that in primary science (see for example Bell and Cowie 2001, 

Black and Harrison (2004), Keogh, Naylor and Goldsworthy (2004), Hodgson (2010). 

Characteristics of AFL 

    If we accept AFL serves as a means to directly affect classroom practice, we must 

understand how this is.  Wiliam defines AFL as involving three processes in which 

both teachers and learners understand, ‘where learners are in their learning, where 

they are going, and the steps needed to get there’ (2010:11).  Questioning, discussion 

and feedback, as well as a range of forms of teacher, self and peer assessment to 

facilitate this process of understanding what  pupils know and can do, are central 

themes in literature for AFL in science (Naylor and Keogh 2000, Black and Harrison 

2004, Hodgson 2010, Harrison and Howard 2011). There is also discussion about the 

conditions necessary for these three processes to become embedded, thus classroom 

climate as a condition for AFL has also become a focus. 

 Classroom climate 

   General AFL literature refers often to the need for schools to actively create the 

appropriate classroom climate in which AFL processes will flourish, as discussed in 

Spendlove (2009), Wiliam (2010) and Chin (2006). Spendlove refers to this as a 

‘reciprocal environment…where teachers and learners listen to each other’ (2009:75) 

so that, as Hill asserts, there is a ‘community of learning where assessment practices 

are open to all’ (2011:348). Naylor et al (2004) and Hodgson (2010) cite classroom 

climate as fundamental to AFL in science because it ‘creates a profound impact on 

the success of the assessment strategies used,’ (2004:15). As Naylor et al (2004), 

Black and Harrison (2004) and Hodgson (2010) assert, effective science assessment 

relies heavily on questioning, dialogue, self and peer assessment which require ‘an 

environment in which pupils can learn from each other’ (2010:10).   Hodgson 

elaborates on this, asserting that ‘AFL will flourish best when pupils feel confident and 

safe in the classroom’ (2010:16).  

     Discussions also focus on the relationship between school culture and AFL, as in 

Wiliam (2010), Carless (2005) and Hill (2011). These discussions refer to what Naylor 

and Keogh call a ‘constructivist approach’ as being fundamental to AFL (2000:19).  

This means understanding that children construct their own learning by building on 

existing knowledge and understanding rather than simply having this transmitted to 
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them. In addition, learning is affected by the context in which a concept is taught, as 

well as by children’s beliefs and attitudes. Discussions also focus on teachers’ own 

attitudes to pupils which affect classroom climate and the effectiveness of AFL 

(Carless 2005, Gardner 2009, Spendlove 2009, Hodgson 2010 and Hill 2011). Mercer, 

Dawes and Staarman also assert that teachers who discourage pupil talk, equating 

this with a lack of discipline, will not be able to make good use of peer collaboration or 

assessment, which are key tools for AFL (2009).  

AFL Tools 

    It is important here to identify the key AFL tools relevant to primary science, most 

often used by primary teachers and included in the above AFL literature. These are 

the sharing of clear learning intentions, the use of success criteria and forms of self, 

peer and teacher assessment through questioning and feedback.   

   Learning intentions (see appendix 1) refer to what pupils will learn and intentionally 

make learning goals explicit to pupils (Wiliam 2009). These are usually taken from the 

national curriculum and can be subdivided into those for science knowledge and those 

for science skills.  

   Success criteria (see appendix 1) or sometimes, steps to success, are in practice 

whatever pupils need to do in order to meet learning goals. These are also usually 

agreed and determined with the pupils before the activity by discussing what ‘good’ is 

or looks like. In this way, how to learn something is made explicit to the pupils.  This 

reflects Hodgson’s idea of AFL enabling pupils to drive their own learning because 

effective self and peer assessment can take place during and after the task using the 

success criteria (2010) 

   Self and peer assessment are referred to often in AFL literature for primary science, 

as in Naylor and Keogh (2000) and Hodgson (2010). Black and Harrison cite self and 

peer assessment in science as key drivers in enabling pupils to take responsibility for 

their learning (2004).  In particular, Black and Harrison (2004), Harlen and Qualter 

(2004) and Naylor and Keogh (2000) refer specifically to techniques of self and peer 

assessment in relation to primary science. The Active Assessment Project focuses on 

the connections between thinking, learning and assessment and offers a range of 

assessment approaches tailor-made for science (Naylor et al 2004).  
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    Dialogue and questioning are seen as being particularly important to AFL in primary 

science (Naylor and Keogh 2000, Harlen and Qualter 2004, Mercer et al 2009, Black 

and Harrison 2004). Naylor and Keogh assert that ‘collaborative debate and argument’ 

are essential to science learning because they enable pupils to understand their own 

thinking and adjust their own conceptions (2007:75). The effect and importance of talk 

in the science classroom is described by Asoko and Scott (2006). Black and Harrison 

also refer to frequent and open classroom dialogue being an authentic basis for 

scientific argument (2004). Chin also writes extensively about the importance of 

questioning and feedback, linking relationships between constructivist and socio-

cultural theories of learning (2006). Chin refers to the need for teachers to ‘position 

themselves as enablers of talk for thinking’ (2006:1343). This echoes Naylor and 

Keoghs’ alignment of ‘thinking, learning and assessment’ (2007:74) and Mercer et al’s 

placement of dialogue at the heart of effective teaching in science.  The research 

carried out by Mercer et al into the value of talk in science classrooms describes how 

‘dialogic teaching,’ where dialogue and discussion are key teaching tools, make 

science teaching more effective (2009).   

Implementation of AFL 

According to Hodgson, AFL strategies have been widely adopted by primary science 

teachers and many ‘agree that pupils respond well to AFL in science,’ (2010:18) She 

reports that: 

‘…it has helped teachers acquire a greater knowledge of their pupils’ needs in 

science and pupils' work has benefited’ (2010:18). 

A desire by teachers to develop their use of AFL in science in the future is also evident 

and she describes the additional benefits of AFL on pupils where they become ‘more 

self-critical and proactive learners’ (2010:18). However, some findings in her report 

run contrary to the very latest Ofsted findings on primary science where the ‘use of 

assessment to inform subsequent teaching’ was considered weak across primary 

schools surveyed (2013:16). Interestingly, the same findings revealed that where 

primary schools used AFL techniques in science they were highly effective and 

improved learning.  

     Some discussions describe barriers to AFL in general as in Brown (2004) and Baird 

(2011). Baird reports that formative assessment has been ineffective when teachers 
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have not been motivated to develop their own assessment practice through training 

nor recognised for their assessment knowledge, but only for summative results (2011).  

Similar barriers are outlined for primary science in the Wellcome Trust report where 

the relationship between subject knowledge confidence and deficits in teacher training 

affect the effectiveness of AFL techniques (2005). Mercer et al also describe how lack 

of understanding and emphasis on classroom dialogue hinders effective science 

learning (2009). Collins (2008) and Nuffield (2012) also describe barriers to effective 

assessment in primary science as an over emphasis on summative ends.  

Implications 

    Assessment and its effectiveness in primary science has changed. Pressure for end 

results has meant a historic focus on summative assessment for measuring pupils’ 

science understanding. Systems to enable teachers’ judgements to replace formal 

testing did not result in improved science learning and forms of formative assessment 

which sought to enhance learning often only fed back into summarising learning. 

(Nuffield 2012). 

     However, the dissemination of AFL approaches appears to be feeding into primary 

science (Hodgson 2010). Where teachers have been given the training and time to 

experiment with AFL practices there has been success (Hodgson 2010, Ofsted 

2013a). School inspections are also now more favourable towards schools who use 

these methods (Ofsted 2013b).  

    Furthermore, the proposed curriculum will abandon the current levelling system 

where the curriculum is divided into levels of attainment for each subject in favour of 

‘achieved or not yet achieved’ type assessments (Nuffield 2012:16). This is in accord 

with Black and Wiliam's original idea of comment only approach to assessment where 

improvements in learning take precedence over grades, or levels (1998). 

    The outlook for AFL in primary science then appears favourable because 

educational policy, as well as school inspection criteria, appear to reflect a number of 

core AFL principles such as valuing descriptions of attainment over grading, making 

learning goals and methods explicit to pupils, and applying forms of teacher, self and 

peer assessment throughout lessons.   
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    However, there are lessons to be learnt from previous attempts to implement new 

assessment initiatives. Teachers’ ideas about pupils and learning need to be 

accounted for so that teachers respond with a sense of ownership and self-efficacy, 

Hill (2011). As Black and Wiliam assert, teachers must be given time to experiment 

with new methods of assessment and make them their own (1998). 

   The historical focus on high stakes testing has created a macro view of assessment 

so that parents, schools and teachers have often placed great emphasis on attainment 

ends rather than achievement processes. If we are to avoid Black and Wiliam's ‘final 

irony’ repeating itself, then all must recognise that improvements in authentic formative 

assessment will result in improved summative outcomes rather than the reverse.  

 

Enabling Effective Assessment for Learning within Primary Science Teaching 

    Following the review of the literature for AFL in relation to primary science, I will now 

focus on specific factors which enable AFL to improve primary science learning. I will 

pay particular attention to the climate within a classroom that enhances AFL, 

concentrating on how facilitating and encouraging collaborative talk is fundamental to 

making AFL in science work well. I will also explore teachers’ attitudes to their own 

role which can affect climate and talk in the primary science classroom.  

    AFL techniques for science have begun to be adopted in English primary schools, 

as in Hodgson (2010).  The general concepts found in AFL approaches are also 

increasingly defining school inspection criteria. Ofsted appear to focus on teachers’ 

active assessment during teaching time so that inspectors must consider whether: 

• teachers monitor pupils’ progress in lessons and use the information well to 

adapt their teaching 

• teachers use questioning and discussion to assess the effectiveness of their 

teaching and promote pupils’ learning 

(2013b:37)  

 

These requirements are in accord with the general ideas about AFL as asserted by 

Black and Wiliam back in 1998, but also other commentators on AFL in science like 
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Keogh and Naylor (2007) and Black and Harrison (2004) who all emphasise 

questioning and discussion as being essential tools for effective AFL. Put simply, the 

education community appear to want AFL approaches in classrooms because they 

improve learning.  

What makes AFL effective in the primary science classroom? 

      As research shows, there are specific AFL tools which are very effective in the 

primary science classroom, namely sharing learning intentions, agreeing success 

criteria and forms of teacher, self and peer assessment through questioning and 

feedback (Black and Harrison 2001, Keogh and Naylor 2004). Used well these make 

science learning  explicit to all so that both teacher and pupil understand what pupils 

know, what they need to know and how to learn this. Learning is made explicit like this 

because teachers openly share learning goals, agree steps to achieve these and 

provide systems for themselves and pupils to check on success as learning takes 

place.  

     If AFL is being taken on by the educational community than how can these 

techniques be used most effectively in primary science?  What really makes AFL in 

science so effective? And what factors may hinder its effectiveness?  

     One requirement needed for effective assessment in science that repeats itself in 

discussions, as in Keogh and Naylor (2004), Hodgson (2010) and Black and Harrison 

(2004), is that teachers need to find out what pupils really understand about science 

because teachers must ‘start from where the learner is,’ (2004:4). However, as Keogh 

and Naylor acknowledge, children’s ideas about science are often in ‘conflict with 

scientifically accepted viewpoints’ because much of everyday experience and 

language itself conflicts with science (2007:75). The term ‘sunrise’ for example implies 

that the earth is still and the sun moves around it. And as Mercer et al point out, this 

is because there is a difference between every day and scientific views; appearances 

can be deceptive and these differences can only be teased out and understood if 

pupils have opportunities to express their ideas about the world around them (2009).  

     As Keogh and Naylor also assert ‘conceptual change in science seems to assume 

that it is a rational process,’ so that it might be assumed that pupils will simply change 

their ideas when given the evidence; this ignores the idea that ‘children’s feelings 

make a difference to their learning’ (2004:18). In my experience, children often need 
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more than evidence to convince them of a new concept because they have either 

misunderstood the significance of the evidence itself or the evidence heavily 

contradicts everyday experience. For example, children can be shown that shadows 

change size if objects are nearer or further away from a source of light. They can then 

see that the shadow of a stationary object outside changes size over the course of a 

day, which is evidence of the concept that the earth moves towards and then away 

from the sun as it rotates; however, this may not alter their feeling that the sun moves 

around the earth which appears to remain still because this is how it feels. Teachers 

cannot simply assume evidence confirms scientific concepts to children. 

      How far then can teachers enable children to learn about science if they do not 

understand how children really feel about scientific concepts?  Young children 

naturally want to agree with their teacher so there can be an element of blind faith 

rather than real knowledge acquisition. This can mean that concepts are not properly 

understood. Children often nod to the evidence, but their understanding remains 

unchanged (see appendix 2). 

     Consequently, if teachers do not find out what pupils really know (and feel) they 

will not be ‘starting from where the learner is,’ but merely from where they think the 

learner might or should be. This means the ‘general constructivist principles’ of making 

the learner the catalyst for what is taught, which is fundamental to the AFL process, 

will be ineffective as teachers will not be building on pupils’ learning (Black and 

Harrison 2001:44). Fundamental to effective AFL in science then is the existence of a 

classroom climate where teachers create opportunities to find out what pupils really 

think and feel about science concepts.   

Classroom climate 

   Central to a conducive classroom climate is the attention a teacher pays to the 

pupils’ self-esteem as expressed by Keogh and Naylor (2004) and Hodgson (2010). 

Evidence suggests, and is borne out in my own classroom experience, that a teacher 

who takes a judgemental stance on what pupils say and do in science will be making 

sure that pupils avoid doing and saying the wrong things because young children want 

to be judged well by their teacher (Keogh and Naylor 2004). At worst this will mean 

pupils stay as quiet  as possible to protect themselves; at best a pupil might say what 

they feel the teacher wants to hear despite not understanding or really believing what 
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they are saying. As Keogh and Naylor assert, this means that here a teacher will not 

find out what pupils really think and this will limit their own capacity to impact upon 

pupils’ innate ideas about science (2007).  Put simply, the more a teacher celebrates 

only pupils with the correct answer, the more they drive those with differing ideas into 

silence and away from authentic learning. 

   To avoid this ‘vicious cycle’ a teacher must, as Keogh and Naylor assert, ‘suspend 

any judgement about the pupils’ ideas’ in order to make assessment of real ideas 

possible (2004:87). Black and Harrison agree that making pupils feel safe in revealing 

their own ideas about science is ‘an essential ingredient to making formative 

assessment function in the classroom’ (2004:8). Consequently, how a teacher views 

their own role is fundamental to making AFL work for science. Do they see their role 

as co-constructing learning with pupils by working with what pupils know or do they 

see themselves as transmitters of knowledge?  The latter is more likely to result in a 

judgemental stance because of the emphasis on being the holder of knowledge rather 

than the co-constructor of learning. Hodgson (2010) argues that the alignment of an 

AFL methodology with, as Naylor and Keogh call it, ‘a constructivist approach,’ in 

science classrooms is essential for formative assessment to be effective (2000:19). 

     However, acting as a transmitter for knowledge or a co-constructor of learning are 

two extreme forms of how teachers might view their own roles in the science 

classroom. It is more likely that teachers vary in their teaching styles and may switch 

between the two depending on what they are teaching. Evidence suggests that when 

primary teachers lack confidence in science subject knowledge this can deter them 

from allowing children to explore their ideas about science more freely (Wellcome 

Trust 2005).   This implies that subject knowledge affects teaching style as more 

confident teachers allow pupil talk to flow more freely and into unexpected areas (thus 

facilitating a more AFL, constructionist approach because it is building on the pupil's 

own learning journey as opposed to the teacher’s own script) while less confident 

teachers tend to close down discussions as they enter into unknown territory.  Here 

then subject knowledge appears to link directly with a teacher’s ability to put into 

practice AFL techniques for science like discussion, questioning and pupil to pupil 

dialogue. And as Mercer et al show, dialogue between pupils is also central to effective 

assessment for learning in primary science (2009).  
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 Pupil dialogue 

     In understanding the need to unearth pupils’ true understanding in both primary 

and secondary science, Mercer et al link this with the research of Alexander on how 

pupil talk improves educational results through ‘active, influential and sustained 

participation of pupils in classroom talk’ (Alexander 2008  in Mercer at al 2009:354). 

This is dialogic teaching, teaching through interactive dialogue between pupils and 

teacher as opposed to transmission to pupils from the teacher.  

   Mercer et al assert that pupils should not only talk about science so that teachers 

can assess their understanding, but that pupils should become ‘speakers of science’ 

so that they understand the significance of argument and debate in clarifying and 

determining scientific understanding (354). 

    However, encouraging argument in the classroom can run contrary to traditional 

ideas about teaching. As their research suggests, talk can often be restricted by 

teachers, defined by ‘closed questions, short pupil responses and little direct attention 

being given to the use of talk for teaching and learning’ (355). This means that 

teachers holding traditional views about the purpose of talk between pupils may be 

unable to make proper use of AFL tools like peer assessment where talk is required, 

but they may also be restricting the potential for pupils to learn to be scientific. As 

Hodgson reports, ‘dialogue between teachers, pupils and peers allows for the co-

construction of ideas’ which links with Black and Harrison's concept of the teacher as 

‘facilitator’ rather than judge (2004:10). Put simply, teachers need to organise and 

create opportunities for children to learn through sharing ideas and this means 

enabling discussion and dialogue. 

     Some teachers find the role of facilitating learning through discussion difficult 

because it has not been their own experience of education. Also, as Black and 

Harrison point out, pupils look to the teacher to ‘pass judgement’ not only through open 

acknowledgment, but also through body language and expression (2004:10). Even if 

a teacher allows open dialogue, the urge to correct misconceptions too soon can 

prevent pupils from revealing their true ideas and then effective assessment is 

disabled. Here teachers must curb their instinct to automatically correct. This is why a 

dialogic approach to science teaching, as in Mercer et al, where talk largely ‘represents 

the students' point of view and discussion includes their and their teacher’s ideas,’ will 
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enable AFL to function properly because pupils’ authentic knowledge and 

understanding is the foundation of the learning process (354:2009). Here talk 

becomes as much a ‘tool for learning’ as other AFL tools like success criteria and 

learning intentions (362). This is also in line with Keogh and Naylor's idea of talk being 

more than a strategy for assessment in science, but also an instrument for learning 

(2007). Like Mercer et al, Keogh and Naylor’s concept of ‘productive talk’ reveals that 

dialogue between pupils is at the heart of science assessment and learning (2007:85). 

Pupil talk, it seems, is not a common theme within science lessons (85). Further, as 

the latest Ofsted findings reveal, a common weakness in primary science lessons is 

that teachers talk too much (2013a). How far then can AFL be effective if the 

necessary foundation of productive pupil talk is drowned out by the teacher?  

        It seems pupil talk, so essential for authentic assessment and learning, is 

restricted for a number of reasons, not least the need for curriculum coverage and the 

absence of science resources that include or promote talk (Keogh and Naylor 2007). 

Teachers can be unfamiliar with how to coordinate and relate to pupil talk because the 

traditional role of the teacher is to keep pupils quiet, ensuring they are listening 

attentively (2007). Keogh and Naylor assert that far from productive pupil talk being a 

cause for a lack of focus and engagement with learning, it actively promotes learning 

in science (2007). It is a ‘self-reinforcing system’ because ‘arguing about science ideas 

is engaging in itself’ (86).  However, as Fisher and Larkin’s research finds, teachers 

more often associate ‘good classroom talk’ with ‘norms of politeness and good 

grammar' rather than to ‘explore ideas and help learning (2008 in Mercer et al 

2009:355). While primary teachers might profess their support of AFL techniques in 

science, as in Hodgson (2010), how far can these techniques be made effective 

through productive talk if teachers view pupil talk in this way?   

     Consequently, allowing and facilitating pupil talk does far more than simply allow 

teachers to assess ideas, it also fuels engagement and, like Mercer et al assert, 

connects pupils to talk as a tool for science itself (2009). Teachers must therefore be 

proactive in creating the right circumstances for talk to flourish as a tool for both 

assessment and learning in the primary science classroom.  

Conclusion and Implications 
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    In conclusion, AFL in science is made effective when teachers actively create the 

right classroom climate for pupils to feel safe in expressing their ideas about science. 

Not only should teachers equalise their reactions to pupils’ ideas about science to 

enable this, but they should also make dialogue and debate central themes in science 

lessons so that talk becomes a tool for learning. Dialogic teaching appears to enhance 

AFL strategies because it allows for assessment, but also uses talk as an instrument 

for learning by using pupils’ own viewpoints as a springboard for learning. 

     Primary teachers’ confidence in their own science knowledge appears to have far-

reaching effects on AFL processes because it can affect the style teachers adopt 

which affects classroom climate and in turn the effectiveness of AFL techniques.  How 

teachers view their role will also affect how far AFL methods can be used effectively. 

Teachers holding traditional ideas about how learning takes place and what 

constitutes appropriate classroom talk will place more emphasis on correct ideas and 

mannerly talk than building on children’s learning and using talk as a tool for assessing 

and learning science. 

    Hodgson (2010) asserts that AFL is a method that has been adopted by primary 

science teachers. However, thought needs to be put into how this can be made 

effective in the primary science classroom because recent evidence shows that 

teachers do not always consider pupils’ prior knowledge or ‘use assessment to inform 

subsequent teaching’ (Ofsted 2013a:16).  Teachers need to feel confident enough to 

step back from traditional styles of teaching and build on children’s real understanding 

through making dialogue and discussion central themes in primary science. Then it is 

likely that AFL techniques will greatly improve science learning in primary classrooms. 

     With the advent of a new curriculum, which as yet has no specific assessment 

structure, teachers have the opportunity to take control of assessment in primary 

science and make it their own. This means that all the effective AFL techniques can 

feed directly into learning, but also support teachers’ summative judgements at the 

same time, which was Black and Wiliam's original intent (1998). Moreover, the melding 

of the primary science programmes of studies into attainment targets and descriptors 

in the new curriculum means that this direct link between assessment and learning 

may be further enabled.  



Beth Budden©  

      However, if primary  teachers fail to understand assessment as a formative tool to 

enhance science learning then the new content-led primary science curriculum may 

mean teachers use assessment purely as a summative ‘ticking’ off of knowledge 

content which will not be using pupils’ real understanding as a starting point for 

learning.  Since research shows that teachers generally prefer ‘content-driven topics’ 

in primary science rather than ‘conceptually challenging topics’ because of their lack 

of confidence in subject knowledge, then the potential for this seems significant if 

science subject knowledge acquisition is not developed adequately in teacher training 

or continuing profession development (Wellcome Trust 2005:3).  Primary science 

teaching could become the mere transmission of lists of facts and, as we know, this 

does not ensure pupils gain authentic scientific understanding and it certainly means 

authentic AFL is restricted.  Primary science could return to a position, as in Collins et 

al (2008), where science is taught and assessed, but this does not feed into 

improvements in science learning.  

    It seems then that for AFL to have the impact it promises for primary science, 

teachers must feel confident about teaching science and create the right climate for 

science to flourish in the classroom. The core principles of what science really is must 

be extant in the classroom. Science is a means to understand the world around us. 

Scientific ideas are temporary, based on the evidence so far; they are formed through 

dialogue and debate over evidence and reached through enquiry and investigation.  

AFL has the potential to improve primary science learning a great deal, but only if 

these principles of science are actively enabled in the science classroom and pupils 

have the opportunities to think and talk freely and be truly scientific themselves.  
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Appendices 
 
Appendix 1 – Examples of learning intentions and success criteria planned for 
and used in a primary science lessons. 
 
 
 
 
 
 
 
 
 
 
Appendix 2 – Examples of success criteria used in primary science. 
 
 
Appendix 2:  A pupil’s diagram showing their ideas regarding the movement of 
the Earth and Sun in relation to shadow formation. 
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Appendix 2:  A pupil’s diagram showing their ideas regarding the movement of 
the Earth and Sun in relation to shadow formation. 
 

 

 

 

 
After some investigations with light and shadow both inside with torches and outside in daylight this diagram 
was draw by a Year 3 pupil.  This was drawn sometime after I asked her how shadows were formed and she  
told me that the Earth rotates causing it to move towards and away from the Sun making shadows on Earth 
change size and position; this was a similar explanation she had heard another child say and with whom I had 
agreed with. A few days later the children used footballs and torches to make models of this process. Then the 
children made diagrams to show their ideas about the Earth, Sun and shadows. Despite having plenty of 
evidence to the contrary this child appears to have held onto her everyday feelings about the Sun and Earth, 
despite me thinking she thought differently.  Through further dialogue and discussion this pupil’s feelings and 
ideas about this concept need to be understood and more investigations with sources of light and shadows 
required.  

 


