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This paper describes part of a multi-case study which linked conceptions and practices of assessment 
for learning within UK primary mathematics classrooms to developing autonomy for the children. 
The project explored the use of assessment for learning in mathematics lessons with Year 5 (9-10 
years old) children and their teachers. Alex is one case which exemplified the expert teacher through 
the conceptions and use of assessment for learning, which led to the children becoming expert 
learners of mathematics. The class ethos was one of value for personal autonomy. Responsibility and 
control of learning was a shared endeavour within a community of learners. Community in this 
respect was broadened to include the environment and resources within the classroom and so 
demonstrated learners working within an expert classroom.  

INTRODUCTION 

Assessment for learning is often used synonymously with formative assessment, but assumptions of 
equivalence are mistaken. Formative assessment refers to the function it serves only if it is 
subsequently used to adapt teaching to meet the needs of learners (Black & Wiliam, 1998). Perrenoud 
(1998) argued that formative assessment necessarily required the regulation of ongoing learning 
processes. In the UK, however, many definitions of formative assessment abounded and 
metacognitive reflection by the pupils was not necessarily assured. Stiggins and Chappuis (2005) 
advocated refocusing assessment towards engaging students in the processes of addressing perceived 
learning gaps. Assessment for learning provides students and teachers with immediate information 
that is crucial to enabling them to control and direct their efforts. The immediacy of assessment for 
learning is an important distinction from formative assessment which might take place over short, 
medium or long cycles to remain effective (Wiliam, 2006). Assessment for learning as short-term, 
everyday practice involving students and peers as well as teachers in the processes of reflection to 
enhance learning, became a part of Black and Wiliam’s (2009) and Klenowski’s (2009) definitions.  

Student autonomy is therefore a primary purpose within assessment for learning. This has not, 
however, been a consistent conception in the UK. Within English primary school mathematics 
education in particular, criteria compliance has become a matter of meeting discrete sets of national 
curriculum objectives, with often surface level understanding, disconnected from the real world 
(Hodgen & Wiliam, 2006; Torrance, 2007). The purposes and principles behind assessment for 
learning had been misinterpreted and distorted, often being conflated with programmes to adopt and 
add into practice (Swaffield, 2011). Assessment for learning that promotes student autonomy has the 
potential to focus on reasoning through misconceptions, thus drawing deeper connections between 
aspects of mathematics. Dialogic reasoning has the potential to engage with specific mathematics 
language and the metacognitive aspects of addressing personal misconceptions. Swaffield (2011), 
though, argued that to achieve this requires a fundamental transformation in the traditional roles and 
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cultures of the classroom. Student autonomy is therefore achieved through a learning partnership. 
The focus is on what is being learned rather than which level has been achieved. The quality of 
discussions and classroom relationships are essential for promoting autonomy with assessment for 
learning. This conception of assessment for learning within mathematics education requires a 
‘connectionist’ teacher, which Askew et al. (1997:31) argue is more effective because they create 
links across different areas of mathematics and draw together aspects of learning to solve genuine 
problems. Such teachers are also concerned with enabling children to understand these connections 
and explicitly identify their own misconceptions and difficulties. However, with so many competing 
ideas and definitions within England, there is an important question to answer regarding the teachers’ 
own conceptions and practices of assessment for learning and their understanding of autonomy. 

The ‘Bergen definition’ of autonomy (Dam et al., 1990) stressed the importance of active engagement 
with the social processes within autonomous learning, both independently and in collaboration with 
others. Willis (2011) similarly argued for a sociocultural perspective of assessment for learning with 
student identities crucial to their involvement within a community of learners. Most definitions of 
autonomy have in common motivation, self-regulation and metacognition as key facets, with the 
primary purpose to encourage learners to become expert in regulating their own learning both alone 
and interdependently. These cognitive, behavioural and affective aspects of autonomy are 
interrelated. Self-regulation involves learners in the processes of setting, monitoring and controlling 
their own goals (Pintrich & Zusho, 2002). However, in order to be self-regulating, learners also 
require the motivation to act metacognitively but also the self-efficacy to believe that learning 
outcomes are affected by their own efforts and agency (Bandura, 1993). Personal beliefs about ability 
are important because learners who assume that intelligence is fixed and learning is not improved 
with effort are more likely to focus on performance related goals and external rewards, or give up 
altogether rather than risk appearing to lack understanding (Dweck & Master, 2008). Those pupils 
who believe that intelligence and learning are related to effort are more likely to focus on learning 
goals and take responsibility for their own assessment and learning (Cowie, 2005). 

Autonomous learning is sometimes taken to mean little more than pupils working alone. In this study, 
however, autonomy must involve the pupils taking responsibility for their own learning so that they 
develop strategies that enable them to work alone or interdependently (James, 2007). Sinclair et al. 
(2000), though, raised the point that there might be degrees of autonomy. With this, there must also 
be the possibility of no autonomy, or ‘heteronomy’, where regulation is controlled by others and not 
endorsed by the learner (Ryan & Deci, 2006). For Ecclestone (2007) there is also a difference between 
true personal autonomy, such as children choosing their own learning goals, and the ‘procedural or 
technical autonomy’ of meeting set learning targets, levels or goals (Ecclestone, 2007 p.321). For 
James (2007) and Stobart (2014), autonomous learning stresses the need for students to become 
expert learners. This leaves several questions about the teachers’ conceptions and practices of 
assessment for learning in mathematics. To what extent do the classroom practices in assessment for 
learning lead to expert learners and what does this look like with primary age children? Therefore, 
the role played by the teacher in promoting autonomy through their conceptions and practices within 
mathematics remains a crucial one.  
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THE RESEARCH STUDY 

This paper draws from a Ph. D. study (O’Shea, 2015) that analysed the connections between teacher 
conceptions and practices in assessment for learning with developing learner autonomy in 
mathematics lessons. The purpose of the research was to explore how conceptions and practices of 
assessment for learning might influence the development of autonomous learning within year 5 
mathematics (9-10 year-old children). While this study focused on four teachers as different cases 
within the same school, this paper will describe the results of one particular teacher referred to 
pseudonymously as Alex. 

The study used an interpretivist, multi-case approach to analyse four cases within one school in 
England. The school had four parallel year 5 classes, each with a separate teacher and 30 children. 
The exploratory nature and interpretivist approach meant that the experiences of the participants 
could be studied in depth, revealing rich data about their conceptions, practices and autonomy. Taking 
four cases in one school implied a similar context for each case and therefore a theoretical replication 
design (Yin, 2009). Each case was analysed holistically, with the whole class as the unit of analysis 
and the teachers and pupils acting as embedded participants within it (Yin, 2009). 

The chosen school was a mainstream school deemed to be good in overall effectiveness by Ofsted. 
They had begun the process of embedding assessment for learning within classroom lessons through 
school development planning. Thus, teacher professional development focused on the principles and 
procedures of assessment for learning. As is common with many primary schools in England, 
mathematics was taught by non-specialist teachers. It was an expectation for all lessons to share 
objectives and success criteria with the children. How the objectives and criteria were to be shared, 
though, were not part of these expectations. Consequently, this did not necessarily mean that all 
teachers believed in the ethos of autonomy or even shared its values. It also did not necessarily mean 
that all teachers truly understood and practiced these principles of promoting autonomy.  

Six mathematics lessons were observed from each of the four cases. The observations focused on 
how the principles of assessment for learning and autonomy were enacted within the practices of the 
classroom. The case teachers were interviewed using a semi-structured approach to ascertain their 
conceptions of assessment for learning and autonomy as well as the underlying principles behind 
their practices in the classroom. The children in each case completed questionnaires at the beginning 
and end of the study so that a class overview of autonomous strategies for learning could be explored. 
12 children from each case were interviewed using a semi-structured interview schedule with children 
in smaller groups of two or three. This meant that children could discuss their views together and feel 
more comfortable and confident with expressing their ideas about their learning. The pupil 
questionnaires and interviews were focused on gaining an understanding of their strategies for 
learning, approaches to setting and monitoring their own learning goals, their motivation and self-
efficacy for learning.  

Mathematics lesson observations, questionnaires and interviews with the teachers and children gave 
rich data that were analysed to highlight the major themes. Other data from children’s work samples 
and school documents were also used. All of the observations, questionnaires and interviews were 
transcribed and kept on a data base to enable an audit trail from the data to its location in the coding. 
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Analytic methods were used to derive the major themes arising from the data through successive 
coding and continuous review (Bassey, 1999). I focus on discussing the findings of one case, teacher 
Alex, who displayed what I argue is an expert practitioner acting within an expert classroom. For the 
discussion of results, I expand on three particular areas: Alex’s conceptions of assessment for learning 
and autonomy, practices in assessment for learning and the children’s developing autonomy as an 
outcome. 

ALEX’S CONCEPTIONS OF ASSESSMENT FOR LEARNING 

Alex fully understood the perceived need to comply with the school expectations regarding providing 
evidence of children’s progress with ‘what is in the exercise book’ and ‘make sure the evidence ties 
up’ against National Curriculum objectives and levels. However, Alex’s dominant values and beliefs 
were focused on ‘what the children can explain and the language they can use behind it’ rather than 
what their books show. While some teachers found the balance between discussions and book-work 
difficult to negotiate considering the need for evidence, Alex’s belief and desire to empower children 
to take control of their own learning was a central theme in this teacher’s pedagogy. 

Sharing control with the children as equal partners in learning was central to Alex’s conceptions of 
assessment for learning. Alex expressed a desire to empower the children to take control of their 
learning by ‘travelling their own road’. This conception of shared control underpinned Alex’s 
pedagogy for using assessment for learning in the classroom and was the guiding principle behind 
the related conceptions of the roles and responsibilities of the teachers and pupils. 

For Alex, the role of teacher was as a ‘facilitator’ or ‘motivator’ of learning with the responsibility to 
provide the ‘right atmosphere and opportunities’. There was an overall responsibility and 
accountability for the children’s progress, with the need to make ‘instant judgements throughout the 
lesson’ and understand their misconceptions in order to adjust learning. However, sharing this control 
was paramount for Alex. Thus balancing the competing needs of accountability and sharing control 
was regarded as ‘like walking a tightrope’. 

Alex fundamentally believed in the capacity of all children to take control and exercise critical 
autonomy regardless of perceived ability. Autonomy was viewed as enabling children to construct 
their own understanding and Alex was explicit in encouraging pupils to address their misconceptions 
with peers as part of a wider community of learners. This community included the teacher who valued 
being challenged by the children and was unafraid to say in response: ‘I am not sure…come on we’ll 
turn on the computer and have a look’. Overcoming the children’s resistance to confronting their own 
misconceptions was perhaps ‘the biggest hurdle that you have to get across’. So enabling the children 
to understand that misconceptions and misunderstanding are useful and no-one is infallible, including 
the teacher, was an important step. 

ALEX’S CLASSROOM PRACTICES IN ASSESSMENT FOR LEARNING. 

For Alex the role of the teacher was to ‘steer’ the children to reflect and reason through their 
misconceptions with each child encouraged to analyse, discuss and argue their ideas. So one lesson 
on parallelograms began with the children identifying what they already knew and what they did not. 
Personalised investigations ensued where children used any resource to hand to explore the properties 
of parallelograms. Children viewed themselves, their peers, the teacher, display boards, their school 
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diaries and models of shapes as resources. The children subsequently chose their own learning 
objective and success criteria which they discussed, critiqued and refined, with Alex challenging the 
children to become more specific:  

Alex: what do you mean “must know the basics of parallelograms?” How would you define what you mean 
by basic?  

Sharing lesson objectives and success criteria was an expectation, but in Alex’s class they were 
explored, analysed and related to prior and new learning. Alex constantly challenged the children to 
discuss and demonstrate what they had learned:  
     Alex: remind me what you did yesterday. Discuss with your partner… be more specific… show me on your 

boards- what did you find out? 

Critically discussing and reflecting on the objectives and criteria were a feature of Alex’s lessons, 
whereas in other cases objectives and criteria tended to be shown or mentioned but not explored: 

Alex: if the objective is to find percentages of given amounts… ask your partner and discuss what I mean 
by percent… what does that objective tell you? 

Alex’s purpose was to make the learning explicit and to draw connections between prior learning and 
new learning. The aim was to enable the children to think strategically about mathematics and their 
own learning. A dialogic approach ran throughout all lessons, encouraging the children to analyse 
their understanding and remaining misconceptions in mathematics: 

Alex: tell your partner how you found that answer. Did you get the same answer? If it is different, who is 
right and how do you know?  

Alex was explicit with the children in this intention to build understanding across lessons and make 
connections with different aspects of mathematics, so the children fully understood the purpose 
behind Alex’s questioning. Self and peer assessment were used to promote autonomy as explicitly 
reflective, metacognitive and related to mathematical learning. Children wrote messages on their 
work to each other and their teacher, explaining what they had learned against the objectives and 
criteria, but also asking questions when things were not clear:  

Child (in exercise book note to teacher): I couldn’t work out how to do this, but (a friend) helped me…I 
think we did it a different way to in the book. Are we right or wrong?  

The quality and analytical level of the classroom dialogue was evident in all lessons and ran through 
all aspects of work, both oral and written. However, it was evident that this was clearly not something 
that just occurred without a concerted and sustained effort from Alex in terms of giving the children 
strategies that enabled exploratory and analytical talk. Alex reflected on the need to set and enforce 
the ground rules for talk from the very beginning of the school year. This was not an easy process 
since it was clear from Alex that there was a need to overcome initial defensiveness over 
misconceptions and that these processes were continually being reinforced throughout all lessons. 
Some children had become much more confident in those processes of challenging and questioning 
personal understanding, while others still needed some support. But for Alex, teaching and learning 
began and ended with the children; with empowering them to reflect on their own learning.  
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LEARNERS’ DEVELOPING AUTONOMY. 

The children in Alex’s class viewed their own roles in terms of taking responsibility for their own 
and each other’s learning by ‘having the right attitude’ and ‘respecting other people’s learning’. They 
strongly valued opportunities to discuss and develop their learning:  

Child: it is quite effective when the teacher gives us a rough explanation and then sets us off in groups…it’s 
like there is someone else to catch us before you fall and you learn from other people. 

The children still valued getting high marks and school rewards or merits, but were also beginning to 
associate effort with goal-directed action, rather than just working harder, since ‘you can see where 
you have gone wrong and learn by your mistakes’. Extrinsic motivation still existed, but there was 
also a genuine intrinsic desire to learn and improve understanding. 

Self-belief in mathematics was high with all of the children firmly believing they would ‘do well’ or 
‘very well’. For a few children, this success was attributed to being ‘very intelligent’ or achieving 
high levels. However, these children, as with all of the others in the case, still firmly believed in their 
capacity to improve their own understanding even if this took time and tenacity: 

 Child: if you don’t get it then that makes you want to find out more about it… so I speak to my friends and 
they might help me to do it…then I would go home and try learning it again…. I might go onto the next 
question and then at the end go back to that one, but if you mark it when the teacher tells you the answer, 
you can see where you have gone wrong and you learn by your mistakes. 

The children thus made connections to effective strategies for addressing their misconceptions, with 
many sources for self-help. Their chosen targets became increasingly specific and short-term, with 
greater emphasis on learning rather than presentation. There was an evident difference in the 
children’s metacognitive target setting strategies over the time from January to July with an increasing 
awareness of specific strategies for learning, rather than focusing on presentation or behavior: 

Child in January: I will improve my presentation by making sure I put everything where it needs to be and 
I will know because I will look at my work at the end and know if I have had a good idea 

Same child in July: I will make sure I check my answers with the inverse operation. I will look back on my 
answers without an inverse operation and do the inverse on a piece of paper. I will know I have achieved 
this because I will have used the inverse to check my work. 

Self and peer assessments were recognised as ways to demonstrate their understanding and were 
becoming increasingly reflective and metacognitive in their focus on gaps in learning. The children 
enjoyed the recognition of extrinsic rewards, but what really motivated them to try extra personal 
study outside school was the desire to understand a personally difficult aspect of mathematics. Having 
seen that learning was ultimately under their own control, they were now beginning to accept this 
challenge with their own learning goals.  

DISCUSSION 

Assessment for learning for Alex was focused on inquiry and the construction of knowledge in a way 
that was similar to that described by Hargreaves (2005). As suggested by Hargreaves (2005), the 
conception of assessment as an inquiry into learning is more likely to be associated with personal 
agency for children working within a community of learners. Alex typified this conception of 
assessment for learning by the evident focus on empowering the children to take increasing control. 
Having those conceptions and values, though, might not be sufficient when faced with the pressures 
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of accountability. However, in the case of Alex, this teacher had reconciled the balance between 
meeting accountability concerns while promoting learner control and autonomy. This teacher found 
that balance where others had not. Strength of belief in the efficacy of using these practices were 
partly the reason for this ‘tightrope walk’ between competing needs and values. Alex acted as ‘a 
guide’ so those conceptions were realised within practices of assessment for learning in mathematics 
that adopted the spirit of promoting personal autonomy (Marshall & Drummond, 2006; Ecclestone, 
2007).   

Where this research builds on current thinking is in demonstrating a consequential development in 
autonomy for the learners. Expert teaching led to expert learners as suggested by Stobart (2014). 
However, I argue that taken together as a whole, those elements were inseparable and acted to form 
an expert classroom where the people and resources combined in a wider community. The children 
were encouraged and challenged to unpick their own mathematical understanding. Children saw ways 
to address those misconceptions by flexible means, turning to physical resources, such as books, 
computers and displays, but also each other, teachers and their parents. Talk and dialogic reasoning 
were key in these processes.  
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