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Using children’s mathematical
misconceptions to support
teaching and learning

Alice Hansen

Introduction

This chapter aims to enhance teachers’ understanding of children’s mis-
conceptions and to help teachers to see them as a tool for developing
children’s mathematical understanding and improving attainment. Tak-
ing a social constructivist approach, the chapter explains how children
construct their own concepts, which include ‘misconceptions’ or ‘naive
conceptions’. By taking this approach, the chapter emphasizes how mis-
conceptions are a naturally occurring aspect of children’s (and adults’)
mathematical conceptual development and therefore should be an ex-
pected outcome of children constructing their own knowledge. Once this
has been established, the chapter considers how teachers can learn more
about the misconceptions their pupils have by offering practical ideas for
exploring misconceptions with children such as assessment for learning,
analysing children’s written work and summative assessment. Finally, it
will identify broad strategies for how teachers might support children to
address their misconceptions, such as creating a classroom culture that
encourages talk and learning from each other as well as more practical
ideas, such as preparing examples of possible misconceptions to present
to children than can be addressed.

Chapter aims

This chapter aims to enhance your understanding of children’s miscon-
ceptions by:

e [dentifying what misconceptions are
e Discussing why misconceptions happen
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® Considering how we can learn more about the misconceptions
our pupils have

e Identifying what we might do to support children to address their
misconceptions.

Conceptual and theoretical perspectives

Errors and misconceptions: what are they and how are they different?

Because errors and misconceptions exist regardless of a specific curricu-

lum, this section will start by inviting you to reflect on an example of the
_ work of two children when undertaking a simple addition task. Having
1 done this, and further explored a case study from practice, I then consider
how revealing and sharing misconceptions supports the development of
effective pedagogy within the curriculum.

Reflection

Analyse Ishmal’s and Frankie’s work in Table 2.1. Think about which chiid
seems to have made an accidental error, and which child may have a mis-
conception that can be identified in thelr written work. Can you |dent|fy
{ what the mlsconceptlon is? :

Table 2.1 Ishmal‘s and Frankie’s sums -

Ishmal ~ Frankie

T 125 416 AR o 12 44 = AsT b
2.2345=28 = 2.2345=27
3.54+2=57 3.54+42=55
4,724+6=78  4.72+6=77

5.874+3=90 587 +3=89

Errors

Errors are commonplace in classrooms and are normally easy to spot.
There are two reasons why errors happen. One is that the error was ac-
cidental. For example, from his written work above, it is possible to con-
clude that Ishmal appears to have made an accidental error in question 3
because he has correctly answered the other sums. When Ishmal was
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questioned about his work, he responded (pointing to the addend, the
number 2): ‘Oh, 00ps, I thought that was a “3zm,
Alternatively, errors can be driven by a misconception.

Misconceptions

Frankie answered all five sums incorrectly. Analysis of Frankie’s written
work shows she provided an answer that is one less than the correct an-
swer each time. A consistent incorrect pattern of answers such as this is
one way of seeing that a misconception exists. Indeed, on talking with
Frankie about her work it was possible to understand how the error was
occurring. To calculate 12 + 4, Frankie counted on four from twelve, in-
stead of correctly from the next number, thirteen. She said, ‘I put twelve
in my head and then counted on four. 12, 13, 14, 15",

Misconceptions occur in children, teenagers and adults of all ages re-
gardless of their level of attainment, and not just in mathematics. Al-
though errors are straightforward to identify, not all misconceptions will
be evident to you or even the person who holds the misconception. It may
be many years before a misconception comes to light and for everyone,
many misconceptions will never be identified and/or addressed.

The relationship between errors and misconceptions

Figure 2.1 shows one representation of the relationship between errors and
misconceptions, The Venn Diagram (Figure 2.1) shows an intersection of
the sets {misconceptions} and {errors}, signalled by the arrow. These are
the errors that occur as a result of misconceptions, Of the misconceptions
that are reinforced or created due to making the same error repeatedly.

Figure 2.1 Venn Diagram showing the relationship between errors and
misconceptions
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Error

. | When a misconception exists but there is
no error made or evident, it is not

possible to address the misconception

Misconception

When a child is operating most

An error occurs, but is due to a mistake

o ) . effectively, they are not making errors
of some sort. This is easily rectified by

. and have no misconceptions about the
the child

specific study that negatively effect their

learning

"

Figure 2.2 Carroll Diagram showing the relationship between errors and
misconceptions

Another way to think about the relationship is using a Carroll Diagram,
as in Figure 2.2. This representation provides four outcomes. The outcome
that is the equivalent to the intersection in Figure 2.1 is the shaded set.

In both cases the errors made due to misconceptions are most interest-
ing to teachers because the errors point to a misconception that can be
addressed. This idea is revisited later in the chapter.

Why do mathematical misconceptions exist?

Now that we have broadly identified what errors and misconceptions
are and how they are related, this section looks at why we all develop
mathematical misconceptions.

Constructivist theories (Piaget 1953; Vygotsky 1978; Bruner 20064,
2006b) explain the psychological view of learning as a learner construct-
ing (rather than transmitting and receiving) their knowledge internally.
Similarly, Noss and Hoyles (1996: 105) put forward the case for learning
as the construction of a web of connections ‘between classes of prob-
lems, mathematical objects and relationships, “real” entities and personal
situation-specific experience’. They explain how learners use formal and
informal resources to construct mathematical meaning by making and
reinforcing links between these resources. However, a key extension of
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Noss and Hoyles’ (1996) notion of webbing and constructivist theory is
that in webbing the resources can be internal (as for constructivist theory)

or external (physical or virtual). Within any given situation, a learner will

act within the situation using the range of resources they have access to.
Noss and Hoyles (1996: 122) refer to this as situated abstraction. Of course,
when the resources (internal or external) are naive or limited in any way,
misconceptions will naturally emerge.

Let us take an example to illustrate this. A short time ago I met Harry,
who was 9 years old. He was using a calculator to explore questions such
as 5 x 0.2 = O. He knew that

242+2+2+2=10
multiplication can be thought of as repeated addition
5x2=10

the answer to 2 x 5 is equal to the answer to Sx2
an array can be used to represent multiplication:

He could also recall all the basic facts to 10 x 10 at speed.

However, when Harry found the calculator informing him that 5 x
0.2 = 1, he was confused and asked his neighbour if his calculator was
working properly. He had developed the misconception that multiplication
will always make the answer bigger.

Reflection

-'-D_c_:nes this misconception make Harry’s mathematics understanding deficient
in any way? Are there any other experiences, or ideas about multiplication,
you would have introduced Harry to prior to asking him to multiply using

decimal numbers? Why /' why not?:

From the example of Harry it would not be accurate to describe his math-
ematical understanding as deficient in any way. After all, Harry's miscon-
ception is unsurprising when his experiences of multiplication to date
have used positive whole integers and have indeed produced a bigger
answer. Although it is likely that no one has instructed Harry that the
answer to a multiplication question is always bigger, he has constructed
that notion for himself from the plethora of examples he has seen and
used. Indeed, Harry's response was typical in the class that day and the
teacher had carefully planned the use of calculators in the lesson to elicit
these kinds of responses from the children.
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Simpson (2009) describes another example from her class:

Shaun had successfully measured a number of pencils and had
been able to record their lengths in order; he knew that 21.4cm
was longer than 21.25cm. However, in another lesson later in
the same week, he was ordering a list of numbers and stated that
13.65 was bigger than 13.7.

(Simpson 2009: 15)

From the two examples, it is possible to see that learning is messy. At

any moment, a child will move from thinking they understand a math-
{ ematical idea to finding that they need to know more. This can often
-, be motivating for children as they desire to learn more about the world
{ around them, and the role of the teacher is to effectively support their
mathematical development by harnessing children’s curiosity.

Can misconceptions be avoided? .

The previous section explained how misconceptions are created as a by-

product of children’s conceptual development and are therefore an in-

evitable part of learning mathematics. However, in this section we will |
consider how the things you say and do as a teacher can inadvertently
lead children to formulate misconceptions. So, although misconceptions
are par for the course, you should be mindful not to teach additional mis- |
conceptions: there are enough potential difficulties or barriers to learning
without you adding to the list! §

e ——e

What the teacher says

oty

Case Study 2.1 provides an illustration of how one teacher unwittingly
fuels some misconceptions in her classtoom. Read the case study and
consider how Simone approaches her teaching of primary mathematics.

T

Case Study 2.1: Simone’s story

Simone has been a teacher for three years. She has worked with Key Stage 2
children during that time. At her request, the mathematics subject leader,
Mike, has been given the opportunity to work with Simone over one term to
| support her mathematics planning, teaching and assessment. Through work-
: ing with Simone, Mike identifies a number of examples where she has made
comments to the children that could potentially reinforce misconceptions.
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e Mike produced the following list of examples in preparation for his dis-
I ?'"i-:_ussion with Simone:
I e ‘Five take seven. You can't do that’

e ‘Fives into three don’t go’
e ‘Add a zero when multiplying by ten’

‘Look at these triangles ...’ A A
“You can remember a rhombus by thinking of it as a square that has
been sat on’

Commentary

Through the case study examples you may be able to see that Simone’s
mathematics pedagogical subject knowledge is poor. She also lacks confi-
dence when it comes to teaching mathematics. As a result, her approach
to teaching children is procedural and she has learnt over her three years
of teaching that the children ‘get the answer right’ if they follow the rules
and apply the tricks she teaches them.

f e children may meet if they learn the rules and tricks that Simone has
- modelled or encouraged them to apply. Use Table 2.2 to help you.

‘Table 2.2 Statements that cause potential later difficulties

| Simone's statement Future potential difficulty created

‘Five take seven. You can't do that’
(* :Fives into three don't go’
‘Add a zero when multiplying by ten’
" ‘Look at these triangles .. .’

‘You can remember a rhombus by

thinking of it as a square that
has been sat on’
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The first three statements are inaccurate. It is possible to take 7 from 5:
the result is negative 2 (—2). So because the calculation can be done (al-
though it may have been undesirable in the strategy Simone was teaching
the class), it is misleading to suggest that it cannot be carried out. Simi-
larly, 5 can be divided into 3, and the answer is 3/5, or 0.6. Finally, if one
‘adds a zero’ when multiplying a decimal number by 10 without paying
attention to the place value of the digits, then the answer will remain the
same (e.g. 2.34 x 10 = 2.340).

While the fourth statement about triangles is not incorrect, Simone is
limiting the examples she is using with the children. Although she has
produced right-angled, isosceles and equilateral examples, they are still all
prototypical because the base of each triangle sits horizontally. It would
be desirable for Simone to also show other orientations of the triangles.

Simone’s final statement asks the children to think about shapes at
only a visual level (van Hiele 1986) (i.e. ‘a square that has been sat on’). By
doing this, she is not encouraging them to consider the figure’s properties
or how rhombuses are defined. This potentially limits their ability to think -
about geometric definition. It also unwittingly makes children think of
squares and rhombuses as two shapes that are unrelated to each other and
this can inhibit later geometric reasoning (Hansen 2008). Undertaking the
next reader reflection will help you to develop this idea.

B

\ &

Reflection | ?

Visualize the diagonals of a square. What do you notice? You will probably H

notice that the diagonals are the same length, they are perpendicular and {»‘
that they bisect. Now visualize the square turning into a different rhombus,

FRsTAch

a rhombus that is not a square. What happens to the diagonals? Which
properties stay the same? Which change? Why? Now visualize the rhombus
returning to a square. : ' i

You can repeat this visualization activity with other properties such as
order of rotation or reflective symmetry. I

Did the reflection activity help you to think of a square as a particu-
lar type of thombus? That is, did you think about how a rhombus has ¢
two perpendicular bisectors, and that to be a particular instantiation of
rhombus - a square - the perpendicular bisectors also need to be of equal |
length? 4

You may have found the task you were asked to complete in the re- §
flection above challenging. Did you already know that there was a rela-
tionship between squares and rhombuses that could be explored through
their diagonals? Or was this new to you? Perhaps you thought that there :
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was no relationship between the two shapes except for the length of their
sides remaining the same. This task may have revealed something that
you didn’t know, or perhaps even a misconception you hold yourself.
If so, the reflection may have been a good illustration of how the tasks
that children complete in the classroom can hide or reveal a number of
misconceptions. It is to this very issue that the discussion now turns.

Tasks the children complete

In order for children to widen their ‘fields of experience’ (Ackermann
1991) or broaden their ‘contextual neighbourhood’ (Pratt and Noss 2002),
it is important for teachers to think carefully about the tasks they present
to children. The following illustration presents two tasks that share the
same objective: to identify squares. Read through the tasks in Figures 2.3
and 2.4 and carry out the reader reflection that follows.

ﬂlp the bee fly to the honey pot by colouring the squares path it needs to \
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Figure 2.3 Sample worksheet
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Figure 2.4 Sorting cards

The task in Figure 2.3 is similar to a worksheet that I recently saw.

The task in Figure 2.4 shares the same learning outcome. It asks the
children to work in a small group (of two or three) to sort the shapes !
on the cards (see Figure 2.4) into two sets: Set A contains squares, Set B
contains shapes that are not squares. The children need to feel confident
that all the children in the group are convinced that each card is in the
correct set by talking with each other about the reasons for their decisions.

Reﬂection {7

T |nk about what Skl"S knowledge and
'demonstrate in order to correctly compl t
'act|V|ty How are the tasks‘ ifferent:
) Mason and ]ohnsto, W‘Ide '2 C
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In the reader reflection box you were asked to think about how the
types of tasks you ask learners to engage with reflect your own pedagogy.
This theme is developed in the following section as the discussion turns
to addressing misconceptions.

The mathematics curriculum and children’s
learning: how can misconceptions be addressed?

Earlier in this chapter I discussed how misconceptions are an inevitable
by-product of learning and as such they should not be seen as a nega-
tive aspect of learning. Instead they should be positively used to support
children’s cognitive development.

There are many ways to address children’s misconceptions. The fol-
lowing discussion offers three principles that you can apply within what-
ever classroom context you find yourself in. What remains consistent
throughout is the use of high quality tasks (refer to discussion above).
The principles are:

e Developing a classroom (and school) ethos that celebrates the
complexity of learning.

e Using misconceptions to support children's cognitive develop-
ment.

e Planning an effective curriculum that allows for misconceptions

to be revealed.

Developing a classroom (and school) ethos that celebrates
the complexity of learning

In the previous reader reflection you were asked to think about the types
of tasks you plan for your learners. The tasks you plan for your learners
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provide a window into your mathematics pedagogy. One key aspect of
your pedagogy is how you foster a mathematical ethos and what hap-
pens in your classroom and school. After all, ‘the quality of an education
system cannot exceed the quality of its teachers and principals, since stu-
dent learning is ultimately the product of what goes on in classrooms’
(OECD 2010: 4).

This is an aspect that has been a focus of Ofsted research also: ‘The most
effective teachers ... cultivate an ethos where children do not mind mak-
ing mistakes because errors are seen as part of the learning. In these cases,
children are prepared to take risks with their answers’ (Ofsted 2003: 18).

Yackel and Cobb (1996) identify how the teacher is instrumental in
developing the class ethos. They refer to the class ethos in mathematics
lessons as sociomathematical norms.

Sociomathematical norms

Sociomathematical norms are particular to mathematics lessons. They are
‘normative understandings of what counts as mathematically different,
mathematically sophisticated, mathematically efficient, and mathemat-
ically elegant in a classroom ... Similarly, what counts as an acceptable
mathematical explanation and justification is a sociomathematical norm’
(Yackel and Cobb 1996: 461). These are constrained by the ‘current goals,
beliefs, suppositions and assumptions’ of the classroom participants
(Yackel and Cobb 1996: 460).

The process of developing sociomathematical norms is reflexive: as you
gain more insight into your pupils’ mathematical development, you can
adjust the sociomathematical norms. Sociomathematical norms are im-
perative within classroom discussion because they create the backdrop
for the argumentation of mathematical ideas. As argumentation evolves,
taken-as-shared communication is subtly adjusted because it continues to
form the backdrop for discussion. This in turn brings about children’s
cognitive development.

Reflection

Research shows us that as children progress through school they learn not
to ask questions, even when they do not understand (Boaler 2009).

How often do you encourage children to ask questions? Who do they ask
questions to? Questioning and arguing about mathematics helps to develop
children’s ability to reason about mathematics. Think about your planning
and teaching. When do the children use reasoning to ]ustlfy their answers
and defend their methods?

e s T TSNS SE et
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High quality talk in mathematics

Talking about mathematics has been highlighted and discussed for many
years. The seminal report Mathematics Counts by the Committee of Inquiry
into the Teaching of Mathematics in Schools (Cockcroft 1982) referred to
the significant role of talk. Paragraph 252 provides one example:

It is necessary to realise that much of the value of an investiga-
tion can be lost unless the outcome of the investigation is dis-
cussed. Such discussion should include consideration not only
of the method which has been used and the results which have
been obtained but also of false trails which have been followed
and mistakes which may have been made in the course of the

investigation.
(Cockcroft 1982: para 252)

Note the reference to errors and misconceptions in this paragraph. Us-
ing misconceptions to support cognitive developrhent will be discussed
further in the next section.

Crucially, talk has remained at the forefront of policy-makers’, re-
searchers’ and teachers’ minds for many decades, yet regardless of this
ongoing focus, talk in mathematics still remains an issue. For example,
Ofsted’s review of the National Literacy and Numeracy Strategies and their
effects on the primary curriculum (Ofsted 2003) included a key finding
that ‘in too many lessons, teachers’ talk dominates and there are too few
opportunities for pupils to talk and collaborate to enhance their learning’
(Ofsted 2003: 3).

Furthermore, in the first independent review of mathematics teaching
in Early Years settings and primary schools since the Cockcroft Report, Sir
Peter Williams identified that talk

should extend to high-quality discussion that develops children’s
logic, reasoning and deduction skills, and underpins all mathe-
matical learning activity. The ultimate goal is to develop math-
ematical understanding — comprehension of mathematical ideas

and applications.
(Williams 2008: 165)

Reflection

Think about the tasks presented earlier in Figures 2.3 and 2.4. Focusing on
children’s potential misconceptions related to squares, which task would be
more effective in exposing these? How and why? Which gives rise to more
opportunity. for children to talk about what they know and don’t krow
about squares?

et e

E R ——— e
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Think about what sociomathematical norms might be evident in a class-
room where the type of task presented in Figure 2.3 is typical compared to
a classroom where the task in Figure 2.4 is typical. :

Using misconceptions to support children’s cognitive development

Farlier in this chapter I discussed the constructivist approach to learning
and explained how making links between related ideas helps children
build up a conceptual picture. Of course, this process also develops mis-
conceptions which are an inevitable part of learning mathematics. This
way of thinking about learning is advantageous to teachers. Seeing value
in using misconceptions as a pedagogical tool to support cognitive devel-
opment is widely espoused in the research literature. By teachers adopt-
ing ‘a constructive attitude to their children’s mistakes’ (Koshy 2000:
173), children develop a coherent mathematical knowledge (Barmby et al.
2009). Drews (2011) explains how talking about misconceptions can help
children to see themselves as successful learners who attempt more chal-
lenging work. The assumption behind promoting this approach is that
teachers have good subject knowledge. This was illustrated in Case Study
2.1 of Simone.

Case Study 2.2 shows how Sheila, a Year 6 (10-11 year olds) teacher,
helped her children improve their mathematical disposition as well as
their confidence and readiness for the statutory tests at the end of their
primary schooling by systematically introducing talking about errors.

Case Study 2.2: Sheila’s story

Like most schools we have a bank of test questions from previous test papers.
Erom Year 4 all the teachers include the odd question related to the topic the
children are learning about into lessons. We agreed that this drip-feeding of
questions in regular lessons would improve the children’s confidence for the
tests at the end of Year 6 because they have met many before the actual
test, which most of them have been successful in working out.

For most children that works well, but | was really mindful of the children
who would still continue to get incorrect answers. | thought that for some
in my own class it was having the opposite effect to the desired one. So,
over the first term | started to keep a record of inaccurate comments that
children made or incorrect answers that they gave in written pieces. Then
in the terms that followed, when we revisited the topics, | used some of
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TRy the comments or wrong answers as a talking point to start off the main
| part of the lesson when | thought it was useful. | even made some up,
17}" f thmkmg of what the children might do wrong. It was really successful. The
key to its success was that the children were talking about the errors and
i possible misconceptions behind the errors. They were happy to talk about
" their mistakes. Over the year | saw a real shift in how we talked about maths.
| The children volunteered their own mistakes for discussion, wanting help
| from their peers about how to improve their understanding. There was also
Y g ‘an improvement in the children’s desire to want to check their independent
| work more fully, and also their stickability at a maths probiem ... they were
willing to try more avenues if the first ones they tried didn’t work.

With the children’s permission, | used their work in the first term the
following year with the new class so | had something to use from the start.
The maths attainment of the children in that class over that year improved
‘at a greater rate than any class I’d had before. Now all the teachers from

Year 2 and above use this approach in some maths lessons.

Commentary
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Sheila’s findings reflect the work carried out by Mike Spooner. Spooner

(2002) found that studying incorrect answers in past test papers provided

an opportunity for greater openness on the part of children to explore

and discuss their misconceptions.

Planning an effective curriculum that allows for misconceptions
to be revealed

This final principle encourages you to think about how you can provide

an effective class and school curriculum for misconceptions to be re-
vealed. In this section we discuss curriculum content (using and applying

mathematics) and curriculum assessment (assessment for learning).

Using and applying mathematics
The 2000 National Curriculum (Department for Education and Employ-

ment (DfEE) 1999) for mathematics contained a Programme of Study (PoS)
Called ‘Using and Applying Mathematics’. This attainment target is em-

bedded within the other three attainment targets —- Number; Shape, Space

and Measures; Handling Data — showing its importance within mathemat-

lcs learning. Within using and applying mathematics, children should be

t_aught problem solving, communicating and reasoning. Table 2.3 iden-
tifies the skills, knowledge and understanding required for using and ap-

Plying mathematics.
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Table 2.3 What ‘Using and Applying Mathematics’ involves

Problem solving Communicating Reasoning

involves involves involves

« making o accepting and » creating
connections giving feedback » deduction

o discussion (including peer » applying

o enquiry coaching) « exploring

« planning « ad hoc as well as » predicting

o deciding more structured « hypothesizing

« organizing

« interpreting

e reasoning

» imagination,
inventiveness,
diverse strategies

« investigation

« justification

persistence

representations

« trial and error

representation

» calculations

» demonstrating
reasoning

» diagrams

« explaining
methods and
solutions

« ICT

o lists

« making choices
and decisions

» pictures

» resources

» tables

o using mental

images and

models

written skills

» testing

« classifying

 explaining

« finding patterns

« inference

* logic !

» making :
connections |

« mapping

« organizing s
information -

« proof

« reflection L
trial and error

Source: Adapted from Hansen and Vaukins (2011: 13-25)

Reflection

Problem solving, communicating and reasoning are core to learning math-

x4 P |

ematics. Reflect on a mathematics lesson you recently taught. Use Table2.3 !

to help you to consider what problem solving, communicating and reason- |
ing you were explicitly engaging your children in. How could you focuson =
these aspects further with the children? How would a focus on these aspects o 3
‘support revealing and addressing errors and misconceptions? 3 o
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- Use and application, when systematically planned for and effectively
cilitated, is a conduit for children to discuss and address their er-

s and misconceptions. What remain central tenets throughout are
ﬁeﬂéctive task choice and ongoing development of sociomathematical

~ norms.

A crucial component of systematic planning involves clear and effec-

. tive assessment. Therefore, in addition to thinking about the curriculum

~ gontent that is on offer in your classroom and school, also consider how
_-yé_m use assessment for learning within the curriculum on offer.

Assessment for learning
Koshy (2000: 173) reminds us that ‘as in real life, mistakes made in math-
ematical lessons can also be very useful. They provide us with very useful
insights into children’s thinking and mathematical understanding. Mis-
takes that are persistent can often highlight gaps in the child’s knowl-
edge’. Lee (2006) explains how using mathematical misconceptions can
lead to creative approaches in assessment for learning strategies. In light
of this, what role can children’s errors and misconceptions play in assess-
ment for learning, and how can assessment for learning address errors
and misconceptions?

The Cambridge Primary Review (Alexander 2010) warns that although
assessment for learning helps teachers to promote children’s learning,
‘it is difficult to shift teachers from reliance on specific techniques (the
letter of AfL) to practices based on deep principles integrated into the flow
of lessons (the spirit of AfL)’ (Alexander 2010: 290). Indeed, Hargreaves
(2005) identifies six different conceptions teachers hold of assessment for
learning. These are:

1. Monitoring pupils’ performance against targets or objectives. This fo-

! cuses on a process the teacher follows.

) 2. Using assessment to inform next steps in teaching and learning. This

focuses on what action the teacher needs to take next.

4 3. Giving feedback for improvement. This focuses on the teacher in-

: forming children how to take the next steps towards a given

! standard.

f 4. Teachers learning about children’s learning. This focuses on children
improving their future learning.

5. Children taking some control of their own learning and assessment.
This focuses on children’s learning processes.

6. Turning assessment into a learning event. This focuses on children’s
involvement in assessment.
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Reflection

Write down your own definition of ‘assessment for learning’, then compare
your definition to those conceptions Hargreaves (2005) found that teachers
hold.

Which of Hargreaves’ definitions might value children’s errors and mis-
conceptions most?

While it would be possible to answer that each of the six conceptions
of assessment for learning could value errors and misconceptions, it is
the final three that reflect the journey this chapter has taken you on.
Teachers learning about children’s learning is part of the reflexive process of
developing sociomathematical norms in your classtoom; children taking
some control of their own learning and assessment and turning assessment into
a learning event firmly centre children’s talk within mathematics learning.

Summary

This chapter has focused on how you can use children’s misconceptions
to support learning and teaching. In summary, the chapter identified the
difference between errors and misconceptions and how they relate to
each other. It demonstrated that misconceptions exist as a by-product of
learning and can be found in children and adults (even teachers!) alike.
Although misconceptions cannot be avoided, the teacher’s role in-
cludes ensuring additional misconceptions are not created through the
way they talk about mathematics. Teachers are also responsible for choos-
ing and designing the tasks children undertake. Planning for tasks that
encourage children’s misconceptions to come to the fore is crucial for
conceptual development. Underpinning everything is the ethos teachers

foster in their classrooms and schools. Central to this should be high
quality talk in mathematics and valuing the errors children make and |

misconceptions they exhibit as a core component of children’s learning. |

Further reading

Cockburn, A. and Littler, G. (2008) Mathematical Misconceptions: A Guzde
for Primary Teachers. London: Sage.

This thought-provoking book brings together a selection of writing about
children’s misconceptions and big ideas in mathematics such as zero,
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place value and equality. It also looks at how children learn math-
ematical ideas and aims to develop your own mathematical under-
standing along the way.

Hansen, A. (ed.) (2011) Children’s Errors in Mathematics: Understanding
Common Misconceptions in Primary Schools (2nd edn). Exeter: Learn-
ing Matters.

This practical guide to children's common errors and misconceptions in
mathematics provides a bank of common errors children 3-11 years
of age make. It discusses learning theory and mathematical devel-
opment in each attainment target of the mathematics curriculum to
explain why the errors may have occurred. The teacher’s role in un-
derstanding and addressing common misconceptions is also covered.
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