
Page 12 
 

Learning and Teaching Mathematics, No. 26, 2019, pp. 12-17 
 

The Importance of Structure for Supporting Children’s 
Learning in Mathematics 

Marc North 
Transform Trust, UK 

marc.north@transformtrust.co.uk  

 

HOW DOES THIS MAKE YOU FEEL? 

Compare the two pictures of children’s bookwork in Figures 1 & 2 and think about the following: 

 How does each book make you ‘feel’?  

 What does each book reveal about how children might experience mathematics in each class? 

 What does each book reveal about the quality of the teacher modelling that children are exposed to? 

 What does each book reveal about the teacher’s expectations for the children’s working? 

 What does each book reveal about lesson structure and sequence? 

 Which book provides the children with a better resource that they can use to support their 
consolidation and revision? 
 

 

FIGURE 1:  First bookwork example. 
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FIGURE 2:  Second bookwork example. 

The first book is used primarily as a place to record answers and methods. There is no clear evidence or 
record of the key concepts that have, presumably, been modelled by the teacher on the board, no annotated 
worked examples, and no recorded notes of key learning points. This means that the book does not serve 
as a resource to support consolidation and revision, and if the child ever refers back to this page they will 
have to decode the lesson content (possibly with the help of the teacher or another adult). Children in this 
class have to rely on memorisation and a strong working memory to retain and recall learned concepts.   

The second book, by contrast, provides a clear roadmap of each of the lesson components that the children 
have been exposed to: two modelled examples with annotations; practice questions on each of the modelled 
examples (so that the teacher can check if the children have understood the modelled examples); 
independent practice tasks; and a challenge task that involves a problem-solving experience. All key learning 
from the lesson is recorded in this book, meaning that the child can refer back to the book during or after 
the lesson to support consolidation and revision. Reliance on memorisation and working memory is reduced 
because the key learning is recorded in a systematic and structured way. The content of this book also sends 
a clear message about the quality of the teacher’s modelling to the children and the high expectations that 
this teacher sets for the children to work systematically and in an organised way. 

How does each book make you ‘feel’? For me, the second book makes me feel excited about mathematics and 
excited about the positive and structured learning experiences that the children in this class are exposed to 
on a daily basis. The first book does not leave me feeling nearly as inspired.  
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STRUCTURE – LESSONS, BOOKS, BOARDWORK AND LEARNING ENVIRONMENT  

At Transform Trust we have been doing extensive work with teachers in a number of Primary schools 
around developing highly structured learning experiences for children. All of the schools are located in inner-
city areas, with the majority of children drawing from poor socio-economic backgrounds. The principle 
behind this approach is to reduce the number of decisions that children have to make during a lesson about 
the learning process, including, for example, which notes to record in their workbooks, how to structure 
their working, and which information is crucial to remember and which is less important, and where to 
access learning if they get stuck. Higher attaining children tend to manage the decision making process more 
easily, possibly because they generally have stronger memorisation skills. Lower attaining children, on the 
other hand, can become overwhelmed with the number of decisions needed and with the regular change 
between activities (‘cognitive inflexibility’). By reducing the number of decisions that children have to make 
during lessons, they are freed up to concentrate more on the mathematical content of the lesson. 

1. BOOKS 

The bookwork illustrated in Figure 2 provides an example of the explicit structure that teachers are using to 
support children’s learning and experiences in lessons. Children in this classroom know that every lesson 
will involve the same lesson components and that once the teacher has modelled an example, they will have 
an opportunity to check their understanding on a practice example. The children know that they need to use 
their books as a resource and are encouraged to write their own annotations (green pen) on the supplied 
examples to support their understanding. There is little decision-making required by the children during 
lessons because the expectations of them during each lesson stage are clear. This means they can focus their 
attention on the teacher’s modelling and on securing understanding of the mathematics in question. Also, 
notice the ‘double-page spread’ approach in the books, with each concept covered over two pages. This 
makes it easy for the teacher to support the children to navigate through their books as a resource (e.g. “turn 
back one page to yesterday’s lesson”; “turn back two pages to the lesson from two days ago”). 

2. CONCEPT AND LESSON STRUCTURE 

The second bookwork example also reveals a clear and explicit concept structure. This structure is 
consistently applied for every concept (within reason) and, where possible, over each lesson. This means 
that the children know precisely what to expect when they arrive in the mathematics classroom. The teacher 
has also explicitly stated their expectations for the children during each lesson stage – for example, that it is 
crucial that they concentrate most fully during the modelling phases. This ensures that children know when 
it is important to concentrate and when a lapse in concentration will have lower impact on learning. That 
the bookwork structure directly reflects the various concept/lesson components ensures continuity of 
experience for the children and further reduces decision-making. This teacher also uses colour-coded 
PowerPoint and interactive whiteboard slides to explicitly signpost different lesson phases (see Figure 3). 
Other teachers tape off a section of their ordinary whiteboard to signal to the children that anything written 
in the taped off area is important information and should be focused on and/or copied down. Children are 
given sufficient warning before shifting to a new lesson phase and sufficient time to complete the activity 
they are currently busy with, commonly with the use of a timer (imagine how frustrating it must be for a 
child who feels like they never properly finish a task before having to move on to a new task!). 
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FIGURE 3:  Colour-coded slides to show explicit lesson/concept phases. 

3. BOARDWORK STRUCTURE 

Teacher modelling is a vital component of any lesson and a key pre-cursor to successful learning for many 
children – particularly lower attaining children. Modelled examples and concepts must be presented in a 
clear, systematic and logical way, with intelligent use of colour, annotations and representations to guide and 
support children’s understanding. In short, the models should be structured in a way that the children are 
able to make sense of them without needing the teacher’s explanation and voice. We encourage teachers to 
model their working ‘live’ during the lesson rather than simply to present models on a PowerPoint slide. 
This way children participate step-by-step in the creation process. And, as useful as PowerPoint and 
interactive whiteboard slides can be, once the ‘next’ button is clicked that key learning is hidden from view. 
For this reason, we encourage teachers to record key learning on flipchart paper which can then be displayed 
in the classroom as an additional resource for children to reflect back on while consolidating learning in the 
‘practice questions’ phase or for revision and recall.  

 

FIGURE 4:  Modelled boardwork examples. 
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With workload in mind, the ‘model’ examples recorded in children’s books are simply photographs or 
photocopies of the worked examples that the teacher has created and modelled with the class during the 
lesson. This approach again ensures continuity between lesson experiences and the formal record of those 
experiences.   

4. LEARNING ENVIRONMENT 

As shown in Figure 4, the key learning and worked examples modelled in the lesson are displayed in the 
classroom environment. This provides an additional resource to support the children’s learning and 
consolidation during the rest of the lesson and ensures that a clear and accurate record of key learning points 
is available even if the children have not managed to make their own accurate record. Teachers are 
encouraged to use these displays to remind the children of the key learning from previous lessons at the 
start of a new lesson, thereby building continuity over lessons and between concepts. This approach also 
provides the children with a clear view of the deliberate learning sequence they have been exposed to. Other 
strategies include: 

 working walls showing summaries of the key learning 
for an entire section or topic so that children can see 
the ‘big picture’ before they start, the ‘final 
destination’ that they are heading towards, and the 
deliberately sequenced stages of the learning journey. 

 easily visible and accessible resources that children 
can draw on to remind themselves of previous 
learning (e.g. labels for clocks), to support 
memorisation (e.g. large times-table grid), and to 
prompt strategies for solving current problems (e.g. 
number-line and place-value grid).   

MORE POSITIVE EXPERIENCES IN LESSONS 

From a personal perspective, based primarily on informal observations and conversations with children and 
teachers, this highly structured approach is having a significant impact on improving both children’s and 
teacher’s experiences in mathematics lessons. Numerous children indicated that they particularly like the 
consistency between lessons and the availability of notes to refer back to both during and after the lessons. 
Some higher attaining children prefer that they do not always have to wait for the teacher to explain concepts 
and that they can now make sense of them on their own. Some lower-attaining children appreciate that they 
know explicitly what is expected of them at each point in the lesson and where they are going, which has 
removed some anxiety about flipping between activities. They also commented that the notes and models 
provided by the teachers help them tremendously while doing the practice questions. Teachers commented 
that this approach has prompted them to think more carefully about how they model concepts for the 
children and how to annotate the models so that the children can re-engage with them without their direct 
support. This has helped the children to become more independent in their use of their books to support 
their learning and revision. For those teachers who are less confident in their mathematics, this approach 
has also helped to direct and structure their lesson approach and activities. However, teachers also 
commented that this approach was only successful if they set clear expectations for their children about 
bookwork structure and provided direct feedback on this structure and the accuracy of the recorded notes 
while marking books. 

 

FIGURE 5:  Working wall showing the sequence of 
                   learning for a topic. 
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ONLY FOR PRIMARY CHILDREN? 

Although we are currently using this approach in Primary classrooms, the principles also apply directly to 
Secondary classrooms: by removing certain decisions from Secondary students about how, where and when 
to record information, and where to access information to support their learning, they can then focus more 
attention on the complex mathematical concepts and relationships that they encounter. Children of all ages 
respond positively to structure and the ability to present and record information in an accessible and 
systematic way is an essential life-skill. Besides, if we accept that highly effective secondary teachers model 
complex mathematical concepts in a systematic, structured and logical way, and help students see 
connections and relationships by using representations and annotations effectively, then surely we should 
provide opportunities for students to learn and operate in the same way?    

SOME LIGHT THEORY 

Much of this work is based in research on supporting children’s ‘executive function skills’. These skills 
include the ability to focus attention, remember instructions, plan, organise, complete tasks, and juggle 
multiple tasks successfully, and broadly represent the processes that enable children and adults to respond 
flexibility to the environment and engage in deliberate thought and action (Center on the Developing Child 
at Harvard University, 2011). Crucially, they are among the last cognitive abilities to mature, and continue 
to develop well into late adolescence. This means that teachers can and should continually support children 
at all levels of schooling to strengthen and develop their executive function skills. The three main categories 
of skills that impact on performance in mathematics are: working memory, mental or cognitive flexibility, 
and inhibitory control (including attention). In practical terms, children who are unable to organise and filter 
relevant information while remaining focused on tasks (inhibitory control), retain and recall instructions, 
prior learning and key information (working memory), and move flexibly between different methods, 
representations and resources (cognitive flexibility), will struggle to learn successfully in mathematics. 
Structured learning experiences and resources reduce the demand on children’s executive function skills by 
removing the burden of responsibility for some decision-making processes, by providing resources to 
support learning and long-term retention of knowledge, by reducing emphasis on the need for strong 
memorisation skills, and by supporting the transition between tasks and activities. 
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