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Today we will: 

● introduce the format of the SKTM programmes

● discuss why a focus on spatial reasoning may be
important for your school

● introduce some of the key elements of spatial 
reasoning

http://www.ncetm.org.uk/primarymasterypd


Subject Knowledge for Teaching Mathematics

SKTM EARLY YEARS TEACHERS 
PROGRAMME
PATTERN, SHAPE, SPACE AND 
MEASURES PATHWAY

https://www.emsmathshub.org.uk/profe
ssional-development/pd-2023-24/early-
years-sktm-pattern-shape-space-and-
measures/

SKTM PRIMARY TEACHERS 
PROGRAMME
SPATIAL REASONING PATHWAY

https://www.emsmathshub.org.uk/professi
onal-development/pd-2023-24/specialist-
knowledge-for-teaching-maths-primary-
teachers-spatial-reasoning-pathway/



Subject Knowledge for Teaching Mathematics

SKTM EARLY YEARS TEACHERS 
PROGRAMME

SKTM PRIMARY TEACHERS 
PROGRAMME

• Teachers and Teaching Assistants 
working in EYFS
•Subject Leads wanting to learn 
more about mathematics in EYFS
•Teachers working in SEND 
settings.

• Teachers from Y1-Y6
•Subject Leads wanting to develop 
spatial reasoning across the 
school
•Teachers wanting to widen their 
knowledge beyond number



Mathshubs Annual Report



Why make space for spatial 
reasoning?



Spatial reasoning is important in our daily lives



Children have very differing experiences



Spatial reasoning is malleable

Spatial reasoning skills can be improved through:
Ø exposure to spatial language
Ø hands-on activities
Ø visualisation, including use of gesture
Ø use of technology

Training is durable and transferable.



Spatial reasoning is important for STEM careers



Engineers visualise how forces affect the design of a structure
Neurosurgeons use MRI to visualise the brain and determine the outcome of 
surgery
Biologists represent processes through illustration (DNA replication)
Geologists use timelines to understand geologic time
Chemists - periodic table is organised spatially to demonstrate the relationships 
among elements
Mathematicians use graphs to visualise patterns in data

Strong spatial-reasoning skills: 
Ømore likely to be interested in science and maths
Ømore likely to choose degrees in STEM subjects
Ømore likely to be good at STEM research / STEM careers



Spatial reasoning is important across the curriculum  

ECMG
earlymaths.org



Spatial reasoning is fundamental to mathematical thinking

“The relation between spatial ability and mathematics is so well established that it no 
longer makes sense to ask whether they are related.” 

(Mix & Cheng, 2012)

(Farran, 2021)

Research shows that it is young children’s spatial rather than their numerical abilities that predict their 
overall, later mathematics achievement. 

Higher mathematics scores in PISA for 15-year-olds are significantly correlated with better 
spatial cognition (Sorby & Panther, 2020)
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Excellent maths teaching requires good content knowledge, but 
this is not sufficient. Excellent teachers also know the ways in 
which pupils learn mathematics and the difficulties they are 
likely to encounter, and how mathematics can be most 
effectively taught. 

https://educationendowmentfoundation.org.uk/tools/guidance-reports/maths-ks-2-3

https://educationendowmentfoundation.org.uk/education-evidence/guidance-reports/early-maths

AND …it will improve subject knowledge…

Effective mathematics teaching requires knowledge of 
mathematics pedagogy and learning as well as of mathematics 
itself. This includes knowledge of how children learn 
mathematical concepts, connections between mathematical 
concepts, likely difficulties children may have, and different 
approaches to solving problems or tasks. 

https://educationendowmentfoundation.org.uk/tools/guidance-reports/maths-ks-2-3
https://educationendowmentfoundation.org.uk/education-evidence/guidance-reports/early-maths
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…whilst formal academic qualifications are important, they are not 
sufficient alone for successful teaching. Teachers need a wider, more 
nuanced, specialised knowledge of the subject, which relates to the 
curriculum and the needs of their students. 

It is not sufficient to ‘know’ some mathematics oneself: one needs, amongst 
other things, to be able to ‘unpack’ the ideas in order to make them 
accessible to learners, to be able to make careful choices of examples and 
tasks, and to be able to respond flexibly to the responses of students to 
those tasks.

(Campton and Stevenson, 2014)

What do teachers of mathematics need to know and 
how do they need to know it?
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Careful choice 
of examples



Exploring different aspects of spatial reasoning

drawing



Spatial Reasoning



Composing and 
decomposing

Shapes and their 
properties

Position, direction and
movement

Links to 
number



https://earlymath.erikson.edu/composing-shapes-with-
child-12-math-challenge-puzzles/

Composing and decomposing 





Composing and decomposing 



Shapes and their properties

What do you 
see?



it must be
it can’t be
it could be

Shapes and their properties



Position, direction and movement



Linking to Number

Where is the spatial 
reasoning in these 

images?



Linking to Number



Solving Problems

A balloon first rose 200 metres from the ground, then moved 100 metres to the east, 
then dropped 100 metres. It then travelled 50 metres to the east, and finally dropped 
straight to the ground. How far was the balloon from its original starting place?

How did you solve the problem?
What tools did you use to help?

What aspects of spatial 
reasoning did you need to solve 

this problem?



What is the same and what is different between these 
children’s representations (and yours)?

Is one representation 
more likely to lead to 

a correct answer?

Creating such diagrams can help to solve unfamiliar problems: interestingly, children who 
are good at visualising draw effective diagrams with less pictorial detail than those who are 
not so good at visualizing.
(Hegarty & Kozhevnikov, 1999)

Source: Hawes and Ansari (2020)



Imagine a square. Put an equilateral 
triangle on each side. Describe the 
shape you have now.



198 + 45 =

203 – 187 = 



Some quotes from last year..
The work group really opened my eyes to the importance of teaching shape and space to 
children despite the continued focus on number in most schools.

It was wonderful to see one of my focus pupils grow in confidence and capability through 
working with her on her spatial reasoning and visualisation skills.

I was especially interested in the visualisation aspect of the programme and I strongly feel we 
should give more emphasis to teaching these strategies in school.

In the classroom I used variation to design learning about shapes so that the children could see 
a range of shapes in different orientations as well as ones that have curved edges and that are 
not complete. This really helped so that the children were able to get a better understanding of 
the properties of shape so that they could explain them. What it is, what it is not helped because 
they could use what they had learnt and explain it.



Some quotes from last year..

I noticed some of the children were reluctant to use their hands and gesture initially 
when visualising but all by the end of the work group were joining in more confidently.

During my own practice I have noticed how using gesture and correct language have 
really supported me to embed understanding with children in my class. They now are 
copying the hand gestures to reiterate their understanding.

The children have enjoyed this different type of problem solving and are more willing to 
use visualisation, manipulatives or gestures to support their learning.



How much focus is there on spatial 
reasoning in your curriculum?



If you are interested in applying for a place(s) for your 
school, please follow the link..

https://www.emsmathshub.org.uk/professional-development/pd-
2023-24/early-years-and-primary-2023-24/

vickigiffardmaths@btinternet.com


