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The development of spatial coding in childhood
Background 

Spatial cognition develops markedly 
during childhood. An important transition 
takes place at around 4-5 years, when 
children first begin to use landmarks 
flexibly to solve spatial problems from new 
viewpoints1. However, what develops at 
this age is still not clear: is it the ability to 
represent spatial information in new ways, 
or more simply the ability to select the 
correct response when different, 
competing solutions are available?  

The approach in this project is unique in 
using a new immersive virtual reality (VR) 
setup1 that gives us great deal flexibility for 
presenting spatial tasks – including those 
on a much bigger scale than could 
normally presented in a lab (Fig. 1).  

 

Fig. 1. A three-year-old wearing a motion-
tracked head-mounted display. She walks and 
points naturally within the lab (left) while 
experiencing the 3D environment (right).  

Aims and Methods 

The aim of this project is to understand the 
developmental changes that allow humans 
to code spatial locations flexibly and recall 
them from new viewpoints. The key tool is 
use of VR, which lets us “teleport” people 
to new viewpoints without actually moving 
them. The project may test a number of 
predictions about development at 4-5 
years. For example, if recall from new 
viewpoints depends on aspects of 
executive function (EF), we should see 
specific correlations with EF tasks, and 
specific effects of interference with EF. 
Other important developmental questions 
that may be addressed include 
developmental changes in abilities to 
process different kinds of landmark 

information2 and in how different spatial 
cues are combined3.  

Relevance 

Because spatial tasks are closely 
comparable across species, spatial 
cognition and spatial memory provide a 
valuable model for the organisation of 
cognition and memory in general. The 
neural basis of spatial cognition is 
increasingly well understood from animal 
models (including the Nobel Prize-winning 
work on “place cells”). A longer-term goal 
is to understand spatial cognitive 
development in terms of the development 
of the neural coding of space4. 

Training 

The project will provide training in child 
development, programming (including of 
virtual environments), and advanced data 
analysis (including programming in 
Matlab). 

Suitable for 

PhD and MSc by Research students. 
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