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Computing Science

What are Spatial Skille? @ e @ Spatial Skills Correlate with CS Success
at are Spatial Skills: A_,.@m

Spatial skills are cognitive skills associated

Correlations and relationships between spatial skills and various CS have been

observed in research studies. These include:
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with understanding and internally repre-
senting space and spatial concepts. Spatial
skills include:
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e Spatial orientation, including identifying
how objects in an environment are oriented
to each other (such as in map reading)

e Spatial perception, including identifyin . . . .
P b P 5 e Larger terms indicate that there are more publications involving

atterns from obscured or complex environ-
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Spatial Skills

Why does the Relationship Exist?

Lauren Margulieux presents a theory for the relationship be-  The theory connects spatial skills with neuro structures in the hip-

tween spatial skills and success in STEM domains called Spatial pocampus — grid and place cells — which are used to encode non

Encoding Strategy theory (SpES). -verbal information into pseudo-spatial representations.

We evolved to use grid and place We can use grid and place cells for With better encoding strategies

cells for navigation any kind of non-verbal information permit more complex encodings

Developing spatial skills leads to With better spatial skills, more non More complex encodings permit

more effective grid and place cells -verbal information can be held advanced mental models

In practice, the theory proposes that better spatial skills lead to  Since much of CS — and indeed, much of STEM — is abstract and
the ability to construct multiple, complex and overlapping men-  non-verbal, this theory gives a plausible reason for the wide-

tal models. reaching relationship.
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CS Study can Improve Spatial Skills Science Improving Spatial Skills can

Since spatial skills are indicative of a broader, underlying ability, it implies that

Improve CS Outcomes

improving them would lead to STEM improvement, but also that practice in STEM

could lead to improved spatial skills too. This has been observed in Physics study at a i et oIl - Multiple studies have been conducted in €S contexts where spatial
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university level. eADN ) - R : : : :
y .y -+ - = skills have been actively improved. In most cases, such interven-

This has also recently been observed in CS. tions lead to:

Students involved in a longitudinal study

Underlying | C liiliiilta) Improved spatial skills

demonstrated improvement in spatial skills Cogpnitive Ability

% ... ... b) Improved computing outcomes when compared with peers
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skills.
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Open Questions and Future Work References and Links

o We know that the relationship lasts right up to the end of university-level study, but what about in indus- Rather than try to fit
try? all the references for

after a period of CS study at three institutions,

..iiii-l.r..1-0 Spatial skills training is a viable route to improving

While the trends observed apply broadly, there are often exceptions: some students/practitioners have this = posteron the

print itself, you can
find an annotated bib-

fairly low spatial skills and are able to succeed. Why is that? Are there alternatives to spatial and pseudo
-spatial strategies? What are they?
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