* There are many spatial subskills, such as spatial orientation and mental °
transformation
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Background

Spatial skills are cognitive skills associated with understanding space
and spatial concepts, which are linked to STEM (and CS) success.

Spatial visualisation, and particularly
mental rotation, has been associated with

success in several STEM areas, including CS.

* Within CS, spatial skills have been

associated with expression evaluation [7],
programming problem solving activities [8],
coding questions in exams [2, 4, 6] and
standardised assessments [1, 5].

However, almost all this work has been
carried out only at university level [3].
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There was very little distinction between teachers’ perceptions of
students’ engagement and aptitude.

A spatial skills test and a teacher survey was issued in class in six
secondary schools in S2 CS classes, resulting in 118 data points.

S2 is year 2 of secondary school in Scotland. CS is compulsory.
* The students completed the PSVT:R spatial

visualisation test and a short interest survey,
which included a gender field [9].

For each student, teachers indicated their
perception of the student’s aptitude for and
engagement in CS with 5-point Likert scales.

Teachers were not aware of the students’
spatial skills scores.
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to be more engaged and have higher aptitude than students with lower Likert Category Likert Category
spatial skills.

* However, when split by gender, ANOVAs indicated significant _
differences only in girls, and the differences went away for boys. _ Girls @ Boys
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Discussion

This work leaves us with many questions on
which | would welcome community input:

How reliable are teacher estimations of
aptitude and engagement? What do they
really take these to mean? What effects
might these have on a class?

Why would spatial skills be a factor in
teachers’ perceptions of aptitude and
engagement?

Why would there be differences in the
effect of spatial skills on teachers’
perceptions of aptitude and engagement
between girls and boys?

What are the implications for how students
may be treated if they have poor spatial
skills, particularly if there are gender
differences in teachers’ perceptions of the
students’ abilities?

We know that spatial skills make some
difference in higher education, so we
should continue to investigate their impact

This is very preliminary work! There are many
ways to improve and expand upon it:

* Would the results be the same if we used
more concrete measures of aptitude, such
as programming tests or exercises?

* We should investigate with similar studies
which use more robust measures than
single Likerts for aptitude and engagement.

* We should incorporate student
perspectives and self-assessments.

* We should explore spatial outcomes with
respect to senses of belonging and self-
belief in CS, alongside richer teacher
reflections.

* We should conduct qualitative work
exploring students’ approaches to learning
and solving problems in CS.

* We should explore more factors than just
gender, such as socio-economic status
and subject choice.

* What areas of secondary school CS do
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