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Abstract

The study examines developing spatial ability processes associated with five- and
six-year-old children, when building the behavior of an autonomous and controlled
robot. The examination of spatial abilities in this study focuses on right-left
orientation, determination of right and left from different perspectives, some of
which require mental rotation and adoption of perspective-taking. The research
included two intervention groups: One group worked with an autonomous robot
and one with a controlled robot. Each group had 11 children which were randomly
divided into the groups. The research layout consisted of two sessions for each
group, in which pre- and post-tests were administered, as well as two intervention
sessions with a robot for both groups, autonomous and controlled. The findings
showed an overall improvement in spatial abilities in the two groups. Specifically,
the improvement was in mental rotation tasks, in which the amount of
improvement was small relative to the possible range. A quantitative analysis of
the learning process of two children provided evidence for a process of problem
decomposition and gradual construction of a solution. In particular, coping with
differences between the child's planning and the robot's behavior led to processes
of this type. In addition, the analysis found that a relatively minor improvement or
the lack of significant improvement in spatial abilities could be the result of having
performed a mental turn on the wrong axis (for example, a turn on horizontal
instead of the vertical axis). The study made it possible to examine the introduction
of a robotic learning environment in kindergarten, for the purpose of developing
spatial abilities.

Keywords: Spatial ability, autonomous robot, controlled robot, right-left orientation,
mental rotation, perspective-taking.
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