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Abstract

This study investigated the impact of a robot-based and problem-based learning (PBL)
environment on students' geometric and engineering thinking, and students' perceptions of
this environment. Studies show the advantages of physical robots like the "Scribbler" over
virtual ones such as the Logo programming turtle. For the current study, a learning
environment was developed integrating physical robot operation through a visual
programming interface. Students programmed robots to draw geometric shapes while solving
problems. This approach emphasizes viewing shapes as dynamic entities, requiring learners
to consider both the whole shape and its parts as a system, reflecting system thinking which
is one of the engineering habits of mind (EHoM). EHoM were evident in the learning process
within the developed environment. The primary aim was to assess the impact of the learning
environment on students' geometric thinking levels, the environment's role in aiding
understanding as reported by students, and the development of EHoM compared to traditional
methods. Research tools included a geometric knowledge questionnaire, video analyses of
problem-solving processes, and student interviews. The pilot phase involved fifth-grade
students (N=78). The intervention group experienced the robot-based and PBL environment.
Results showed significant improvements among the intervention group in geometric
thinking and EHoM, particularly in visualizing, creative problem-solving, and improving.
These pilot findings suggest the potential contribution of this environment to learners,
emphasizing its validity and reliability. These results show the feasibility of conducting a
broader study with a larger population.

Keywords: Geometrical thinking, Engineering Habits of Mind, Robot-based learning,
Problem-based learning.
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