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Abstract

This action research study examines how teaching engineering graphics using three-dimensional
printed models can contribute to the development of spatial reasoning, geometric understanding,
and a sense of self-efficacy among at-risk youth enrolled in technological tracks. Employing a mixed-
methods design, data were collected through pre- and post-tests, observations, interviews, and
analysis of student artifacts. Initial findings indicate that physical 3D-printed models function as
“objects to think with,” enabling students who struggle to translate between two-dimensional and
three-dimensional representations to receive immediate feedback, build self-efficacy, and enhance
their spatial understanding. At the same time, improvements in drafting accuracy and precision were
found to require sustained and deliberate practice. The study contributes to the research discourse
by extending the examination of 3D-printed models—traditionally explored in teacher education—
into the context of learners with significant academic gaps, highlighting the potential of tangible
models to foster spatial reasoning and educational empowerment among students from
marginalized backgrounds.
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