Grade / Age: Secondary School Students (Grades 9-12 /
Ages 14-18)
Topic: Pentomino Puzzles
—er Subject area: Mathematics, Arts, Sciences
Keywords: Pentominoes, Tessellations, Geometry,
J{ Box Creativity, Problem-solving, Fine Motor Skills
o Single/team work: Team Work
Language: English (can be adapted to other languages)
Duration: 3-4 weeks

Description of the Task: Exploring Pentomino Puzzles in STEAM
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Students will work in interdisciplinary teams to explore the world of pentominoes,
geometric shapes composed of five equal-size squares joined edge-to-edge. The project
will include the following stages:

Mathematical Exploration: Teams will investigate different configurations of pentominoes
and their properties, documenting their findings.

Artistic Challenge: Students will use their understanding of pentominoes to create intricate
tessellations, patterns that fill a plane with no gaps or overlaps.

Stamp Creation: Teams will bring their tessellations to life by making stamps based on their
designs. They will consider technical aspects such as material selection, stamp making, and
ink application.

Final Presentation: Teams will present their pentomino tessellations and stamps, explaining
the mathematical, artistic, and scientific principles involved.




Objective: To engage students in a multifaceted STEAM initiative that explores the
mathematical and artistic aspects of pentominoes. The project aims to reinforce
mathematical concepts, foster creativity, enhance problem-solving skills, and develop fine
motor skills.

Methodology: The project begins with a mathematical exploration of pentomino
configurations and properties. Students then transition into an artistic challenge, creating
tessellations based on their pentomino understanding. Finally, they bring their designs to
life by creating stamps, considering technical aspects like material selection and ink
application.

Tools Used:  Graph paper, rulers, art supplies (paint, markers, etc.), stamp-making
materials (rubber, wood blocks), ink pads.

Learning Outcome:s Students will gain a deep understanding of pentomino configurations
and properties, develop artistic skills through tessellation creation, and enhance
problem-solving and fine motor skills through stamp-making.

Impact on STEAM Education The Pentomino Puzzles project offers a unique blend of
mathematics and art, demonstrating the interconnectedness of the STEAM disciplines. It
provides a comprehensive, hands-on learning experience that fosters a range of skills, from
mathematical understanding to artistic creativity and technical proficiency.
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Solutions of the Task: The solution will vary depending on the chosen theme and design.
Students will be assessed on their creativity, collaboration, understanding of STEAM
principles, and final presentation.

Prior knowledge: Basic understanding of scale and proportion in mathematics,
introductory knowledge in sciences relevant to the theme, and basic artistic skills (training

can be provided).




Comments:

This project fosters creativity, critical thinking, problem-solving, and collaboration. It
integrates mathematics, sciences, arts, and drama through a hands-on, practical approach.
Teachers may need to provide training or resources on scale, proportion, and basic
scientific principles.

Connection to other subjects/topics/areas:
Mathematics: Scale, proportion, spatial reasoning.

Sciences: Ecology, physics, or chemistry, depending on the theme.

Arts: Color theory, design principles, visual storytelling.

Drama: Narrative development, character creation, storytelling.

Language Arts: Research, presentation skills, written reflection.

This activity provides a rich, interdisciplinary experience that engages students in a
meaningful, real-world project, allowing them to explore the connections between various

STEAM disciplines. It encourages students to think creatively and work collaboratively,
fostering a holistic approach to learning.




