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Helping acoustic concepts resonate with
students

December 7 2022
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Resonance frequencies of a bedroom, found using Alvin Lucier’s method

When a sound is made and recorded in a room, then replayed and rerecorded
repeatedly, it becomes distorted. Frequencies that correspond to the room itself
are emphasized. Credit: Andy Piacsek

"I am sitting in a room, different from the one you are in now." With
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these words, Alvin Lucier begins a fascinating recording where his voice
warps and becomes indistinguishable over time—solely because of how
sound reflects in the room. For physics students, this audio can be used
to reveal details of the surrounding room and teach important lessons
about acoustic resonance.

Andy Piacsek, of Central Washington University, discussed how he
employs Lucier's project in the classroom during his talk, "Students are
sitting in a room." The presentation took place Dec. 7 at the 183rd
Meeting of the Acoustical Society of America.

To create this interesting audio, Lucier recorded 70 seconds of speech in
a room, played it back over a speaker, and repeatedly rerecorded the
result. Eventually, the feedback overwhelms the original recording, and
the words are replaced by a collection of distorted frequencies.

In the first iteration of Lucier's recording, his speech contains the typical
range of sound frequencies that make up a human voice. When sounds at
most frequencies bounce off the walls in the room, they get jumbled
together and eventually fade out. But some frequencies "fit" perfectly in
the distances between opposite walls, and these frequencies resonate and
grow louder with each recorded iteration.

"Each pair of walls has a set of natural frequencies," said Piacsek. "By
analyzing the frequencies that make up the recording, especially in the
later stages, students can determine which frequencies are resonances of
the room. The tricky part is figuring out which frequencies go with
which pair of walls. This is a bit of a puzzle ... and puzzles are fun."

After identifying the resonant frequencies, students can apply their
knowledge of physics to calculate the distance between pairs of walls,
and therefore the size of the room Lucier used for his recording. More
advanced students can try to make a version of the recording in their
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own rooms and see if their calculations match their measured room
dimensions.

"At the introductory level, especially, many students come to a science
class with the notion that science is dry and abstract, not something they
identify with," said Piacsek. "When they see how their classroom
learning applies to scenarios they can relate to, it becomes less abstract
and they remember it better."

More information: Conference: acousticalsociety.org/asa-meetings/
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