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Introduction

University knowledge, especially in the hard sciences, often seems inaccessible and
esoteric to the public. Some academics and artists have addressed this problem
through informal art/science projects that engage public audiences in innovative and
creative ways. The Matter of Origins, a contemporary dance about our beginnings,
including theories from physics, is one such project.

This evaluation examined how The Matter of Origins translated complex science
concepts for general public audiences. At three sites, the evaluators used mixed-
methods to determine whether this “translation” was effective. We examined the
impacts of:

 the dance performance (Act One)
 the conversations over tea (Act Two)
e emotional engagement with scientific content

The Matter of Origins is a contemporary dance experience that pushes the boundaries
of how science is typically taught and experienced. In Act 1, audience members watch
as science concepts are translated into images, music, and dance. Dancers portray
ideas such the complexity of measurement, the ways atomic particles interact, and
the origins of the universe. Science-themed multimedia experiences include images
from the Hubble space telescope, CERN, replications of atomic bomb explosions, and
video of physicist interviews. In Act 2, audience members adjourn to another space
for conversations over tea. The tea experience allows them to experience small-group
conversation about what they saw and experienced in Act 1 with their fellow audience
members. Local scientists and scholars convene the tea conversations.

Study Sites

—valuation data were collected at three sites:

University of Maryland (College Park, MD)
¢ 3 performances, September 9, 10, and 12, 2010
e data collected from 1,100 audience members

Montclair State University (Montclair, NJ)
e 5 performances, March 23-27, 2011
e data collected from 590 audience members

Arizona State University (Tempe, AZ)
e 1 performance, April 11, 2011
e data collected from 282 audience members

Research Design

At each site, audience members were given surveys just before seeing The Matter of
Origins (Pre), at Intermission (Mid), and aftertea (Post). We evaluated audience member
impacts in four informal science learning categories: attitude, interest, knowledge,
and behavior, using quantitative Likert-scale questions. We also measured audience
members’ emotions and experiences using qualitative, open-ended questions, some
of which varied from site to site.

This poster presents a few key research findings and does not include all study results.
—ull study reports are available from the authors.

University of Maryland

Quantitative Likert-Scale Questions

| find the connections between

physics and dance intriguing. ige
Scientists are approachable by people like me. 3.8
Physicists study the origin of matter
4.29
at large and small scales.
| am eager to learn more about science and scientists. 3.91
Physics makes me feel awe and wonder. 3.85
| enjoy talking about science with other people. 3.78
| am likely to seek out information about science in 363

broadcast and print media.

*All guestions showed statistically significant changes at p<.05 in the expected direction.
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Montclair State University

Quantitative Likert-Scale Questions

| find the connections between

physics and dance intriguing. 02

Scientists are approachable by people like me. 3.65

With the right instruments, scientists can 506
measure everything precisely. '

| am eager to learn more about science and scientists. 3.86

Physics makes me feel awe and wonder. 3.89

| enjoy talking about science with other people. 3.64

| am likely to seek out information about science in 383

broadcast and print media.

*All guestions showed statistically significant changes at p<.05 in the expected direction.

Qualitative Data
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Quantitative Likert-Scale Questions Pre

| find the connections between

physics and dance intriguing. 72 200
Dark matter” has been directly observed and 59 108
photographed.
With the right instruments, scientists can
. . 2.39 1.99
measure everything precisely.
Bodies in motion stay in motion unless acted upon by 4.39 457
another force.
Scientist smash tiny particles to recreate the conditions
. . 3.83 4.08
just after the Big Bang.
Science and art seek understgn_dlng and meaning 416 438
through creativity.
The universe is expanding at an accelerating rate. 3.90 4.23

*All guestions showed statistically significant changes at p<.05 in the expected direction.

Qualitative Data
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Conclusion

Our evaluation showed that The Matter of Origins was effective In translating
scientific knowledge to general public audiences through contemporary art/dance.
Audience members’ attitudes, interest, knowledge, and behavior concerning science
showed positive change. Quantitative and qualitative data across all three study sites
consistentlydemonstratedtheseresultsregardless ofaudiencememberdemographics
or background.

Statistically significant changes in audience members’ attitude, interest, knowledge,
and behavior and reported scientific ideas demonstrate that the dance (Act 1) and
the tea (Act 2) were effective ways of helping the general public learn about physics.

Groups traditionally underrepresented in science were especially likely to report
positive changes, which suggests that the dance and tea were an effective way for
them to learn about science.

After the tea experience, audience members reported feeling more positive emotions
(such as engaged, curious and stimulated) and were less likely to report negative
emotions (such as boredom). These emotional outcomes correlate with positive
changes in audience members’ attitude, interest, knowledge, and behavior concerning
scilence—which suggests that emotional engagement with the science content leads
to increased learning.

These findings highlight the importance of informal learning environments to
translate complex scientific concepts to general audiences. These creative art/
science/engagement experiences are particularly important for groups traditionally
underrepresented in science who are often left out of “hard” science and academic
conversations.
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