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EXECUTIVE SUMMARY

The Global Viewport project was an integrative collaboration between the Woods Hole
Oceanographic Institution (WHOI) and. the New Bedford Oceanarium Corporation dba Ocean
Explorium at New Bedford Seaport (hereafter, Ocean Explorium). The main thematic area that
was addressed is Improving Public Earth System Science Literacy.

A main objective of the Global Viewport project was to address Goal 1 of the GEO
Education and Diversity Strategic Plan (2010-2015): “Advancing public literacy in Earth System
Science.” For this evaluation the public interacted with spherical display content in an informal
educational setting in order to increase their understanding of interconnected and inter-
dependent non-living and living systems. The project’s content was developed for spherical
display systems, and was specifically evaluated on the Science On a Sphere® (SOS) system.

To evaluate the projects effectiveness an anonymous self assessed post test survey
format was chosen that could be accessed by participants online, on handheld devices using a
QR code, or as a printed copy. An internet survey website, eSurveys Pro, was used to build a
survey with seven questions. The first three questions were related to demographics. These
three questions were made mandatory by the survey software. The next three questions
related to the literacy principles that were addressed by newly developed SOS productions.
These three questions were designed to self assess awareness, knowledge, or understanding of
new content knowledge. The final question was a self measure of engagement or interest in the
new knowledge presented.

Demographic questions categorized the respondents in three groups; Student (youth
under age 18), Life-long learner (age 18 or older), or Educators. These three categories aligned
with goals as outlined in the U.S. NSF GEO Education and Diversity Strategic Framework (2010-
2015). The Student category addressed the goal of “Development of the Future Geoscience
Workforce,” while the over 18 Lifelong learner category addressed “Life-long learners have
access to informal science education opportunities that utilize and/or leverage GEO research”.
The third category, Educators, addressed the NSF goal “Educators understand and use the big
ideas and principles of Earth System Science literacy in formal and informal learning venues.”

The content gains for Students from viewing the Life without Sunlight movie and the
docent-led presentation showed very small variations. The results show that Student
participants are coming away from either presentation with some new content learning. While
increased learning was reported after both presentations, the movie presentation Student
participants reported highest learning results. However, the opposite results are true when the
respondents rated their level of excitement about the great unexplored deep ocean frontier
and the exploration and research of deep-sea vents for the presentation. These results
indicated that the docent-led presentation generated more excitement than the movie, and
none of the Students from the decent led presentation reported no excitement at all.
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The content gains for Students from viewing the Smoke and Fire Underwater movie and
the docent-led presentation showed some variations in the content learning. In most cases with
Student survey participants the results show that Students are coming away from either
presentation with some new learning. The results indicated that both the movie and the
docent-led presentation generated much excitement, with 100% excitement being reported by
those Students who saw the Smoke and Fire Underwater movie. And no one in either
presentation reported “no” excitement at all.

After viewing the Life without Sunlight presentation Educators reported that they had
gained new knowledge that they would incorporate into their classrooms. Only n=2 (8%) of the
Educators felt they probably won’t use this information, while n=9 (36%) of the respondents
reported that they probably will use their new knowledge for educational activities, and n=14
(56%) respondents felt they would definitely incorporate their new learning in the classroom.

The content gains for Educators from viewing the Life without Sunlight movie and the
docent-led presentation showed the following variations. In most cases with Educator survey
participants the results show that Educators are coming away from either presentation with
some new learning. While increased learning was reported after both presentations, the
docent-led presentation participants reported highest learning results. When the respondents
rated their level of excitement about the great unexplored deep ocean frontier and the
exploration and research of deep-sea vents for the presentation, the results indicated that both
presentations generated excitement and none of the Educators from either presentation
reported ‘no’ excitement at all.

The content gains for Educators from viewing the Smoke and Fire Underwater movie
and the docent-led presentation showed some variations of their content learning. The results
show that Educator participants are coming away from either presentation with some new
learning. While increased learning was reported after both presentations, the docent-led
presentation Educator participants reported highest learning results for questions 1 & 2.
However increased learning was reported from the movie presentation for question 3. The
results indicated that both the movie and the docent-led presentation generated much
excitement, with 100% excitement being reported by those Educators who saw the Smoke and
Fire Underwater movie. And no one in either presentation reported ‘no’ excitement at all.

The content gains for Life-long learners from viewing the Life without Sunlight movie
and the docent-led presentation showed small variations favoring the movie presentation. In all
cases with Life-long learners survey participants the results show that Life-long learners are
coming away from either presentation with some new learning. While increased learning was
reported after both presentations, the movie presentation Life-long learners participants
reported highest learning results. When the respondents rated their level of excitement about
the great unexplored deep ocean frontier and the exploration and research of deep-sea vents
for the presentation their results indicated that the movie presentation generated highest
excitement, and none of the Life-long learners reported ‘no’ excitement at all.
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The content gains for Life-long learners from viewing the Smoke and Fire Underwater
movie and the docent-led presentation showed some variations in their content learning. The
results show that these Life-long learner participants are coming away from either presentation
with some new knowledge. While increased learning was reported after both presentations,
the docent-led presentation participants reported highest learning results for questions 1, 2
and 3. The results indicated that both the movie and the docent-led presentation generated
much excitement, with 100% excitement being reported by those Life-long learners who
participated in the Smoke and Fire Underwater docent-led presentation. And no one in either
presentation reported no excitement at all.

This project was successful for “Improving Public Earth System Science Literacy”. The
overall survey results demonstrated that Students, Life-long learners, and Educators increased
their knowledge of Earth Science and Ocean Literacy. A majority of survey respondents, for the
Life without Sunlight and Smoke and Fire Underwater reported increased learning of the new
content. However, the overall survey data showed few differences between the movie vs. the
docent-led presentation for the respondents grouped as Students, Life-long learners, or
Educators. Additionally, the majority of participants felt high levels of excitement towards the
deep vent science.

This report of the project data leads to a recommendation for additional study of
differences and additional uses of movie and docent-led presentations, and further study could
also be done to test whether the size and technology of other digital globes available in today’s
market affects learning outcomes.

Members of the project team attributed much of their success to the tight collaboration
between scientists, Educators, and graphic artists in developing the content for public
audiences.



7|Page

EVALUATION PURPOSE

This proposed Track 2 project was an integrative collaboration between the Woods Hole
Oceanographic Institution (WHOI) and Ocean Explorium). The main thematic area that was
addressed is Improving Public Earth System Science Literacy.

A main objective of the Global Viewport project was to address Goal 1 of the GEO
Education and Diversity Strategic Plan (2010-2015): “Advancing public literacy in Earth system
science.” For this evaluation the public interacted with spherical display content in an informal
educational setting in order to increase their understanding of interconnected and inter-
dependent non-living and living systems.

Three goals were established to align the project with the GEO Education and Diversity
Strategic Plan objective: the Development of the Future Geosciences Workforce, Educators
understand and use the big ideas and principles of Earth System Science literacy in formal and
informal learning venues, and Life-long learners have access to informal science education
opportunities that utilize and/or leverage GEO research.

To meet the goal of the Development of the Future Geosciences Workforce, the Global
Viewport presentations were designed to engage under-represented and minority students and
teachers from SouthCoast Massachusetts schools. Four free activities were offered by the
project program including, school field trips for students to the Ocean Explorium highlighting
the new content, two family nights and one visitor exchange between the Explorium and WHOI.

This Track 2 project was geared towards informal science education but also included a
component for teacher professional development from schools in towns with populations
underrepresented in STEM fields to obtain key principles of Earth Science Literacy and Ocean
Literacy. The survey measured the increased learning of the big ideas and principles of the
Earth System Science and the intended use of this learning in their educational pursuits as a
method to specifically address Goal 1.2: “Educators understand and use the big ideas and
principles of Earth System Science literacy in formal and informal learning venues”.

The new content created for the spherical display systems was designed to address key
principles of Earth Science Literacy and Ocean Literacy with the intent of connecting the public
to Earth’s history and dynamic processes, linking the lithosphere, hydrosphere, and biosphere
as a way to meet the goal, ”Life-long learners have access to informal science education
opportunities that utilize and/or leverage GEO research.”



8|Page

PROJECT BACKGROUND

The partnership between the Woods Hole Oceanographic Institution and the Ocean
Explorium in New Bedford, Massachusetts, USA (http://oceanexplorium.org/) was funded to
create new content for NOAA’s Science On a Sphere® (SOS) http://sos.noaa.gov/What is SOS/
with the intended purpose of addressing Goal 1 of the GEO Education and Diversity Strategic
Plan (2010-2015): “Advancing public literacy in Earth system science” by educating and exciting
the public about geophysical and biological processes and exploration in the deep ocean.

The project called the “Global Viewport to Deep-Sea Vents” was named in honor of the
launching of the new HOV Alvin in 2014 with its improved viewports for scientific observations.
For this endeavor Woods Hole Oceanographic Institution scientists formed a partnership with
The Ocean Explorium, which is one of over 100 science museums in 19 countries around the
world that presently host an SOS (http://sos.noaa.gov/What is SOS/sos map.html). The SOS is
a room-sized digital globe that can be used to tell a story with global datasets. Using SOS
technology new content was created using global datasets, including locations of Earth’s known
deep-sea hydrothermal vents from the InterRidge Vents Database, and imagery from deep-sea
vehicles, including HOV Alvin, HOV Shinkai 6500, ROV Jason /I, ROV Quest 4000, and more.

Two educational pieces, “Life Without Sunlight” and “Smoke and Fire Underwater” were
created. Each piece focused on a different set of Earth Science and Ocean Literacy Principles.
Each education package includes a four-minute movie matched to interactive, docent-led
presentations and datasets, SOS playlists, and scripts.

Life without Sunlight (LWS) dives beneath the sunlit ocean to the darkness of deep-sea
vents, where food webs are fueled by chemosynthesis, and specifically targets Ocean Literacy
Principle 5, “There are deep ocean ecosystems that are independent of energy from sunlight and
photosynthetic organisms.” Smoke and Fire Underwater (SFU) asks if the viewer knows that
there are volcanoes in the deep sea with vents spewing hot water, and specifically targets Earth
Science Literacy Principle 4.5 “Many active geologic processes occur at plate boundaries.” Both
educational pieces integrate a number of other datasets available for the SOS, including
Bathymetry, Volcano Locations Globally, and Age of the Seafloor.

For the purposes of this project, newly created SOS content will serve as programming
for both public and professional audiences at the Ocean Explorium and the WHOI Exhibit
Center informal science venues. For the public presentations the content will provide spherical
display systems, the setting up of interactive exhibits at the Ocean Explorium and the WHOI
Exhibit Center, and conducting a visitor exchange program between the two institutions. The
visitor exchange program will enable families from communities that are underrepresented and
underserved in STEM fields (New Bedford regional area) to meet scientists at a world-renowned
scientific facility in Woods Hole. Additionally, informal education professionals and volunteer
interpreters, we will develop training materials and conduct training sessions, including
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spherecasting/webcasting to SOS users as well as training sessions on site at Ocean Explorium
and WHOI.

In addition, because this project addresses Goal 1 of NOAA's 2009-2029 Education
Strategic Plan, specifically Outcome 1.4: “Life-long learners are provided with informal science
education opportunities focused on ocean, coastal, Great Lakes, weather, and climate topics.”
aligns with Goal 1 of the GEO Education and Diversity Strategic Plan (2010-2015), “Advancing
public literacy in Earth system science.” This project’s target audience will extend to any
informal science education center, which uses the exhibitions and online programs that allow
the visualization and exploration of data supporting the interpretation of ocean, costal, Great
Lakes, weather and climate sciences in informal learning settings for public audiences and for
professional development programs geared to STEM Educators.
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EVALUATION METHODS

To evaluate the project’s effectiveness, an anonymous self assessed post test survey
format was chosen that could be accessed by participants online, on handheld devices using a
QR code, or as a printed copy. Aninternet survey website, eSurveys Pro, was used to build a
survey with seven questions. The first three questions were related to demographics. These
three questions were made mandatory by the survey software. The next three questions
related to the literacy principles that were addressed by newly developed SOS productions.
These three questions were designed to self assess awareness, knowledge, or understanding of
new content knowledge. The final question was a self measure of engagement or interest in the
new knowledge presented.

Demographic questions categorized the respondents in three groups; Student (youth
under age 18), Adult (age 18 or older) Life-long learners, or Educators. These three categories
aligned with goals as outlined in the U.S. NSF GEO Education and Diversity Strategic Framework
(2010-2015). The Student category addressed the goal of “Development of the Future
Geosciences Workforce,” while the over 18 Life-long learner category addressed “Life-long
learners have access to informal science education opportunities that utilize and/or leverage
GEO research”. The third category, Educators, addressed the NSF goal “Educators understand
and use the big ideas and principles of Earth System Science literacy in formal and informal
learning venues.”

By including the second demographic question we were able to identify our targeted
audience of underrepresented students from schools in the Massachusetts SouthCoast Region
which includes the cities of New Bedford, Fall River, and twelve surrounding towns. (2010 data
from U.S. Census Bureau: State and County Quickfacts).

The third demographic question determined the respondent’s level of educational
attainment which in the SouthCoast region is reported to be low when compared to the states
averages. (2010 U.S. Census Bureau: State and County Quickfacts).

For the questions related to the literacy principles that were addressed by the newly
developed SOS productions we chose a format for the for self-reporting of knowledge gained,
based on the four-category Likert scale for a single response: “Not at all,” “A little,” “Some,” or
“Quite a bit.”. Each of the questions was framed by writing out the targeted literacy principle
then asking “As a result of seeing today's presentation, my knowledge of the above subject has
increased:,” and then provided a four-category Likert scale for a single response: “Not at all,” “A
little,” “Some,” or “Quite a bit.”

For the self measurement of interest we used the same four-category Likert scale as for
the literacy principles but we framed the question “After today’s presentation, how excited are
you about the great unexplored deep ocean frontier and the exploration and research of deep-
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sea vents?” We chose to use the concept “excited” from the Positive and Negative Affect
Schedule.

In order to collect survey data public events, including two free family science nights
were held at the at the Ocean Explorium, These evenings highlighted the Life Without Sunlight
or the Smoke and Fire Underwater narrative, respectively. Additionally, the new content was
presented during school field trips and a teacher professional development workshop at the
Ocean Explorium.
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FINDINGS

This Track 2 project was an integrative collaboration between the Woods Hole

Oceanographic Institution (WHOI) and the New Bedford Ocean Explorium). The main theme of
this project was Improving Public Earth System Science Literacy. Data reported below are used
in a manuscript submitted for peer review (Beaulieu, S., Emery, M., Brickley, A., Spargo, A.,
Patterson, K., Joyce, K., Silva, T., and Madin, K. 2014, submitted. Using Digital Globes to Explore
the Deep Sea and Advance Public Literacy in Earth System Science).

The Global Viewport’s main objective was to address goal 1 of the GEO Education and Diversity
Strategic Plan (2010-2015): “Advancing public literacy in Earth system science.” For this
evaluation the public interacted with spherical display content in an informal educational
setting in order to increase their understanding of interconnected and inter-dependent non-
living and living systems. The survey data was collected over four free of charge activities:
including school field trips for students to the Ocean Explorium highlighting the new content,
two family nights, and one visitor exchange between the Explorium and WHOI.

The 135 participants included n=48 (35%) Students, n=44 (33%) Educators, and n=43 (32%) Life-
long learners

Participants by Group
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Study participants lived in the cities of New Bedford n=44 (32%), Fall River n=14 (10%), towns of
Cape Cod n=17 (13%), areas outside Southeastern MA n=13 (10%) and other SouthCoast towns
n=48(35%) of Carver, Middleboro, Lakeville, Taunton, Freetown, Mattapoisett, Wareham,
Fairhaven, and Pembroke and Dartmouth.
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For their level of educational attainment, most Students’ selected “Not yet completed high
school. Life-long learner participants represented all six categories, including “Not yet
completed high school.” The Educators level of educational attainment exceeded the Life-long
learners, with more than half (58%) of the Educators having graduate degrees.

Educational Attainment of Participants
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*It should be noted here that our Bachelor Degree participant data is inconsistent with
published data that reports only 16.4% of SouthCoast students go on to attain a college degree,
compared to 33.2% for the state. Source: U.S. Census 5-Year estimates, 2007-2011 (residents
25 years of age and older), CFPA

Student Demographics

One project goal, that is, “the Development of the Future Geosciences Workforce” was
addressed by the Global Viewport in the presentations which were designed to engage under-
represented / minority students and teachers from SouthCoast Massachusetts schools.

The Students who participated in these events fall within the Massachusetts SouthCoast Region
including the cities of Fall River and New Bedford and twelve surrounding towns. According to
the U.S. Census of 2006, New Bedford has a diverse demographic: 10% Cape Verdean, 8%
African-American, 8% Hispanic, and 1% Asian. Of the 73% remaining Caucasian population, 22%
are foreign-born and 30% of these are Portuguese. Additionally, statistics show that only 16.4%
of SouthCoast students go on to attain a baccalaureate, compared to 33.2% for the state. The
high school graduation rates of 58% for New Bedford, 64% for Fall River and 68% for the
SouthCoast are low compared to the state rate of 81%. 06, 65% of the students in New Bedford,
58% of the students in Fall River, and 38% of students in the SouthCoast were classified as low-
income, compared to 28 % for the state. (from U.S. Census Bureau: State and County
Quickfacts).

The results of the project survey demonstrated that n=48 (34%) of the survey respondents were
under 18 years old. Of that group n=14 (29%) live in New Bedford, from Fall River n=8 Students
(17%) Cape Cod n=5 (10%); and Outside Southeastern MA, n=4 (8%) SouthCoast towns; n=17
(36%) of Carver, Middleboro, Lakeville, Taunton, Freetown, Mattapoisett, Wareham, Fairhaven,
and Pembroke.

Student Demographics by Town
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The participation of these Students meets the project’s goal for the Development of the Future
Geosciences Workforce.

Student Results for Docent-led Life without Sunlight Presentation (LWS)

Students who viewed the docent-led Life without Sunlight presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that there are deep ocean
ecosystems that are independent of energy from sunlight and photosynthetic organisms and
hydrothermal vents rely only on chemical energy and chemosynthetic organisms to support life
had increased: not atall n=1(11%), a little n=1 (11%), some n=2 (22%), quite a bit 5(56%)

Students who viewed the docent-led Life without Sunlight presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that Earth is a complex
system of interacting rock, water, air, and life and all Earth processes are the result of energy
and mass moving between Earth's systems, including Earth's interior had increased: not at all
n=1(11%), a little n=2 (22%), some n=2 (22%), quite a bit 4 (45%)

Students who viewed the docent-led Life without Sunlight presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that the ocean is the last and
largest unexplored place on Earth, this is the great frontier for the next generation’s explorers
and researchers had increased: not at all n=1 (11%), a little n=4 (45%), some n=1 (11%), quite
a bit n=3 (33%)

The measure of overall engagement or interest (in) the docent-led Life without Sunlight
presentation indicated that after the presentation, the Students rated their level of excitement
about the great unexplored deep ocean frontier and the exploration and research of deep-sea
vents as: not at all (0%), a little n=1 (11%), some n=1 (11%), quite a bit n=7 (78%).

Student Results for Life without Sunlight Movie (LWS)

Students who viewed the Life without Sunlight movie presentation indicated that as a result of
seeing the presentation, their knowledge of the concept that there are deep ocean ecosystems
that are independent of energy from sunlight and photosynthetic organisms, and Hydrothermal
vents rely only on chemical energy and chemosynthetic organisms to support life had
increased: not at all n=1 (7%), a little n=1 (7%), some n=4 (28%), quite a bit n=8 (57%)

Students who viewed the Life without Sunlight movie presentation indicated that as a result of
seeing the presentation, their knowledge of the concept that Earth is a complex system of
interacting rock, water, air, and life and all Earth processes are the result of energy and mass
moving between Earth's systems, including Earth's interior: not at all n=2(14%), a little n=1
(7%), some n= 9 (29%), quite a bit n=7 (50%).

Students who viewed the Life without Sunlight movie presentation indicated that as a result of
seeing the presentation, their knowledge of the concept that the ocean is the last and largest
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unexplored place on Earth, this is the great frontier for the next generation’s explorers and
researchers had increased: not at all n=1 (7%), a little n=4 (29%), some n=1 (7%), quite a bit
n=8 (57%)

The measure of overall engagement or interest in the Life without Sunlight movie presentation
indicated that after the presentation, the respondents rated their level of excitement about the
great unexplored deep ocean frontier and the exploration and research of deep-sea vents as:
not at all n=1 (7%), a little n=2 (15%), some n=2 (15%), quite a bit n= 8(62%).

The content gains for Students from viewing the Life without Sunlight movie and the docent-led
presentation showed very small variations. In all cases with Student survey participants the
results show that Students are coming away from either presentation with some new content
learning. While increased learning was reported after both presentations, the movie
presentation Student participants reported highest learning results. However, the opposite
results are true when the respondents rated their level of excitement about the great
unexplored deep ocean frontier and the exploration and research of deep-sea vents for the
presentation. These results indicated that the docent-led presentation generated more
excitement than the movie, and none of the Students from the decent led presentation
reported ‘no’ excitement at all.

Students Life Without Sunlight
Q1 There are deep ocean ecosystems that are
independent of energy from sunlight and
photosynthetic organisms
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W Docent Led
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not at all alittle some quite a hit
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Students Life Without Sunlight
Q2. Earth is a complex system of interacting rock, water,
air, and life.
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Earth.
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Students Life Without Sunlight
Q7. After today's presentation how excited are you
about the great unexplored deep ocean frontier
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Student Results for Docent-led Smoke and Fire Underwater presentation

Students who viewed the docent-led Smoke and Fire Underwater presentation indicated that as
a result of seeing the presentation, their knowledge of the concept that Life occupies a wide
range of Earth’s environments, including extreme environments at seafloor vents where hot
fluids escape from the oceanic crust: not at all (0%), a little n=2 (20%), some n=5 (50%), quite a
bit n=3 (30%)

Students who viewed the docent-led Smoke and Fire Underwater presentation indicated that as
a result of seeing the presentation, their knowledge of the concept that many active geologic
processes occur at plate boundaries and that Plate interactions affect the locations of volcanoes
and the distribution of resources and living organisms had increased: not at all n=1 (10%), a
little n=1 (10%), some n= 3 (30%), quite a bit n="5 (50%)

Students who viewed the docent-led Smoke and Fire Underwater presentation indicated that as
a result of seeing the presentation, their knowledge of the concept that new technologies,
sensors, and tools such as subsea observatories and unmanned submersibles are expanding our
ability to explore the ocean increased: not at all (0%), a little n=3 (30%), some n=2 (20%), quite
a bit n=5 (50%)

The measure of overall engagement or interest (in) the docent-led Smoke and Fire Underwater
presentation indicated that after the presentation, the Students rated their level of excitement
about the great unexplored deep ocean frontier and the exploration and research of deep-sea
vents as: not at all (0%), a little n=1 (10%), some n=2 (20%), quite a bit n=7 (70%).
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Student Results for Smoke and Fire Underwater Movie (SFU)

Students who viewed the Smoke and Fire Underwater movie presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that Life occupies a wide
range of Earth’s environments, including extreme environments at seafloor vents where hot
fluids escape from the oceanic crust had increased: not at all (0%), a little n=2 (22%), some n=5
(56%), quite a bit n=2 (22%)

Students who viewed the Smoke and Fire Underwater movie presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that many active geologic
processes occur at plate boundaries and that Plate interactions affect the locations of volcanoes
and the distribution of resources and living organisms had increased: not at all (0%), a little n=
2 (22%), some n=3 (33%), quite a bit n=4 (45%)

Students who viewed the Smoke and Fire Underwater movie presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that new technologies,
sensors, and tools such as subsea observatories and unmanned submersibles are expanding our
ability to explore the ocean had increased: not at all n=1 (11%), a little n=2 (22%), some n= 2
(22%), quite a bit n=4 (45%)

The measure of overall engagement or interest (in) the Smoke and Fire Underwater movie
presentation indicated that after the presentation, The respondents rated their level of
excitement about the great unexplored deep ocean frontier and the exploration and research
of deep-sea vents as: not at all (0%), a little (0%), some (0%), quite a bit n=9 (100%).

The content gains for Students from viewing the Smoke and Fire Underwater movie and the
docent-led presentation showed some variations in the content learning. In all cases with
Student survey participants the results show that Students are coming away from either
presentation with some new learning. Increased learning was reported after both
presentations, additionally, the results indicated that both the movie and the docent-led
presentation generated much excitement, with 100% excitement being reported by those
Students who saw the Smoke and Fire Underwater movie. And no one in either presentation
reported ‘no’ excitement at all.
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Student Smoke and Fire Underwater
Q. 1 Life occupies a wide range of Earth's
Environments
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Student Smoke and Fire Underwater
Q3. New technologies, sensors, and tools are
expanding our ability to explore the ocean

60 —mMovie

5o | M Docent Presentation

40

30

20

10

not at all alittle some quite a hit

Student Smoke and Fire Under Water
After Today's presentation, how excited are
you about the great unexplored deep ocean
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This introduction to Ocean science exploration to under-represented / minority students as a
goal of this project should be considered successful. The new learning as self reported by the
Students provides evidence that this program did serve to develop the Future Geosciences
workforce for the future.
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Educator Demographics

The Global Viewport project was geared towards informal science education but also included a
component for teacher professional development to obtain key principles of Earth Science
Literacy and Ocean Literacy. A majority of the Educators who participated in the survey are
from the underrepresented school districts of New Bedford n=12 (28%), Fall River n=4 (9%) and
from other Southcoast towns n= 13 (30%). These towns include Westport, Fairhaven, Plymouth,

Mattapoisett, and Dartmouth.

Educator Demograhics By Town
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A second objective of this project was to specifically address Goal 1.2: “Educators understand
and use the big ideas and principles of Earth System Science literacy in formal and informal
learning venues”. The survey measured the increased learning of the big ideas and principles of
the Earth System Science and the intended use this learning in formal and informal learning
venues. The results follow.

After viewing the Life without Sunlight presentation Educators reported that they had gained
new knowledge that they would incorporate into their classrooms. Only n=2 (8%) of the

Educators felt they probably won’t use this information, while n=9 (36%) of the respondents
reported that they probably will use their new knowledge for educational activities, and n=14
(56%) respondents felt they would definitely incorporate their new learning in the classroom.

Similar results are seen by the Smoke and Fire Underwater presentation, Educators reported
that they had gained new knowledge that they would incorporate into their classrooms. One
n=1 (8%) of the respondents reported that they probably will not use their new knowledge for
educational activities, while four n= 4 (34%) felt they probably would incorporate their new
learning in the classroom. Seven n=7 (58%) of the Educators who participated in the Smoke and
Fire Underwater presentation said they would definitely incorporate their new learning in the
classroom.

Educators Results: Will you use what you learned today in
your educational activities
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Educator Results for Docent-led Life without Sunlight presentation (LWS)

Educators who viewed the docent-led Life without Sunlight presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that there are deep ocean
ecosystems that are independent of energy from sunlight and photosynthetic organisms and
hydrothermal vents rely only on chemical energy and chemosynthetic organisms to support life
had increased: not at all n=1 (7%), a little n=1 (7%), some n=6 (43%), quite a bit n=6 (43%)

Educators who viewed the docent-led Life without Sunlight presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that Earth is a complex
system of interacting rock, water, air, and life and all Earth processes are the result of energy
and mass moving between Earth's systems, including Earth's interior had increased: not at all
n=1(7%), a little n= 2 (15%), some n=8 (62%), quite a bit n=2 (16%)

Educators who viewed the docent-led Life without Sunlight presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that the ocean is the last and
largest unexplored place on Earth, this is the great frontier for the next generation’s explorers
and researchers had increased: not at all n=1 (7%), a little n=2 (14%), some n=6 (43%), quite a
bit n=5 (36%)

The measure of overall engagement or interest (in) the docent-led Life without Sunlight
presentation indicated that after the presentation, the Educators rated their level of excitement
about the great unexplored deep ocean frontier and the exploration and research of deep-sea
vents as: not at all (0%), a little (0%), some n=6 (43%), quite a bit n=8 (57%).

Educators Results for Life without Sunlight Movie (LWS)

Educators who viewed the Life without Sunlight movie presentation indicated that as a result of
seeing the presentation, their knowledge of the concept that there are deep ocean ecosystems
that are independent of energy from sunlight and photosynthetic organisms, and hydrothermal
vents rely only on chemical energy and chemosynthetic organisms to support life had
increased: not at all n=1 (8%), a little n=1 (8%), some n= 6 (50%), quite a bit n=4 (34%)

Educators who viewed the Life without Sunlight movie presentation indicated that as a result of
seeing the presentation, their knowledge of the concept that Earth is a complex system of
interacting rock, water, air, and life and all Earth processes are the result of energy and mass
moving between Earth's systems, including Earth's interior had increased: not at all n=2 (16%),
a little n=2 (17%), some n=5 (42%), quite a bit n=3 (25%)

Educators who viewed the Life without Sunlight movie presentation indicated that as a result of
seeing the presentation, their knowledge of the concept that the ocean is the last and largest
unexplored place on Earth, this is the great frontier for the next generation’s explorers and
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researchers had increased: not at all n=2 (16%), a little n=2 (16%), some n=5 (42%), quite a bit
n=3 (25%)

The measure of overall engagement or interest (in) the Life without Sunlight movie
presentation indicated that after the presentation, The Educators rated their level of
excitement about the great unexplored deep ocean frontier and the exploration and research
of deep-sea vents as: not at all (0%), a little (0%), some n=5 (45%), quite a bit n=6 (55%).

The content gains for Educators from viewing the Life Without Sunlight movie and the docent-
led presentation showed the little variation. In most cases with Educator survey participants the
results show that Educators are coming away from either presentation with some new learning.
While increased learning was reported after both presentations, the docent-led presentation
participants reported highest learning results. When the respondents rated their level of
excitement about the great unexplored deep ocean frontier and the exploration and research
of deep-sea vents for the presentation, the results indicated that the docent-led presentation
generated more excitement than the movie, and none of the Educators from either
presentation reported no excitement at all.

Educators Life Without Sunlight
Q1 There are deep ocean ecosystems that are
independent of energy from sunlight and
photosynthetic organisms
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Educators Life Without Sunlight
Q2. Earth is a complex system of interacting rock, water,
air, and life.
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Educators Life Without Sunlight
Q7. After today's presentation how excited are you
about the great unexplored deep ocean frontier
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Educator Results for Docent-led Smoke and Fire Underwater presentation (SFU)

Educators who viewed the docent-led Smoke and Fire Underwater presentation indicated that
as a result of seeing the presentation, their knowledge of the concept that Life occupies a wide
range of Earth’s environments, including extreme environments at seafloor vents where hot
fluids escape from the oceanic crust life had increased: not at all n=1 (25%), a little n=1 (25%),
some 0%), quite a bit n=2 (50%)

Educators who viewed the docent-led Smoke and Fire Underwater presentation indicated that
as a result of seeing the presentation, their knowledge of the concept that there are many
active geologic processes occur at plate boundaries and that Plate interactions affect the
locations of volcanoes and the distribution of resources and living organisms had increased:
not at all (0%), a little n=1 (25%), some (0%), quite a bit n=3 (75%)

Educators who viewed the docent-led Smoke and Fire Underwater presentation indicated that
as a result of seeing the presentation, their knowledge of the concept new technologies,
sensors, and tools such as subsea observatories and unmanned submersibles are expanding our
ability to explore the ocean had increased: not at all n=1 (25%), a little n=1 (25%), some n=
2(50%), quite a bit (0%)

The measure of overall engagement or interest (in) the docent-led Smoke and Fire Underwater
presentation indicated that after the presentation, the Educators rated their level of excitement
about the great unexplored deep ocean frontier and the exploration and research of deep-sea
vents as: not at all (0%), a little (0%), some n=1 (33%), quite a bit n=2 (67%).
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Educator Results for Smoke and Fire Underwater Movie (SFU)

Educators who viewed the Smoke and Fire Underwater movie presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that Life occupies a wide
range of Earth’s environments, including extreme environments at seafloor vents where hot
fluids escape from the oceanic crust life had increased: not at all (0%), a little (0%), some n=5
(84%), quite a bit n=1 (16%)

Educators who viewed the Smoke and Fire Underwater movie presentation indicated that as a
result of seeing the presentation, their knowledge of the concept there are many active
geologic processes occur at plate boundaries and that Plate interactions affect the locations of
volcanoes and the distribution of resources and living organisms had increased: not at all (0%),
a little n=2 (33%), some n= 3 (50%), quite a bit n=1 (17%)

Educators who viewed the Smoke and Fire Underwater movie presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that new technologies,
sensors, and tools such as subsea observatories and unmanned submersibles are expanding our
ability to explore the ocean had increased: not at all (0%), a little n=2 (33%), some n=1 (17%),
quite a bit n=3 (50%)

The measure of overall engagement or interest (in) the Smoke and Fire Underwater movie
presentation indicated that after the presentation, The Educators rated their level of
excitement about the great unexplored deep ocean frontier and the exploration and research
of deep-sea vents as: not at all (0%), a little (0%), some (0%), quite a bit n=6 (100%).

The content gains for Educators from viewing the Smoke and Fire Underwater movie and the
docent-led presentation showed little variation of their content learning. In most cases with
Educator survey participants, the results show that Educators are coming away from either
presentation with some new learning. Increased learning was reported after both
presentations. Further the results indicated that both the movie and the docent-led
presentation generated much excitement, with 100% excitement being reported by those
Educators who saw the Smoke and Fire Underwater movie. And no one in either presentation
reported ‘no’ excitement at all.
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Educator Smoke and Fire Underwater
Q3. New technologies, sensors, and tools are
expanding our ability to explore the ocean
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Life-long learner Demographics

A third goal of this project was aligned with the GEO Education and Diversity Strategic Plan
(2010-2015): with 1.4: “Life-long learners have access to informal science education
opportunities that utilize and/or leverage GEO research. The new content created for the
spherical display system addressed key principles of Earth Science Literacy and Ocean Literacy
with the intent of connecting the public to Earth’s history and dynamic processes, linking the
lithosphere, hydrosphere, and biosphere.

The self categorized Life-long learners who participated in this survey came primarily from the
SouthCoast of Massachusetts cities and towns of New Bedford 18 (39%), Fall River n=2 (4%),
Cape Cod n=2 (4%) a region outside of Southeastern Massachusetts n=6 (8%) and South Coast
Towns n=18(39%) including Lakeville, Taunton, Rochester, Fairhaven, Dartmouth, and
Mattapoisett.
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The education levels of the Life-long learner survey participants represented all education
categories. The graph demonstrates the large range of educational diversity in the SouthCoast.
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% of Life-Long Learners

o - B % of Life-Long Learners

Life-long learner Results for Docent-led Life without Sunlight presentation (LWS)

Life-long learners who viewed the docent-led Life without Sunlight presentation indicated that
as a result of seeing the presentation, their knowledge of the concept that there are deep
ocean ecosystems that are independent of energy from sunlight and photosynthetic organisms
and hydrothermal vents rely only on chemical energy and chemosynthetic organisms to support
life had increased: not at all (0%), a little (11%), some (22%), quite a bit (67%)

Life-long learners who viewed the docent-led Life without Sunlight presentation indicated that
as a result of seeing the presentation, their knowledge of the concept that Earth is a complex
system of interacting rock, water, air, and life and all Earth processes are the result of energy
and mass moving between Earth's systems, including Earth's interior had increased: not at all
(0%), a little (44%), some (22%), quite a bit (33%)

Life-long learners who viewed the docent-led Life Without Sunlight presentation indicated that
as a result of seeing the presentation, their knowledge of the concept that the ocean is the last
and largest unexplored place on Earth, this is the great frontier for the next generation’s
explorers and researchers had increased: not at all (0%), a little (11%), some (56%), quite a bit
(33%)

The measure of overall engagement or interest (in) the docent-led Life without Sunlight
presentation indicated that after the presentation, the Life-long learners rated their level of
excitement about the great unexplored deep ocean frontier and the exploration and research
of deep-sea vents as: not at all (0%), a little (11%), some (22%), quite a bit (67%).

Life-long learner Results for Life without Sunlight Movie (LWS)
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Life-long learners who viewed the Life without Sunlight movie presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that there are deep ocean
ecosystems that are independent of energy from sunlight and photosynthetic organisms, and
hydrothermal vents rely only on chemical energy and chemosynthetic organisms to support life
had increased: not at all (0%), a little n=1 (8%), some n= 3(25%), quite a bit n=8 (67%)

Life-long learners who viewed the Life without Sunlight movie presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that Earth is a complex
system of interacting rock, water, air, and life and all Earth processes are the result of energy
and mass moving between Earth's systems, including Earth's interior had increased: not at all
(0%), a little n=2 (17%), some n= 4 (33%), quite a bit n=6 (50%)

Life-long learners who viewed the Life without Sunlight movie presentation indicated that as a
result of seeing the presentation, their knowledge of the concept that the ocean is the last and
largest unexplored place on Earth, this is the great frontier for the next generation’s explorers
and researchers had increased: not at all (0%), a little n=1 (8%), some n= 3 (25%), quite a bit n=
8 (67%)

The measure of overall engagement or interest (in) the Life without Sunlight movie
presentation indicated that after the presentation, The Life-long learner respondents rated
their level of excitement about the great unexplored deep ocean frontier and the exploration
and research of deep-sea vents as: not at all (0%), a little (0%), some n= 2 (20%), quite a bit n=8
(80%).

The content gains for Life-long learners from viewing the Life without Sunlight movie and the
docent-led presentation showed small variations favoring the movie presentation. In all cases
with Life-long learners survey participants the results show that Life-long learners are coming
away from either presentation with some new learning. While increased learning was reported
after both presentations, the movie presentation Life-long learner’s participants reported
highest learning results. When the respondents rated their level of excitement about the great
unexplored deep ocean frontier and the exploration and research of deep-sea vents for the
presentation their results indicated that the movie presentation generated highest excitement,
and none of the Life-long learners reported ‘no’ excitement at all.
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Life-Long Learners
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Life-long learners Results for Docent-led Smoke and Fire Underwater
Presentation (SFU)

Life-long learners who viewed the docent-led Smoke and Fire Underwater presentation
indicated that as a result of seeing the presentation, their knowledge of the concept Life
occupies a wide range of Earth’s environments, including extreme environments at seafloor
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vents where hot fluids escape from the oceanic crust life had increased: not at all (0%), a little
n=2 (22%), some n=2 (20%), quite a bit n=5 (56%)

Life-long learners who viewed the docent-led Smoke and Fire Underwater presentation
indicated that as a result of seeing the presentation, their knowledge of the concept that many
active geologic processes occur at plate boundaries and that Plate interactions affect the
locations of volcanoes and the distribution of resources and living organisms had increased: not
at all (0%), a little n=1 (11%), some n= 2 (22%), quite a bit n=6 (67%)

Life-long learners who viewed the docent-led Smoke and Fire Underwater presentation
indicated that as a result of seeing the presentation, their knowledge of the concept that new
technologies, sensors, and tools such as subsea observatories and unmanned submersibles are
expanding our ability to explore the ocean had increased: not at all (0%), a little n=1 (13%),
some n= 3 (37%), quite a bit n=5(50%)

The measure of overall engagement or interest (in) the docent-led Smoke and Fire Underwater
presentation indicated that after the presentation, the Life-long learners rated their level of
excitement about the great unexplored deep ocean frontier and the exploration and research
of deep-sea vents as: not at all (0%), a little (0%), some (0%), quite a bit n=9 (100%).

Results for Life-long learner Smoke and Fire Underwater Movie (SFU)

Life-long learners who viewed the Smoke and Fire Underwater movie presentation indicated
that as a result of seeing the presentation, their knowledge of the concept that Life occupies a
wide range of Earth’s environments, including extreme environments at seafloor vents where
hot fluids escape from the oceanic crust life had increased: not at all n=1 (10%), a little n=2
(20%), some n=4 (40%), quite a bit n=3 (30%)

Life-long learners who viewed the Smoke and Fire Underwater movie presentation indicated
that as a result of seeing the presentation, their knowledge of the concept that many active
geologic processes occur at plate boundaries and that Plate interactions affect the locations of
volcanoes and the distribution of resources and living organisms had increased: not at all (0%),
a little n=2 (20%), some n= 3 (30%), quite a bit n=5 (50%)

Life-long learners who viewed the Smoke and Fire Underwater movie presentation indicated
that as a result of seeing the presentation, their knowledge of the concept that the new
technologies, sensors, and tools such as subsea observatories and unmanned submersibles are
expanding our ability to explore the ocean had increased: not at all (10%), a little (20%), some
(40%), quite a bit (30%)

The measure of overall engagement or interest (in) the Smoke and Fire Underwater movie
presentation indicated that after the presentation, The Life-long learner respondents rated
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their level of excitement about the great unexplored deep ocean frontier and the exploration
and research of deep-sea vents as: not at all (0%), a little n=2 (20%), some n= 1(10%), quite a
bit n=7 (70%).
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Life-Long Learners Smoke and Fire Underwater
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The content gains for Life-long learners from viewing the Smoke and Fire Underwater movie
and the docent-led presentation showed some variations in their content learning. In all cases
with Life-long learner survey participants the results show that these Life-long learners are
coming away from either presentation with some new knowledge. The results indicated that
both the movie and the docent-led presentation generated much excitement, with 100%
excitement being reported by those Life-long learners who participated in the Smoke and Fire
Underwater docent-led presentation. And no one in either presentation reported no
excitement at all.

These survey results demonstrate that Life-long learners felt that they had increased
awareness, knowledge and or understanding (of) the learning of Earth Science and Ocean
Literacy Principles presented through this new content developed for Science on a Sphere.
Additionally, this new content generated increased excitement about the great unexplored
deep ocean frontier and the exploration and research of deep sea vents for the Life-long
learners who participated in the survey.
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CONCLUSIONS

A summative evaluation of the Global Viewport project demonstrated that the newly
created content on the SOS was effective in stimulating learning and excitement. Within each
group’s findings showed there were mixed results for self assessed increased content learning,
feeling of excitement, and the effectiveness of docent-led vs. movie presentation.

The demographic survey questions demonstrated that the participants of the four
events met the criteria for under-represented / minority students, teachers, and Life-long
learners from SouthCoast Massachusetts.

The Students who participated in these events fell within the criteria of under-
represented minority students in that the Massachusetts SouthCoast Region includes the cities
of Fall River and New Bedford and twelve surrounding towns. The majority of the Students self
reported increased learning and increased excitement after viewing both the docent-led, and
movie presentations for Life Without Sunlight and Smoke and Fire Underwater.

This introduction of Ocean science exploration to under-represented/minority students
as a goal of this project should be considered successful because most Students felt that they
had increased awareness, knowledge and or understanding (of) the learning of Earth Science
and Ocean Literacy Principles presented through this new content developed for Science on a
Sphere. Additionally, this new content generated increased excitement about the great
unexplored deep ocean. From this self reported new learning by the Students provides
evidence that this program did serve to develop the Future Geosciences’ workforce for the
future.

The Educator participants reported increased learning after both Life Without Sunlight
and the Smoke and Fire Underwater presentations, With regard to presentation type higher
number of Educators reported the most learning from the docent-led presentations.

After viewing the Life Without Sunlight presentation or the Smoke and Fire Underwater
presentation all Educators reported that they had gained new knowledge that they would
incorporate into their classrooms.

The Goal 1.2: “Educators understand and use the big ideas and principles of Earth
System Science literacy in formal and informal learning venues”, was met because the survey
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instrument measured the increased learning of the big ideas and principles of the Earth System
Science and the intended use this learning in formal and informal learning venues.

The survey results demonstrated that Life-long learners felt that they had increased
awareness, knowledge and or understanding (of) the learning of Earth Science and Ocean
Literacy Principles presented through this new content developed for Science on a Sphere.
Additionally, this new content generated increased excitement about the great unexplored
deep ocean frontier and the exploration and research of deep sea vents for the Life-long
learners who participated in the survey.

A major focus of this project was aligned with the GEO Education and Diversity Strategic
Plan (2010-2015): with 1.4: “Life-long learners have access to informal science education
opportunities that utilize and/or leverage GEO research. The new content created for the
spherical display systems addressed key principles of Earth Science Literacy and Ocean Literacy
with the intent of connecting the public to Earth’s history and dynamic processes, linking the
lithosphere, hydrosphere, and biosphere. This goal has been met because the publication of the
full package is available for download at the Woods Hole Open Access Server (Beaulieu et al.,
2014, DOI: 10.1575/1912/6867, http://hdl.handle.net/1912/6867), and educational
compilation movies were rendered for posting on YouTube
(https://www.youtube.com/playlist?list=PL1CGd4Scv4GJlsaaFRzItk-btFI757bH8f). The datasets
and movies formatted specifically for the SOS are available from the NOAA SOS Data Catalog
(http://sos.noaa.gov/Datasets/index.html).

This project was successful for “Improving Public Earth System Science Literacy”. The
overall survey results demonstrated that Students, Life-long learners, and Educators increased
their knowledge of Earth Science and Ocean Literacy. A majority of survey respondents, for
both the Life Without Sunlight and the Smoke and Fire Underwater reported increased learning
of the new content. However, the overall survey data showed few differences between the
movie vs. the docent-led presentation for the respondents grouped as Students, Life-long
learners, or Educators.
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RECOMMENDATIONS

This report of the project data leads to recommendations for additional study in the
following areas:

. An evaluation of narrated movies in an unstructured environment (e.g., when a
visitor chooses a movie from a kiosk).

. An Evaluation of narrated movies as value-added components of docent-led
presentations.

. An Evaluation of learning from a number of docents presenting the same
materials, to test for variability in docent training and style.

. An evaluation of this same content delivered on different digital globes (i.e.,
different sizes of digital globes).

. An evaluation of how learning can be enhanced by coupling the sphere

presentation with a hands-on or other activity.
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APPENDIX |
SURVEY INSTRUMENT

The Global Viewport Visitor Survey is a survey for the "Global Viewport to Deep-Sea Vents" project funded by
the U.S. National Science Foundation. Please check a button below to indicate that you would like to
participate. The survey will take only 3 minutes. All the information we collect will be kept in the strictest

confidence, and used for research purposes only. It will not be possible to identify any particular individual in
the results.

1. I wish to participate in the Global Viewport to Deep-Sea Vents Survey as *

»

A student under 18 yrs old (I have received parental permission to
participate in this survey)

»
»

an Educator

Life-long learner

2. Demographic Information

1. I currently live in *
New Bedford
Fall River

Cape Cod

A region outside of Southeastern Massachusetts

LSRN 1SS S

Another Southeastern MA Town (Please Specify)
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3. Educator Survey

1. Will you use what you learned today in your educational activities?
Definitely won't
Probably won't

Probably will

O0n0n

Definitely will

4. Presentation Type

1. Did you view the movie, or participate in a docent-led presentation? *

Movie

»

Docent-led presentation

2. Which movie/presentation did you see? *
Life Without Sunlight (a dive to the Galapagos Rift)

»

Smoke and Fire Underwater (a dive to Loihi)

5. Life Without Sunlight
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1. There are deep ocean ecosystems that are independent of energy from sunlight and photosynthetic

organisms. Hydrothermal vents rely only on chemical energy and chemosynthetic organisms to support
life.

As a result of seeing today's presentation, my knowledge of the above subject has increased:

Not at all
A little

Some

O 000

Quite a bit

2. Earth is a complex system of interacting rock, water, air, and life. All Earth processes are the result of el
Earth's systems, including Earth's interior.

As a result of seeing today's presentation, my knowledge of the above subject has increased:

» Not at all
L A little
E Some

L Quite a bit

3. The ocean is the last and largest unexplored place on Earth.This is the great frontier for the next
generation’s explorers and researchers.

As a result of seeing today's presentation, my knowledge of the above
subject has increased:

E Not at all
A little

L Some

E Quite a bit

Smoke and Fire Underwater

1. Life occupies a wide range of Earth’s environments, including extreme environments at seafloor vents
where hot fluids escape from the oceanic crust.

As a result of seeing today's presentation, my knowledge of the above subject has increased:

E Not at all
E A little
E Some

-

Quite a bit
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2. Many active geologic processes occur at plate boundaries. Plate interactions affect the locations of volc:
and living organisms.
As a result of seeing today's presentation, my knowledge of the above subject has increased:

L Not at all
L A little
L Some

L Quite a bit

3. New technologies, sensors, and tools such as subsea observatories and unmanned submersibles are
expanding our ability to explore the ocean.
As a result of seeing today's presentation, my knowledge of the above subject has increased:

L Not at all
L A little
L Some

E Quite a bit

7. Rate Presentation

After today's presentation, how excited are you about the great unexplored deep
ocean frontier and the exploration and research of deep-sea vents?

L Not at all
Ej A little
L Some

e

Quite a bit
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APPENDIX 1l
PROJECT EVENTS
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FREE FAMILY SCIENCE NIGHT
Thursday, March 20 5:30-7:30

Dr. Stefan Sievert
Associate Scientist, Biology Department
Weoods Hole Oceanographic Institution

and
Rhonda Moniz
Ocean Explorium Resident Explorer

Hands-on Activities! Science on a Sphere® programs!

Where in the world is the
Research Vessel Atlantis?
Join us as we make a call to the deep to find out!

Mass
The Sdence ona Spher=E is penarvusby provided by @ partrechip with the University of Massachussts Datmouth M Frrnoadh

174 Union Street tel: 508.994.5400
MNew Bedford, MA 02740 www.oceanexplorium.org
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Teacher PD Workshops for
Virtual Exploration of
Deep-sea Vents

Using Spherical Displays to Advance Public Literacy in Earth System Science

New BEdfOrd fall 20'14

cean Ew.rnluruum.f_ 3 evenings
0-7:00 F"lenr a total of 10 PDP hours:

n our Te ar PD mailing list by contacting Ellan
Dion (edio ceanaxplorium.org) to find out about this
offering and morel

".l"u_'oods Hole, _fall 2014:

0 ad for middle school
| I:Zln hnlcl ':1'[ the 'l.-"n.'uur:l-' Hnln

Please contact Kate Madin (kmadin@whoi.edu) if you
*are-an Educator and would like to be added to our
- mailing liat for thiz opportunity.

The Magic Planet at Woods Hole ROW Littie Herculas explores Von Damm vent | Mew content for Science on a Sphera is
Oceanographic Institution’s Ocean at Mid-Cayman Rise, finding an abundance peing evaluated at the Ocean Explorium
Science Exhibit Center of shrimp (Rimicaris sp.) at om depth. in Mew Bedford.

This praject is & collaboration Our project is funded
Betwasn Woods Hok by NEF Geoscience
SRR Jmct Education #1202877

Mew Badford Ooaan Exploniunn
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APPENDIX 111
PROJECT EDUCATIONAL DISPLAYS

ED53G-0684: Partnering and teamwork to create content for spherical display systems a‘ -
to enhance public literacy in earth system and ocean sciences L L

Spharical display systeems, also knawn  digital plobes, 2w tachmologies that, iz peacm o anlize,
cam e e 1o vigaaline wiobal duessty snd Eamh system poocatsss Unlng the Tnnacidgs Vinny
Ditsbass md irmageryfoen dospesen vabich, wo e comtemt e speical displey mystems o
adiucate i it the public sbowt dvnamic g=ophveical s blological provensas md axploration
inthe damp oo The “Glabal Viewpart for Virtual Explaration of Desp-Sea Hyd rofhermal
Vemty" {58 collsboration barwaan the Woods Hals Oceanographic Instintion and the vz
Explorion f N Badfied Sespor, bosting aMasic Plieet ind Sciemce Ona Spbeed (305)

W prodarad two aducational movis, sach matched 103 iriptad, msagactive, docanc-lad prasancation - and sach focuaing om s defferant 5t ofthesa livecy principlan,

“Life without sunlight" “Smoke and fire underwater”

Muhluuldnulli_‘.-.d‘. P by

ELER Y SR LI

o, T e T e g GLP 3. Term e 2we con anmE
WWM .- et e e e e
S D AN S 2 e ke b L e

i weagy e e manpel s b ngped

EEP LRy mmven e e o e preeeen

[ ———

W dvelaped o cosent thoessph  process summls 1o e nofhvce dovelopmmant peoss, 18 Witk

"d wncaw i a collection of posible sequmeces of iwartions betweem t qystem wnder dieussion and iz

L or Artors, relaring fo aparicular goal” (P and MeGubmess J005) PRI Sl

Lutm WL““F“M:MWWHW“HWW“ el i ks B n.m:::::.
igin. e et vrratemr

Small feam, mived skills: Cur cose tem is composed of  lesd scientint, afucaton 2 both institstions, gramhic

it and s proansional eviluatos

Aualryis: To seops the dats md rbaiad rmvcarcen, we annansad mlable HD imagery fom degpasa vilics

e psorefrmced the irmapery 1o hydrofhermal vt el it the wRides Vs Dtsbuse

Develop mod ol ontelogy: T adopied veal Exth

DU P4 e hasingan, Manass, B wah

Linked to public 505 presentation: Linkedd to public 05 present ation:
“Primary Productivty” RV “Dynamic Earth’*
i K-12 i g pregram: R andK-12 ek g program:
“Energy and lvng thngs" “Earth Science”

Sefanc ied Ocasn Litancy Principlan, dsemmined by the Adopt
beoadee pacaciamcen & aducation communition m immpostent

P — T"-:h""ﬂ' THha
Use tool: We waad avanary of software sangimg from nology A
Mlab o 05 to vide it to enline vy software :
Science erpert revien: Tt izvelved scimtif ccleares
torview aich sire-apiciic movia md sript.

Atopt techuology: Wawerkad with the NOAA 505
Tachnieal T 1 develop the contest for Livering and
emotationin 505 Vinien 4

Liverngs infrastructure: Wa intageated our naw comsagt
Vel intln duasey svailable g the 508 Usen Nerwod
Prototvpe Heration: W cemplated 3 evlan Nev. 2012,
Apeil 2013, md Ang. 2013, O fromteand qvabuatios was
complarad at thend of the 1 oyele.

Evalnste: The most impoetan conidantion i o
fomative evlution st b0~ ztem elaior e
iz realevan 1 the.Actors should vor ba tocluded i the
care " Basiall, o content e 0 i o the choven
ey pizcipas nd be presitad @ SEsgieg GulEn

it vy et spbiid diple sl

Our susvy quastionsmrs fhase on (v impact mepu m«'&nm«mmm cmmd '

Seinee Edication Prgjects, “domareness, knowl " md'F intermt

Ourxperimental duipn i "Qeasi-eperimental Study, Pm&mfh]jh:tmnup with quatiteiveday
based on pelfzponing on s Liken icslz

T il o dequing oo Emoatga et ot ey pemciples shove. we sk bouta vsmdaed e,
eyt "o the Pitive At Napmive Affct Schadhln (PANIAS): A tod's provemttion, hove erciied e
o about the gt maplord dasp ocaam fostiar and the avplonion mmd reseech of dasp-aan vy ™

O daga will b waed o st e comtontiom tha sh public e scimor insetrings o sintions outstdeof
sehol” (Falkd Dieking 2010, Tha 95 Pareant Soluston An Sei | W ate spacially iotssited i compirias the
s batwaam Usan who waich @ standalona pharical dinpley movia s, ive docast prasemtations with the 505,
Raspondants, who rrmein mosymous, lso peovids damographic information raluted fo age, homa tovr, md
aducational atalement. For thass raspondants who ars profassiona] afucmon, we unk whether they are 1kely 1o e
what they Jasemed in their edacational activitie.
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Meredith Emery
M& E Professional Teacher Consultants
18 Algelo Ave
Wareham, MA 02571
508-291-2897
Meredith.emery@verizon.net




