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Introduction and Purpose 
Action Research & Associates, Inc., a Woman-Owned Small Business (WOSB) 
based in the Greater Washington, DC/Baltimore, Maryland region with 
significant experience serving as an outside consultant evaluating federally-
funded STEM and other educational programs, is pleased to submit the 
following evaluation report for the Beautiful Earth (BE) Program developed by 
the University of Maryland Baltimore County’s JCET Program in conjunction 
with multi-media artist Kenji Williams, funded by NASA Grant NX11AH30G, 
administered by NASA Science Mission Directorate’s Education and Public 
Outreach Program.   
 
Program Evaluation Design and Methods 
To assess the effectiveness of the Beautiful Earth Program on a number of 
key dimensions, Dr. Kris Juffer, Executive Director of Action Research 
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designed and conducted a mixed-methods evaluation, employing a 
combination of quantitative and qualitative measurements, with data 
gathered and triangulated from multiple sources and independently validated 
by independent researcher observations, (Frechtling & Sharp, August 1997.)   
The evaluation focused on several aspects throughout the BE program in 
order to not only evaluate the program’s success, but also to inform its 
development during the course of the project. The evaluation plan was 
developed to measure the following aspects of the project based on the 
objectives described in the proposal (Table 1).  
 
Table 1:  Beautiful Earth Program Objectives and Evaluation Measurables                                                                                                                                                                                                                                                                                                                    
Objective	
   Measurables	
   Statements	
  of	
  Success	
  
1.	
  Develop	
  and	
  deliver	
  an	
  
effective	
  wrap	
  around	
  
curriculum	
  that	
  enables	
  K-­‐12	
  
students,	
  parents	
  and	
  
teachers	
  to	
  engage	
  in	
  activity-­‐
based	
  learning	
  related	
  to	
  the	
  
Beautiful	
  Earth	
  presentation	
  	
  

During	
  the	
  sampled	
  Beautiful	
  
Earth	
  Presentation	
  virtually	
  all	
  
participants	
  are	
  observed	
  by	
  
the	
  independent	
  researcher	
  
as	
  engaged	
  and	
  participating	
  
in	
  the	
  activities	
  related	
  to	
  
Beautiful	
  Earth.	
  	
  
	
  
As	
  a	
  result	
  of	
  the	
  Beautiful	
  
Earth	
  presentation,	
  students,	
  
parents	
  and	
  teachers	
  are	
  able	
  
to	
  articulate	
  something	
  new	
  
that	
  they	
  learned.	
  

At	
  least	
  50%	
  of	
  the	
  
participants	
  are	
  able	
  to	
  state	
  
something	
  new	
  that	
  they	
  
learned	
  at	
  the	
  conclusion	
  of	
  
the	
  workshop.	
  
	
  
At	
  least	
  50%	
  of	
  Participants	
  
report	
  on	
  Post	
  Surveys	
  at	
  least	
  
one	
  science	
  fact	
  or	
  other	
  thing	
  
they	
  learned	
  that	
  is	
  new	
  to	
  
them.	
  

2.	
  Increase	
  the	
  degree	
  to	
  
which	
  students	
  and	
  the	
  public	
  
are	
  informed	
  and	
  engaged	
  
about	
  the	
  need	
  to	
  act	
  on	
  
global	
  challenges	
  such	
  as	
  
Global	
  Warming.	
  

Via	
  pre-­‐post	
  surveys	
  and	
  
scales,	
  and	
  open	
  ended	
  
responses,	
  students,	
  parents	
  
and	
  teachers	
  will	
  demonstrate	
  
an	
  increased	
  awareness	
  of	
  the	
  
need	
  to	
  act	
  on	
  global	
  
challenges	
  such	
  as	
  Global	
  
Warming.	
  	
  	
  

At	
  least	
  50%	
  of	
  those	
  
participating	
  in	
  Beautiful	
  Earth	
  
presentations	
  will	
  indicate	
  
increased	
  support	
  of	
  the	
  need	
  
to	
  address	
  global	
  challenges.	
  	
  	
  	
  

3.	
  Increase	
  students’,	
  
teachers’	
  and	
  parents’	
  
interest	
  in	
  the	
  STEM	
  fields	
  
(science,	
  technology,	
  
engineering,	
  and	
  
mathematics).	
  

Via	
  pre-­‐post	
  surveys	
  and	
  
scales,	
  and	
  open	
  ended	
  
responses,	
  students,	
  parents	
  
and	
  teachers	
  will	
  demonstrate	
  
an	
  increased	
  interest	
  in	
  
learning	
  more	
  about	
  science	
  
and	
  STEM	
  fields	
  relative	
  to	
  
aspects	
  of	
  their	
  lives.	
  

At	
  least	
  50%	
  of	
  those	
  
participating	
  in	
  Beautiful	
  Earth	
  
presentation	
  will	
  increase	
  
their	
  knowledge	
  about	
  
science	
  and	
  40%	
  will	
  be	
  
interested	
  in	
  learning	
  more.	
  	
  	
  

4.	
  Increase	
  awareness	
  of	
  
NASA	
  Earth	
  Science	
  missions	
  
and	
  continuing	
  NASA	
  
education	
  opportunities.	
  	
  

As	
  a	
  result	
  of	
  the	
  Beautiful	
  
Earth	
  presentation	
  and	
  
Workshop,	
  students,	
  parents	
  
and	
  teachers	
  are	
  able	
  to	
  
identify	
  new	
  knowledge	
  about	
  
NASA	
  Earth	
  Science	
  missions	
  
and	
  education	
  opportunities.	
  

At	
  least	
  50%	
  of	
  the	
  
participants	
  are	
  able	
  to	
  state	
  
something	
  new	
  that	
  they	
  
learned	
  at	
  the	
  conclusion	
  of	
  
the	
  workshop.	
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The evaluation was conducted using a triangulated mixed-methods approach 
consisting of: 

• More than 1000 pen-and-paper surveys conducted with K-12 
students, teachers and parents at the beginning and end of Beautiful 
Earth presentations and curriculum exposures. Survey data was 
input into an electronic database for statistical analysis. 

• Independent evaluator observations of presentations. 
• The quantitative and qualitative data was gathered from students, 

teachers, and parents and then triangulated, analyzed and reported 
on by the independent researcher. 

 

 
 
This approach allowed the Beautiful Earth team to effectively understand the 
feedback from presentations and then use the findings to guide further 
development of the wrap-around curriculum to “re-engineer” the next year’s 
presentations during the grant period.  
 
The survey instruments were developed by Action Research & Associates, 
Inc. incorporating items and methods that have been field-tested by the 
Research Triangle Institute and provided to Action Research by the NASA and 
Beautiful Earth team members, as well as other items and scales that have 
been previously field-tested by Action Research in other STEM education 
contexts.  Effort was made during the first year of the project to ensure the 
validity of the survey tools in the specific context of this project and to 
modify the design as necessary to efficiently collect the most important data 
as the project progressed.   
 
The purpose of this report is to present and summarize Action Research’s 
analysis of the results evaluating the impact of the Beautiful Earth 
presentations conducted from April 2011-July 2015 in 8 multi-media and 
educational presentations to K-12 students, teachers and parents as 
reflected in the schedule found in Table 2.    
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Table 2:  Summary List of Evaluated Beautiful Earth Presentation Sites by Funding 
Year/Date With Number of Attendees & Participants Sampled for Each Evaluated Site 
	
  
Funding	
  
Year	
  

	
  
Date	
  

	
  
Site	
  

	
  
Location	
  

	
  
Total	
  N	
  of	
  
Attendees	
  

N	
  of	
  Participants	
  
with	
  Matched	
  
Pre-­‐	
  &	
  Post-­‐
Surveys	
  	
  

Year	
  1	
  
2011-­‐
2012	
  

October	
  
4,	
  2011	
  
Earth	
  Day	
  

1.	
  Milton	
  J.	
  
Rubinstein	
  
Museum	
  of	
  Science	
  
&	
  Technology	
  
(MOST)	
  	
  

Syracuse,	
  NY	
   150	
   44	
  

	
   April	
  19,	
  
2012	
  

2.NASA	
  Goddard	
  
Visitors	
  Center-­‐	
  

Greenbelt,	
  
Maryland	
  

120	
   44	
  

Year	
  2	
  
2012-­‐
2013	
  

July	
  17,	
  
2012	
  

3.Museum	
  of	
  
Nature	
  &	
  Science	
  

Denver,	
  
Colorado	
  

47	
   17	
  

Year	
  3	
  &	
  
Extn	
  
2013-­‐
2015	
  

February	
  
5,	
  2013	
  

4.Milton	
  J.	
  
Rubenstein	
  
Museum	
  of	
  Science	
  
&	
  Technology	
  
(MOST)	
  	
  

Syracuse,	
  
New	
  York	
  

150	
   76	
  

	
   March	
  
29,	
  2014	
  

5.Texas	
  A&M	
  
International	
  
University	
  	
  

Laredo,	
  
Texas	
  

230	
   71	
  

	
   April	
  4,	
  
2014	
  

6.Museum	
  of	
  
Natural	
  History-­‐	
  

Providence,	
  
Rhode	
  Island	
  

105	
   83	
  

	
   June	
  5,	
  
2014	
  

7.Goddard	
  Visitor	
  
Center	
  

Greenbelt,	
  
Maryland	
  

156	
   99	
  

	
   October	
  
16,	
  2014	
  

8.Archbold	
  
Biological	
  Station	
  

Venus,	
  
Florida	
  

107	
   79	
  

	
  
TOTAL	
  
	
  

	
   	
   	
   	
  
1065	
  

	
  
513	
  

	
  
 
It is important to note that in addition to the evaluated multi-media and 
hands-on presentations listed above, the Beautiful Earth team also conducted 
three DLN video broadcasts of the Beautiful Earth multi-media program from 
NASA Goddard on April 18, 2012, April 22, 2013, and on December 1, 2014 
to classrooms in remote locations (California, Florida, Maryland, North 
Carolina, Pennsylvania, South Carolina, Texas, Kentucky, New York, Virginia, 
Cork, Ireland, Mexico City, Mexico, and Uzwil, Switzerland. An additional 
Beautiful Earth program was conducted at the Florida State College for 100 
participants in collaboration with the Archbold Biological Station and the 
College’s art department (discussed in Valerie Casasanto’s report). In 
addition, the Beautiful Earth team conducted Teacher Training Workshops on 
March 27, 2012 at NASA Goddard in Greenbelt, Maryland and in August 2013 
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in collaboration with the Milton J. Rubenstein Museum of Science & 
Technology and at the State University of New York at Syracuse, NY, and on 
March 29, 2014 at the Texas A&M International University.  Neither the 
remote broadcasts nor the teacher training workshops or additional Florida 
program were included in the formal external evaluation process.     
 
 
 

 
 
 
 
Total Audience Impacted by Beautiful Earth April 2011 – June 2015 
To summarize, from April 2011 through June 2015 the Beautiful Earth 
Program reached approximately 1165 participants in multiple live events at 
museum and Goddard, VC and DLN events, as well as Teacher workshop and 
NEW Work for Indian high school students in Oregon.  These events occurred 
in multiple locations throughout the US and internationally, including 
students, parents and teachers from schools in California, Colorado, the 
District of Columbia, Florida, Kentucky, Maryland, New York, North Carolina, 
Oregon, Pennsylvania, Rhode Island, South Carolina, Texas, and Virginia 
directly at museums or the NASA Visitor Center.   In addition, Beautiful Earth 
was viewed by students, parents and guardians, STEM professionals from the 
museums and other institutions from the regions of the above states, NASA 
Goddard and other facilities, and other Members of the Public.  
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Description of the Evaluation Survey Sample 
Of the 1165 people exposed to the Beautiful Earth Program during its 
presentations, the external evaluation results focused on a sample of eight 
(8) presentations conducted with 513 participants (students, parents, 
teachers) who completed both pre- and post-program evaluations from April 
2011-through July 2015.  The following report summarizes the results and 
provides Findings based on those results.  
 
All participants viewed and participated in multiple components of the 
Beautiful Earth program that included three basic components:   
 
 1) Participation in the Beautiful Earth program Bella Gaia Live multi-
media experience which projected vivid and dynamic animated 
visualizations of NASA Earth Science and climate data accompanied by an 
original musical composition developed and performed by Kenji Williams of 
Remedy Arts, or a member of his musical ensemble.  The Bella Gaia live 
performance and video were revised and customized for each presentation.    
 
2)  Participation in Custom-Designed Earth Science and/or Cultural 
Presentations on the Earth and climate such as the BE Spaceship Earth 
Scientist (“SES”) Module together with discussions led by NASA Scientists 
such as Thorsten Markus; and the Native Earth Ways (“NEW”) Module 
presentations, as well as cultural presentations in a story-telling format in 
the planetarium dome with discussions provided by Native American 
educator, Jim Rock.   Rock’s talk presented the Native American Coyote story 
which explains the virtues of not being greedy.  Other presentations were 
also developed (see PI Casasanto’s Final Report) 
  
3)  Participation in Hands-On Workshops and experiences such as NASA’s 
Ocean and Water Module and the Hands-On Workshops about the 
physics of water using the “Motion in the Oceans” fluid density experiments 
conducted in classroom lab facilities. Evaluation results were implemented to 
have more hands-on and exciting demos in the workshop such as dry ice 
demos and ice melting demos (led by Dr. Thorsten Markus and Mr. Dustin 
Angell). Overall, hands-on workshops were tailored to the program theme 
(e.g., build a satellite out of Legos for the AURA mission atmospheric 
sciences program at the Goddard Visitor Center). In addition, students were 
asked questions and if correct, they received NASA gifts of appreciation.  
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A sampling of schedules and agendas appear in the Appendix of the Beautiful 
Earth Final Report prepared by PI Valerie Casasanto.  
 
Therefore, the following report 1) summarizes the sample demographics and 
2) analyzes the impact of BE on participants who successfully completed both 
pre- and post-BE Program surveys from eight of the presentations, 
presenting tables, discussion and findings based on the data generated.    
 
Demographic Description of Survey Sample 
Total Survey Respondents in Beautiful Earth: 2011-2015 
Of the 1050 participants, 513 respondents participated in the Beautiful Earth 
Presentation.  Eighty-eight percent were K-12th grade students, 10% were 
parents, and 2% were teachers.   (Table 3) 

Table 3:  Type of Respondents Who Participated in Beautiful Earth’s Presentations 
2011-2015 and Completed Both Pre- and Post-Surveys   

 

 
*More 

participants 
attended, 

but did not 
complete 

both a Pre- 
and Post-Survey, and thus are omitted from the program evaluation study. 

Answer Options 
Response 

Percent 
Response 

Count 

Student 87.9% 451 
Teacher 2.3% 12 
Parent 9.7% 50 

answered question 513 



 
Final Evaluation Report: Beautiful Earth  

Action Research & Associates, Inc. 
drkjuffer@actionresearchinc.com    http://actionresearchinc.com 
410-465-1299       PO Box 494        Ellicott City, MD  21041-0494 

9 

 
 

Gender and Age of the Sample 
A majority of the respondents (60%) were female. (Table 4)  The largest age 
groups (75% total) represented in the sample were elementary school 
students, 6-9 year olds. (Table 5)   About 18% of those who participated in 
the surveys were secondary school students (10-18 years olds), and 8% 
were adults 19 and older.   
Table 4:  Gender of the Pre- and Post-Survey Sample 

 
 
 

 

 

 

 

 

 Table 5:  Ages of the Pre- and Post-Survey Sample 

Your age: 

Answer Options 
Response 

Percent 
Response 

Count 

6-7  32.5% 160 
8-9 42.0% 207 
10-13 12.8% 63 
14-18 5.0% 25 
19-50+ 7.7% 38 

answered question 493 
skipped question 20 

Your Gender 

Answer Options 
Response 

Percent 
Response 

Count 

Male 40.0% 204 
Female 60.0% 305 

answered question  509 
skipped question 4 
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Race/Ethnicity of the Sample 
Of those that responded, the two largest groups, a little over a third (37%), 
were Caucasian/White and another third (34%) were Hispanic (Table 6).  The 
next largest groups sampled were African American (20%), and Other 
including Asians and Mixed (7.5%).  Five percent were Native Americans.   

Table 6:  Race/Ethnicity of the Pre- and Post-Survey Sample 

Your race/ethnicity 

Answer Options 
Response 

Percent 
Response 

Count 

African-American 19.6% 92 
Caucasian/White 37.3% 175 
Hispanic 34.1% 160 
Native American 4.7% 22 
Other (please specify) 7.5% 35 

answered question 469* 

* Multiple responses possible.  Participants in only years 2 & 3 provided their Race & Ethnicity totaling 469. 

 

Participants’ Rating of Beautiful Earth’s Overall Effectiveness: 
To measure the effectiveness of the Beautiful Earth Program overall, 
including all components, participants were asked to rate BE on a 10-point 
scale, with “1” indicating the lowest score, and “10” indicating the highest. 

 

Ø FINDING:  Clearly, Beautiful Earth made a very strongly positive 
impression on the vast majority (93%) of its audience. 

Ø FINDING:  The participants rated Beautiful Earth as a “Big Hit” with 
more than 9 out of 10 (93%) rated Beautiful Earth “Highly,” 
scoring it very favorably at a 7, 8, 9 or 10 overall.   A full 70% rated 
it as either a “9” or “10.”   The single largest group (48%) 
rated their BE experience at the very top of the scale as a “10.”   

Ø FINDING:  Of the three BE components, the Bella Gaia/Beautiful 
Earth Video and Music (Kenji Williams) (88%) and the interactive 
Hands-On Workshops (86%) made the most positive 
impression on participants who rated these components as a 7, 8, 
9, or 10>  Most (48% and 51%, respectively) rated these 
components a “10.” The Science Components were also rated 
relatively highly with about 80% of the audience rating them 7-10.  
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Table 7:  On a scale of 1-10, 1=lowest, 10=highest, how would you rate the 
Beautiful Earth program overall? 	
  

 
 

Overal l   
BE Program 

 
BE Video &Music 

 
Science 

Elements 

 
Hands-On 

Workshops 

Answer 
Options 

N 
Respo

n-
dents 

% 
Respo
nd-ing 

N 
Respon

- 
dents 

% 
Respond

-ing 

N 
Respo

n-
dents 

% 
Respon

d-ing 

N 
Respond

-ents 

% 
Respon

d-ing 

1=Lowest  5	
   1%	
   8	
   1.5%	
   9	
   1.8%	
   6	
   1.4%	
  
2 1	
   0.6%	
   4	
   0.7%	
   7	
   1.4%	
   5	
   1.4%	
  
3 0	
   0%	
   9	
   1.7%	
   10	
   2%	
   5	
   1.4%	
  
4 2	
   0.4%	
   4	
   0.7%	
   17	
   3.5%	
   6	
   1.4%	
  
5 10	
   2.1%	
   17	
   3.5%	
   35	
   7.2%	
   20	
   4.7%	
  
6 16	
   3.3%	
   20	
   4%	
   26	
   5.3%	
   16	
   3.6%	
  
7 32	
   6.6%	
   46	
   9.4%	
   65	
   13.3%	
   31	
   7.2%	
  
8 83	
   17.2%	
   75	
   15.3%	
   98	
   20%	
   53	
   12.5%	
  
9 104	
   21.6%	
   73	
   15.3%	
   82	
   16.8%	
   66	
   15.6%	
  
10=Highest 229	
   47.5%	
   235	
   47.9%	
   140	
   28.7%	
   215	
   50.8%	
  

Total 
answered 482	
   100.0%	
   491	
   100.0%	
   489	
  

100.0%	
  
423	
  

100.0%	
  
Skipped 31	
   	
   32	
   	
   24	
   	
   46	
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Impact of Beautiful Earth on Achieving its Four Objectives/Goals 

Objective 1: To what degree did Beautiful Earth develop and deliver an 
effective wrap-around curriculum that enables K-12 students, parents and 
teachers to engage in activity-based learning related to the Beautiful Earth 
presentation?   

Measurables/Statement of Success:  As a result of the Beautiful Earth 
presentation, at least 50% of the participants are able to articulate 
something new they learned. 

 
Table 8:  After seeing and experiencing the Beautiful Earth Program, did your 
understanding of Planet Earth change?   

Did your understanding of planet Earth change? 

Answer Options Response 
Count 

Response 
Percent 

1= Not at all 21	
   4.3%	
  
2= Some 289	
   58.6%	
  
3= A lot 183	
   37.1%	
  

answered question 493 100.0% 
skipped question 20  

 

The audiences were dominantly K-12 students with some teachers, parents, 
and members of the public.  Therefore, considering the different levels of 
knowledge and sophistication about space, satellites, earth, climate change, 
etc. to begin with, it is difficult to interpret these results.   

 

Ø FINDING:  Almost all (95%) the BE participants surveyed 
reported at least some change in their understanding of Planet 
Earth as a result of participating in the Beautiful Earth 
Program.  (Table 8)  Thirty-seven percent (37%) said their 
understanding had changed “A lot.”    

Ø FINDING:  However, it would appear from the data that Beautiful 
Earth increased almost all of the audiences’ understanding of 
the Planet Earth, no matter what their entry level of 
understanding of Planet Earth was.  

Ø Based on analysis of participants’ quantitative and qualitative results 
(Table 8), it appears that the Beautiful Earth Program was highly 
successful in developing and delivering an effective wrap-
around curriculum engaging in activity-based learning 
programs that both informed and engaged students and the 
public about the need to act on global challenges such as global 
warming.   
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Ø FINDING:  More than 95% of the participants reported that 
their understanding of Planet Earth changed, increased and 
improved, as a result of participating in Beautiful Earth.  (Table 8) 

Ø FINDING:  More than one out of every three (37%) participants 
enthusiastically reported they learned “A lot” about Planet 
Earth from the BE Presentation and wrap-around curriculum. (Table 8) 

Ø FINDING: As a result of participating in the Beautiful Earth 
presentation, virtually all (98%) the participants’ demonstrated their 
understanding of the planet Earth had changed and were able 
to articulate one or more things new they had learned. (Table 8 
and Summary Table 1) 

 

The following Summary Table 1 provides a sample of the new knowledge 
participants reported they had gained from the BE presentations by 
categories.    

 

Summary Table 1:  What did you learn new today from the Beautiful Earth 
Program?  (Examples follow below, many statements represent multiple responders) 

Earth	
  Science	
  Knowledge	
  Largely	
  Gained	
  From	
  Kenji	
  William’s	
  NASA	
  Multi-­‐Media	
  Data	
  Visualization	
  Event	
  
• That	
  the	
  Earth	
  belongs	
  to	
  every	
  one	
  of	
  us.	
  
• A	
  lot	
  today	
  because	
  I	
  didn't	
  know	
  anything	
  about	
  it.	
  
• How	
  beautiful	
  it	
  is...	
  and	
  how	
  widespread	
  the	
  fires	
  are	
  in	
  the	
  rainforest.	
  
• The	
  scale	
  of	
  human	
  activities	
  took	
  me	
  by	
  surprise	
  (e.g.,	
  active	
  fires,	
  plane	
  flights,	
  plastic	
  buildups).	
  	
  
• You	
  know	
  it	
  intellectually,	
  but	
  seeing	
  it	
  viscerally	
  connects	
  you	
  in	
  a	
  more	
  powerful	
  way.	
  
• How	
  much	
  it	
  will	
  cost	
  us	
  if	
  we	
  don't	
  treat	
  our	
  Earth	
  with	
  respect.	
  
• That	
  we	
  can	
  change	
  the	
  earth	
  along	
  the	
  way	
  of	
  our	
  life.	
  
• I	
  learned	
  that	
  you	
  should	
  be	
  thankful	
  for	
  everything.	
  
• Earth	
  is	
  in	
  danger	
  of	
  being	
  hurt	
  and	
  we	
  can	
  fix	
  it.	
  
• Everything	
  on	
  Earth	
  is	
  to	
  be	
  appreciated.	
  
• About	
  ice	
  and	
  penguins.	
  
• Mother	
  Earth	
  seriously	
  needs	
  our	
  help.	
  
• I	
  learned	
  the	
  difference	
  between	
  climate	
  and	
  weather.	
  
• That	
  Earth's	
  precious.	
  
• There	
  is	
  a	
  lot	
  more	
  going	
  on	
  than	
  I	
  thought.	
  
• I	
  learned	
  new	
  interesting	
  facts	
  about	
  our	
  Earth.	
  
• Global	
  warming.	
  
• That	
  there	
  are	
  Kepler	
  planets.	
  
• How	
  the	
  currents	
  move	
  in	
  the	
  sea	
  and	
  change	
  over	
  time.	
  
• How	
  the	
  earth	
  works	
  and	
  how	
  to	
  take	
  care	
  of	
  it.	
  
• The	
  fact	
  that	
  there	
  are	
  many	
  active	
  fires.	
  
• That	
  the	
  earth	
  is	
  in	
  dire	
  need.	
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• We	
  need	
  to	
  slow	
  down	
  global	
  warming	
  and	
  overpopulation.	
  
• I	
  learned	
  about	
  all	
  the	
  waste	
  being	
  dumped	
  into	
  the	
  Ocean.	
  
• There	
  are	
  large	
  amounts	
  of	
  carbon.	
  
• I	
  learned	
  about	
  CO2	
  release	
  in	
  different	
  areas.	
  
• About	
  lake	
  water.	
  
• I	
  learned	
  that	
  earth	
  is	
  a	
  delicate	
  thing.	
  
• Air	
  traffic.	
  
• I	
  learned	
  that	
  the	
  Earth	
  has	
  many	
  points	
  of	
  view!	
  Clouds,	
  heat,	
  currents,	
  etc.	
  
• I	
  learned	
  about	
  the	
  aurora.	
  
• I	
  learned	
  about	
  other	
  planets.	
  
• That	
  Earth	
  is	
  more	
  fragile	
  than	
  it	
  looks.	
  
• That	
  the	
  polar	
  caps	
  are	
  melting.	
  

	
  
New	
  Information	
  Gained	
  from	
  the	
  Hands-­‐On	
  Workshops	
  

• How	
  fragile	
  the	
  water	
  cycle	
  really	
  is.	
  
• How	
  much	
  the	
  glaciers	
  contribute	
  to	
  the	
  amount	
  of	
  water	
  on	
  Earth.	
  
• The	
  water	
  is	
  a	
  constant	
  flow.	
  
• I	
  didn't	
  realize	
  the	
  variations	
  of	
  the	
  water	
  currents.	
  
• A	
  lot	
  about	
  the	
  melting	
  of	
  the	
  poles.	
  
• I	
  learned	
  that	
  the	
  cold	
  water	
  goes	
  on	
  the	
  bottom	
  and	
  the	
  warm	
  water	
  goes	
  on	
  the	
  top.	
  
• That	
  salt	
  water	
  is	
  heavier	
  than	
  regular	
  water	
  
• That	
  dry	
  ice	
  evaporates	
  and	
  doesn’t	
  leave	
  a	
  puddle.	
  
• Types	
  of	
  ice/impacts	
  we	
  make	
  in	
  the	
  environment.	
  
• That	
  liquid	
  nitrogen	
  is	
  illegal.	
  
• I	
  learned	
  how	
  dry	
  ice	
  is	
  made.	
  
• I	
  learned	
  that	
  Earth	
  is	
  a	
  water	
  planet.	
  
• I	
  learned	
  that	
  water	
  separates	
  according	
  to	
  its	
  saltiness,	
  and	
  temperature.	
  
• I	
  learned	
  how	
  cold	
  and	
  hot	
  water	
  mix	
  during	
  the	
  winter	
  but	
  not	
  summer.	
  
• All	
  currents	
  are	
  connected.	
  
• I	
  learned	
  about	
  pixels.	
  
• I	
  learned	
  what	
  it's	
  like	
  to	
  build	
  a	
  satellite.	
  

	
  
NASA-­‐specific	
  

• Learned	
  new	
  things	
  that	
  can	
  be	
  done	
  by	
  NASA.	
  
• All	
  of	
  the	
  different	
  kinds	
  of	
  research	
  NASA	
  does!	
  
• That	
  people	
  put	
  satellites	
  in	
  space	
  and	
  it	
  helps	
  us	
  with	
  the	
  internet	
  and	
  studies.	
  
• The	
  ISS	
  orbits	
  the	
  Earth	
  in	
  90	
  minutes.	
  
• The	
  depth	
  of	
  what	
  is	
  available	
  from	
  NASA.	
  
• About	
  NASA	
  and	
  more.	
  
• NASA	
  is	
  monitoring	
  individual	
  pollutants.	
  
• All	
  the	
  things	
  NASA	
  does.	
  
• That	
  satellites	
  do	
  a	
  lot	
  for	
  us.	
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• On	
  the	
  satellites	
  they	
  can	
  take	
  pictures.	
  
• I	
  learned	
  more	
  about	
  NASA.	
  
• The	
  use	
  and	
  application	
  of	
  satellite	
  imagery.	
  
• That	
  people	
  working	
  at	
  NASA	
  have	
  to	
  go	
  to	
  the	
  North	
  Pole.	
  

	
  
General	
  Earth	
  Knowledge	
  

• The	
  Earth	
  keeps	
  us	
  safe.	
  	
  
• I	
  learned	
  we	
  should	
  let	
  the	
  world	
  know	
  what’s	
  happening	
  to	
  the	
  poor	
  Earth–pollution	
  &	
  other	
  things.	
  
• That	
  we	
  are	
  destroying	
  our	
  Earth	
  more	
  than	
  ever.	
  
• Human	
  population	
  is	
  really	
  harmful	
  to	
  the	
  Earth.	
  I'm	
  curious	
  about	
  what	
  it	
  would	
  be	
  like	
  without	
  us.	
  
• Helped	
  me	
  understand	
  the	
  Earth	
  better.	
  
• To	
  take	
  care	
  of	
  the	
  Earth.	
  
• I	
  learned	
  how	
  horrible	
  humans	
  are	
  being	
  to	
  our	
  planet.	
  
• There	
  are	
  a	
  lot	
  of	
  fires	
  in	
  the	
  world	
  than	
  I	
  expected.	
  
• What	
  we	
  could	
  do	
  to	
  keep	
  all	
  parts	
  of	
  the	
  Earth	
  green.	
  
• I	
  learned	
  that	
  the	
  Earth	
  was	
  really	
  fragile.	
  
• That	
  we	
  are	
  using	
  too	
  many	
  materials	
  that	
  hurt	
  the	
  Earth.	
  
• Fires	
  across	
  Africa,	
  plastic	
  spots,	
  other	
  patterns.	
  
• I	
  learned	
  to	
  be	
  respectful	
  to	
  the	
  earth	
  
• That	
  you	
  should	
  share.	
  
• I	
  learn	
  how	
  we	
  affect	
  the	
  Earth	
  
• How	
  stuff	
  happens	
  with	
  the	
  Earth	
  and	
  how	
  stuff	
  in	
  space	
  happens.	
  
• I	
  learned	
  a	
  lot	
  about	
  space.	
  
• I	
  learned	
  how	
  different	
  things	
  affect	
  the	
  Earth.	
  
• I	
  learned	
  that	
  we	
  need	
  to	
  treat	
  our	
  Earth	
  better.	
  
• I	
  learned	
  more	
  about	
  the	
  Earth	
  than	
  I	
  thought	
  I	
  knew	
  
• I	
  learned	
  that	
  there	
  were	
  plumes	
  [from	
  the	
  Sun]	
  that	
  harm	
  the	
  earth.	
  
• That	
  only	
  Earth	
  is	
  habitable.	
  
• I	
  learned	
  about	
  the	
  core	
  of	
  the	
  earth	
  and	
  satellites.	
  
• I	
  learned	
  about	
  how	
  Japan	
  was	
  made.	
  
• That	
  there	
  are	
  millions	
  of	
  other	
  galaxies.	
  
• How	
  far	
  radiation	
  spreads.	
  
• We	
  need	
  to	
  help	
  and	
  let	
  everyone	
  know	
  about	
  the	
  problems	
  with	
  the	
  Earth.	
  
• I	
  learned	
  that	
  the	
  ozone	
  layer	
  is	
  disappearing.	
  
• That	
  the	
  galaxy	
  is	
  enormous	
  and	
  planets	
  that	
  are	
  uninhabitable	
  due	
  to	
  their	
  climate.	
  
• That	
  the	
  ice	
  is	
  melting	
  because	
  of	
  global	
  warming.	
  
• About	
  how	
  beautiful	
  the	
  earth	
  is	
  and	
  how	
  mankind	
  destroys	
  it.	
  
• Como	
  podiamos	
  evitar	
  el	
  desastre	
  de	
  la	
  tierra.	
  	
  [How	
  we	
  could	
  avoid	
  the	
  destruction	
  of	
  Earth.}	
  
• Global	
  warming	
  is	
  a	
  huge	
  problem.	
  
• I	
  learned	
  that	
  global	
  warming	
  has	
  both	
  negative	
  and	
  positive	
  effects.	
  
• That	
  you	
  can	
  see	
  everything	
  that's	
  happening	
  from	
  space.	
  
• I	
  learned	
  that	
  the	
  portion	
  of	
  the	
  Earth	
  that	
  was	
  once	
  [covered	
  by]	
  ice	
  is	
  now	
  reduced	
  by	
  at	
  least	
  half.	
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Oil/Gas	
  	
  

• How	
  much	
  oil	
  we	
  (USA)	
  consume	
  
• How	
  far	
  the	
  oil	
  spill	
  really	
  spread,	
  how	
  active	
  the	
  oceans	
  are,	
  etc.	
  
• The	
  oil	
  spill	
  is	
  very	
  big	
  and	
  effects	
  birds.	
  
• The	
  oil	
  spill	
  is	
  deadly.	
  
• How	
  gasoline	
  can	
  hurt	
  many	
  things	
  and	
  polluting	
  
• The	
  oil	
  spill	
  

	
  

Native	
  Americans	
  
• Learned	
  about	
  Native	
  American	
  counting	
  of	
  the	
  days	
  in	
  a	
  year.	
  
• Lake	
  Superior	
  is	
  10%	
  of	
  Fresh	
  H2O	
  on	
  Earth.	
  
• About	
  the	
  USA	
  Turtle.	
  
• I	
  learned	
  about	
  songs	
  that	
  native	
  tribes	
  used	
  to	
  sing.	
  
• I	
  learned	
  that	
  you	
  should	
  be	
  thankful	
  for	
  everything	
  
• Earth	
  is	
  in	
  danger	
  of	
  being	
  hurt	
  and	
  we	
  can	
  fix	
  it	
  
• Everything	
  on	
  Earth	
  is	
  to	
  be	
  appreciated	
  
• To	
  care	
  about	
  others.	
  
• I	
  liked	
  this:	
  "One	
  ball	
  holds	
  us	
  all."	
  	
  I	
  really	
  like	
  the	
  Native	
  American	
  presentations	
  as	
  part	
  of	
  Bella	
  Gaia.	
  
• I	
  learned	
  about	
  many	
  different	
  cultures.	
  
• About	
  different	
  cultures.	
  
• That	
  we	
  need	
  to	
  take	
  care	
  of	
  our	
  world.	
  
• Wonderful	
  -­‐	
  Love	
  the	
  Native	
  American	
  aspect.	
  	
  	
  	
  	
  	
  Thank	
  you!	
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Objective 2: To what degree did Beautiful Earth inform and engage 
students about the need to act on global challenges such as global 
warming? 

Measurables/Success: At least 50% of participants in BE 
presentations will indicate increased support of the need to address 
global challenges via surveys and open-ended responses. 
 

Table 9:  Pre- vs. Post-Surveys:  Based on what you heard today from the 
Beautiful Earth Program, how important is it for us to do something to address 
global warming challenges? (N=469) 

On a scale of 1-5, 1=not important, 5=Very important, how 
important is i t  to address global warming? 

  

 
 

Pre-BE Survey Post-BE Survey 
 

Difference-  
Pre to Post 

Answer Options 

N 
Respon
-dents 	
  

Percen
t 

N 
Respo

n-
dents 

Percen
t 

N 
Respon-

dents 
Percent 

1=Not important 9	
   2%	
   4 0.9% 5 -1.1% 

2 5	
   1.0%	
   5 0.96% 0 0 

3=Important 72	
   15.4%	
   44 9.4% -28 -6% 

4 82	
   17.5%	
   76 17.5% -6 0 

5= Very important 215	
   45.8%	
   288 61.4% +73 +15.6% 

Don’t Know 81	
   17.3%	
   37 7.9% -44  

Total answered 464	
   	
   454    
Skipped 5  15    

*Since this item was included in only the Years 2&3 surveys, the total n of respondents on this item is 469 
and accordingly, the response rate was calculated on the total number of third year respondents. 

 

Ø FINDING:  Based on analysis of the participants’ responses, it 
appears that the Beautiful Earth Program was highly successful in 
informing and engaging students and the public about the need 
to act on global challenges such as global warming.   

Ø FINDING: Almost ALL participants (90%) indicated they 
thought addressing global warming challenges was 
“Important” to “Very Important.”  (Table 9) 

Ø FINDING: After viewing and experiencing the Beautiful Earth 
Program, a full 60% of the participants marked they felt that 
addressing Global Warming was ”Very Important,” the highest 
rating.    

Ø FINDING:  Therefore, Beautiful Earth achieved and exceeded its 
target success indicator of influencing more than 50% of the 
participants of the need to act to address global warming – and 
Beautiful Earth virtually doubled the expected rate of positive 
audience impact to 90%!   (Table 9) 
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Ø FINDING:  The number who said they “Didn’t Know if Global 
Warming was important” dropped 55% from 81 uninformed or 
unconvinced people to 37.  (Table 9) 

Ø FINDING:  The number who said they felt it was “Not Important” 
(Answer Option 1) dropped from 9 (Pre-Survey) to 4 on the Post- 
Survey, cutting the doubters by more than 60%.  (Table 9)   

Ø FINDING:  When asked why they felt that addressing Global Warming 
is important, 98% were able to provide a good answer.  (See 
Summary Table 2 below)  

Ø FINDING:  In addition, virtually all the participants were able 
to provide hundreds of reasons why addressing global climate 
challenges is important to them after participating in Beautiful 
Earth. (Summary Table 2) 

Ø FINDING:  Therefore, the data demonstrate that Beautiful Earth met 
and exceeded its Objective 2 to inform and engage a minimum 
of 50% of the students and participants about the need to act 
on global challenges such as global warming. 

 

Summary Table 2:  After seeing Beautiful Earth, why do you think that 
addressing Global Warming is important?  (examples follow) 

• Because	
  now	
  I	
  see	
  what	
  a	
  big	
  problem	
  it	
  is.	
  
• Because	
  if	
  we	
  don't	
  take	
  care	
  of	
  our	
  earth	
  we	
  might	
  not	
  have	
  one	
  
• It	
  showed	
  how	
  beautiful	
  the	
  earth	
  is	
  and	
  how	
  we're	
  destroying	
  it	
  
• Because	
  we	
  should	
  preserve	
  the	
  earth's	
  beauty	
  
• Because	
  we	
  want	
  to	
  preserve	
  the	
  earth	
  we	
  live	
  on	
  
• All	
  aspects	
  of	
  the	
  earth's	
  environment	
  is	
  interconnected.	
  
• Polar	
  ice	
  caps	
  are	
  melting	
  
• If	
  we	
  help	
  we	
  could	
  make	
  the	
  world	
  better	
  
• It's	
  a	
  serious	
  problem.	
  
• Global	
  warming	
  is	
  hurting	
  the	
  ecosystem	
  and	
  the	
  entire	
  world.	
  
• I	
  think	
  this	
  because	
  people	
  need	
  to	
  know	
  about	
  where	
  they	
  are	
  living	
  on.	
  
• I	
  learned	
  you	
  have	
  to	
  care	
  about	
  the	
  world	
  you	
  live	
  in.	
  
• Because	
  our	
  earth	
  is	
  beautiful	
  and	
  global	
  warming	
  will	
  destroy	
  it.	
  
• Because	
  it	
  will	
  cause	
  floods,	
  causing	
  both	
  people	
  and	
  animals	
  to	
  lose	
  homes.	
  
• Because	
  it	
  can	
  change	
  the	
  world.	
  
• Because	
  the	
  world	
  is	
  getting	
  hotter.	
  
• Because	
  it	
  could	
  hurt	
  our	
  animals.	
  
• Because	
  it	
  showed	
  the	
  impact	
  it	
  [Global	
  Warming]	
  has	
  on	
  humans.	
  
• The	
  Earth	
  is	
  changing	
  and	
  we	
  should	
  know	
  what's	
  happening.	
  
• Because	
  we	
  need	
  to	
  know	
  how	
  Earth	
  works.	
  
• The	
  Earth	
  is	
  important	
  and	
  we	
  need	
  to	
  protect	
  it.	
  
• Because	
  global	
  warming	
  can	
  be	
  bad	
  for	
  our	
  earth.	
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• Because	
  it	
  could	
  hurt	
  the	
  planet.	
  
• Because	
  it	
  can	
  change/effect	
  everyone's	
  life.	
  
• We	
  could	
  die.	
  
• This	
  is	
  the	
  only	
  Earth	
  we	
  have	
  to	
  take	
  care	
  of	
  this.	
  
• Well	
  because	
  global	
  warming	
  can	
  be	
  a	
  hazard	
  to	
  the	
  Earth.	
  
• Because	
  we	
  can't	
  destroy	
  our	
  Earth!	
  It's	
  sickening	
  to	
  see	
  what	
  we	
  are	
  doing	
  to	
  our	
  environment.	
  
• It	
  made	
  me	
  think	
  we	
  have	
  too	
  much	
  pollution	
  and	
  it's	
  bad	
  for	
  the	
  Earth.	
  
• Earth	
  is	
  the	
  only	
  inhabitable	
  planet	
  we	
  know	
  of.	
  
• Earth	
  is	
  composed	
  of	
  many	
  different	
  things	
  that	
  are	
  important.	
  
• It's	
  a	
  fragile	
  world	
  we	
  live	
  in.	
  
• People	
  need	
  to	
  make	
  a	
  change.	
  
• Global	
  warming	
  is	
  truly	
  affecting	
  how	
  we	
  live.	
  
• Because	
  our	
  world	
  is	
  getting	
  hotter	
  and	
  hotter.	
  
• Our	
  world	
  is	
  getting	
  hotter	
  and	
  plants	
  and	
  nature	
  will	
  burn.	
  
• Cause	
  many	
  people	
  will	
  die.	
  
• Because	
  we	
  have	
  limited	
  resources.	
  
• Because	
  it's	
  something	
  that	
  can	
  have	
  a	
  big	
  impact	
  on	
  the	
  world.	
  
• Our	
  Earth	
  is	
  truly	
  Beautiful	
  &	
  should	
  be	
  protected	
  because	
  humans	
  are	
  not	
  the	
  only	
  things	
  here.	
  There	
  

are	
  plants	
  and	
  animals	
  and	
  if	
  that	
  isn't	
  enough	
  to	
  convince	
  you	
  to	
  help	
  than	
  I	
  don't	
  know	
  what	
  can.	
  
• Because	
  this	
  is	
  our	
  only	
  home	
  planet	
  and	
  when	
  most	
  things	
  die	
  here	
  where	
  do	
  we	
  go?	
  

• Because	
  there's	
  a	
  lot	
  of	
  carbon	
  in	
  the	
  air	
  and	
  it's	
  making	
  holes	
  in	
  the	
  ozone	
  layer.	
  
• Seeing	
  the	
  damage	
  and	
  wondering	
  how	
  we	
  could	
  fix	
  it.	
  
• Because	
  we	
  can	
  become	
  extinct!	
  
• Because	
  the	
  ice	
  will	
  melt	
  and	
  the	
  animals	
  will	
  die.	
  
• Because	
  the	
  ozone	
  hole	
  is	
  really	
  big	
  
• Because	
  you	
  can	
  help	
  the	
  earth.	
  
• Because	
  we	
  live	
  in	
  it,	
  so	
  it's	
  our	
  fault.	
  
• Seeing	
  the	
  damage	
  and	
  wondering	
  how	
  we	
  could	
  fix	
  it.	
  
• Because	
  we	
  can	
  become	
  extinct!	
  
• Because	
  there's	
  a	
  lot	
  of	
  carbon	
  in	
  the	
  air	
  and	
  it's	
  making	
  holes	
  in	
  the	
  ozone	
  layer.	
  
• It	
  visually	
  demonstrated	
  changes	
  to	
  the	
  Earth.	
  
• The	
  Earth	
  has	
  to	
  be	
  protected.	
  
• Earth	
  will	
  become	
  inhabitable	
  if	
  we	
  don't	
  protect	
  Earth.	
  
• We	
  need	
  to	
  change	
  the	
  way	
  Earth	
  is	
  going	
  downhill.	
  
• I	
  see	
  how	
  the	
  change	
  affects	
  the	
  planet.	
  
• Because	
  it	
  is	
  very	
  bad	
  for	
  the	
  earth/environment	
  and	
  we	
  need	
  to	
  fix/change	
  it.	
  
• Because	
  it	
  can	
  mess	
  up	
  the	
  Earth.	
  
• We	
  need	
  to	
  maintain	
  our	
  planet	
  to	
  live	
  here.	
  
• The	
  visuals	
  really	
  showed	
  the	
  impact	
  of	
  pollution	
  etc.	
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Objective 3: To what degree did Beautiful Earth increase students’, 
teachers’ and parents’ interest in the STEM fields, Earth Science and 
Outer Space?   

Measurables/Success:  At least 50% of those participating in BE will 
increase their knowledge about science and 40% will be interested in 
learning more. 

When participants first were surveyed, they were asked how interested they 
were in a number of scientific and STEM fields, and given a 5-point Likert 
scale (1=Not interested, 5=Very interested) to rate their interest in each 
subject.  They were asked the same series of questions after viewing the 
Beautiful Earth presentation.  By examining the pre- versus post- mean 
scores for interest in each subject, and calculating the gain, it is clear that 
Beautiful Earth had a strong impact (gain=.59) in increasing 
participants’ interest in a wide range of subjects, but most of all on 
Earth Sciences. 

Ø FINDING:  As previously reported under Objective 2 (Table 8), more 
than 95% of the participants reported that their understanding 
and knowledge of Planet Earth (e.g. “Earth Science”) had 
changed, increased and improved, as a result of participating in 
Beautiful Earth. Table 8 data confirms that Beautiful Earth achieved 
its Measurable for Success for Objective 3, also.  

Ø FINDING: There was a dramatic increase and a significant growth 
of interest in The Earth.  As the audience walked in the door, their 
interest in knowing more about The Earth was lower (3.63/5.0 
mean score) than most STEM topics asked about.   (Table 9) 

Ø FINDING: However, after experiencing all components of the 
Beautiful Earth program, participants’ interest in The Earth 
increased to 4.22/5.0, a gain of 0.59, the biggest increase of 
audience interest for any STEM category rated.   (Table 9) 

Ø FINDING:  Coming into the Beautiful Earth presentation, the audience 
was most highly interested in Science in general (Mean=4.10/5.0), 
Technology (3.98/5.0), and Outer Space (3.94/5.0).    Their interest 
in Earth Science was in another tier lower (3.63/5.0), and Math was 
relatively the least interesting to them (3.29/5.0).  (Table 9) 

Ø FINDING:  After participating in Beautiful Earth, the order of interest 
shifted on the post-survey, with more interested in Outer Space 
(4.27/5.0) and The Earth (4.22/5.0) and Technology (4.20/5.0).   
General Science dropped to 3.88/5.0. Math still brought up the 
bottom, but showed increases in interest at 3.41/5.0.  (Table 9) 

Ø FINDING:  Overall, audience interest in The Earth and Earth 
Science increased the most in pre-BE to post-BE audience interest 
with a .59 gain in the mean score in interest, above all other 
STEM topics.  Therefore, NASA BE met its Objective 3’s Measure 
of Success.  (Table 9) 
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  Table 9: Ranking the Impact of BE on Participants’ Interest in STEM Fields: 

   

 

 

STEM & 

Science 

Fields 

Ranking by Gains in 

Participants’   

Levels of Interest In STEM Fields 

Mean scores of 
 (Range-5 point scale) 

Pre-BE 

Mean Scores 

Post-BE 

Mean Scores 

Gain 
Total N 

Respondents 

The Earth 

 

3.63 4.22 0.59 469* 

Outer Space 

 

3. 94 4.27 0.33 469* 

Technology 

 

3.98 4.20 0.22 513** 

Math  

 

3.29 3.41 0.12 513** 

Science 

 

4.10 3.88 -0.22 513** 

 
*	
  Total	
  is	
  469	
  since	
  The	
  Earth	
  and	
  Outer	
  Space	
  options	
  were	
  added	
  to	
  the	
  pre-­‐	
  and	
  post-­‐	
  surveys	
  for	
  Years	
  2	
  and	
  3.	
  
**	
  Total	
  is	
  513	
  since	
  the	
  Science,	
  Math,	
  and	
  Technology	
  options	
  were	
  in	
  the	
  pre-­‐	
  and	
  post-­‐	
  surveys	
  for	
  Years	
  1,	
  2	
  and	
  3.	
  
 
 
Table 10:  After participating in the Beautiful Earth Program, how interested are 
participants’ in learning more about STEM and Science? (score distributions)   
 1	
  

Not	
  
interested	
  

2	
   3	
  
Interested	
  

4	
   5	
  
Very	
  

Interested	
  

Pre	
   Post	
   Pre	
   Post	
   Pre	
   Post	
   Pre	
   Post	
   Pre	
   Post	
  

Outer	
  
Space*	
  

%	
  
N	
  
	
  

3.6%	
  
17	
  

2.1%	
  
10	
  

6.2%	
  
29	
  

5.3%	
  
25	
  

14.3%	
  
67	
  

11.3%	
  
53	
  

24.9%	
  
117	
  

22.4%	
  
105	
  

47.1%	
  
221	
  

54.0%	
  
253	
  

Techno-­‐
logy	
  **	
  

%	
  
N	
  
	
  

3.9%	
  
20	
  

4.1%	
  
22	
  

6.5%	
  
33	
  

5.5%	
  
28	
  

15.3%	
  
78	
  

11.1%	
  
57	
  

29.8%	
  
98	
  

21.1%	
  
108	
  

51.8%	
  
264	
  

53.8%	
  
276	
  

The	
  	
  
Earth*	
  
	
  

%	
  
N	
  

3.4%	
  
16	
  

1.9%	
  
9	
  

7.9%	
  
37	
  

3.0%	
  
14	
  

28.8%	
  
135	
  

16.8%	
  
79	
  

23.0%	
  
108	
  

27.5%	
  
129	
  

33.0%	
  
155	
  

46.7%	
  
219	
  

Science	
  
**	
  

%	
  
N	
  

7.0%	
  
36	
  

3.9%	
  
20	
  

12.5%	
  
64	
  
	
  

9.6%	
  
49	
  

20.2%	
  
103	
  

19.3%	
  
99	
  

20.3%	
  
104	
  

24.6%	
  
126	
  

35.7%	
  
181	
  

38.6%	
  
198	
  

Math	
  
**	
  
	
  

%	
  
N	
  
	
  

13.9%	
  
71	
  

13.5%	
  
69	
  

13.9%	
  
71	
  

12.5%	
  
64	
  

19.2%	
  
98	
  

20.9%	
  
107	
  

16.9%	
  
86	
  

18.3%	
  
94	
  

32.4%	
  
165	
  

29.8%	
  
153	
  

*	
  Total	
  is	
  469	
  since	
  The	
  Earth	
  and	
  Outer	
  Space	
  options	
  were	
  added	
  to	
  the	
  pre-­‐	
  and	
  post-­‐	
  surveys	
  for	
  Years	
  2	
  and	
  3.	
  
**	
  Total	
  is	
  513	
  since	
  the	
  Science,	
  Math,	
  and	
  Technology	
  options	
  were	
  in	
  the	
  pre-­‐	
  and	
  post-­‐	
  surveys	
  for	
  Yrs	
  1,	
  2	
  &	
  3	
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Objective 4: To what degree did Beautiful Earth increase students’, 
teachers’ and parents’ awareness of NASA Earth Science missions?   

Measurables/Success:  At least 50% of the participants are able to 
state something new about NASA they learned in BE. 
 
Table 11:  Do you know what NASA is? 

 
 

Pre-BE Survey Post-BE  Survey 
 

Difference-  
Pre to Post 

Answer Options 
N	
   %	
   N	
   %	
   N	
   %	
  

1=No 145	
   29.1%	
   138	
   28.3%	
   -7 -0.8% 

2=Yes 354	
   70.9%	
   349	
   71.6%	
   -5 -0.7% 

 	
   	
   	
   	
     

Total answered 499*	
   	
   487*    
Skipped 14  26    

 

Ø FINDING:  From the many explanations participants provided to the 
question, “If you know what “NASA” is, please explain” (Summary 
Table 3 below) and to other open-ended questions in the survey 
(Summary Tables 1 and 2), participants clearly understood that NASA 
is not only a space agency studying the Sun, Moon, planets and outer 
space as they had first reported on the pre-survey—they also  
thoroughly understood that NASA also studies and explores Earth 
Science issues including climate systems, tracking pollutants, etc. 

Ø FINDING:  Analyzing the changes in the participants’ pre- to post-BE 
knowledge about what the acronym “NASA” is (Table 11), there was a 
small drop in the number of who didn’t know what “NASA” is, which  
reflects some of BE’s strong success, since about 72% of participants 
clearly knew what NASA is and does.      

Ø RECOMMENDATION:  More could be done by NASA to work through 
its grantees to take advantage of grant-funded public educational 
opportunities (not only with Beautiful Earth – but all NASA-funded 
projects)--to more pro-actively “brand” NASA at public 
presentations – perhaps by providing large NASA banners to use in 
the front of the room and NASA posters demonstrating what NASA 
does and has accomplished in its Space and Earth Science missions.  
NASA could also develop and have the institutional grantees show a 
brief 2-4 minute informational video about NASA, including what the 
acronym means historically, and that it is an agency of the US 
government, not a company.   Provide vivid samples of the range of 
scientific studies it conducts and the useful knowledge NASA has 
generated, and relate them to how the public uses NASA data or 
scientific knowledge every day in their personal lives, including Earth 
Science–so that audiences can become more familiar and sure about 
what NASA is and the range of what it is doing today. 
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Summary Table 3:  If you do know what NASA is, please explain what it is: 

• Government	
  based	
  international	
  organization/space	
  research/Earth	
  Sciences.	
  
• It's	
  about	
  Earth	
  Science.	
  
• It's	
  a	
  Space	
  and	
  science	
  program.	
  

• A	
  program	
  that	
  works	
  in	
  Space	
  Exploration.	
  
• Space	
  Agency	
  that	
  studies	
  the	
  Earth.	
  
• A	
  science	
  place.	
  
• National	
  Aeronautics	
  &	
  Space	
  Administration:	
  Huge	
  Science	
  Agency.	
  
• The	
  program	
  that	
  funds	
  this.	
  
• They	
  send	
  satellites.	
  
• NASA	
  is	
  a	
  company	
  that	
  really	
  cares	
  for	
  the	
  Earth	
  and	
  wants	
  to	
  preserve	
  it	
  for	
  as	
  long	
  as	
  possible.	
  
• A	
  space	
  and	
  earth	
  program.	
  
• NASA	
  is	
  an	
  organization	
  that	
  helps	
  the	
  Earth	
  and	
  studies	
  space.	
  
• An	
  organization	
  that	
  studies	
  earth	
  and	
  space.	
  
• A	
  place	
  where	
  people	
  get	
  to	
  space.	
  
• Where	
  you're	
  a	
  scientist	
  and	
  you	
  study	
  different	
  things.	
  
• They	
  launch	
  spaceships.	
  
• Very	
  hardworking.	
  
• NASA	
  is	
  a	
  program	
  where	
  they	
  study	
  sciences.	
  
• A	
  science	
  place	
  that	
  discovers	
  things.	
  
• To	
  learn	
  more	
  facts	
  about	
  the	
  earth.	
  
• It	
  is	
  an	
  organization	
  to	
  learn	
  about	
  the	
  Universe.	
  
• It	
  is	
  a	
  Space	
  Shuttle	
  in	
  Texas.	
  
• A	
  company	
  that	
  studies	
  Earth	
  and	
  space.	
  
• NASA	
  is	
  a	
  science	
  program.	
  
• NASA	
  studies	
  some	
  of	
  our	
  Earth's	
  questions	
  and	
  mysteries.	
  
• It	
  helps	
  the	
  Earth.	
  
• The	
  studies	
  of	
  the	
  earth.	
  
• NASA	
  is	
  about	
  earth	
  and	
  space.	
  
• A	
  science	
  -­‐	
  experimental	
  group	
  of	
  people.	
  
• National	
  Space	
  association.	
  
• It	
  is	
  a	
  program	
  that	
  researches	
  and	
  helps	
  parts	
  of	
  the	
  world.	
  
• NASA	
  studies	
  astronomy.	
  
• It	
  is	
  the	
  weather.	
  
• It's	
  about	
  scientists	
  that	
  research	
  about	
  outer	
  space	
  and	
  earth.	
  
• It	
  is	
  a	
  science	
  program.	
  
• NASA	
  studies	
  the	
  Earth.	
  
• It's	
  a	
  scientific	
  learning	
  program/discovery	
  lab.	
  
• It	
  is	
  a	
  Space	
  Station	
  that	
  studies	
  earth.	
  
• It	
  is	
  a	
  national	
  space	
  program.	
  
• Space	
  organization	
  that	
  studies	
  the	
  Earth.	
  
• A	
  program	
  that	
  studies	
  earth	
  and	
  space.	
  
• It's	
  a	
  space	
  related	
  organization	
  that	
  studies	
  Earth,	
  the	
  Universe,	
  etc.	
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• It	
  is	
  a	
  program	
  that	
  studies	
  the	
  planets.	
  
• A	
  group	
  that	
  studies	
  space	
  and	
  earth.	
  
• People	
  who	
  study	
  Earth	
  and	
  space.	
  
• A	
  space/earth	
  related	
  program.	
  
• A	
  space	
  station	
  that	
  learns	
  about	
  earth.	
  
• It	
  deals	
  with	
  planets,	
  earth,	
  and	
  the	
  universe.	
  
• They	
  study	
  the	
  Sun,	
  Earth,	
  and	
  Space.	
  
• Explores	
  Earth	
  from	
  above.	
  
• A	
  space	
  program	
  that	
  studies	
  the	
  earth	
  and	
  space.	
  
• A	
  program	
  that	
  not	
  only	
  studies	
  space	
  but	
  the	
  Earth.	
  
• Program	
  that	
  studies	
  the	
  Earth,	
  planets,	
  universe,	
  and	
  space.	
  
• It	
  is	
  a	
  place	
  where	
  you	
  learn	
  and	
  teach	
  about	
  outer	
  space.	
  
• Government	
  agency	
  that	
  studies/does	
  research	
  to	
  do	
  with	
  space	
  and	
  earth.	
  
• An	
  aerospace	
  station	
  that	
  studies	
  Earth.	
  
• A	
  government-­‐based	
  company	
  that	
  focuses	
  on	
  science	
  and	
  space.	
  
• NASA	
  is	
  the	
  Space	
  Agency	
  that	
  looks	
  over	
  issues	
  of	
  Earth.	
  
• A	
  program	
  about	
  the	
  study	
  of	
  the	
  universe.	
  
• A	
  space	
  engineering	
  place	
  because	
  they	
  study/learn	
  everything	
  about	
  it.	
  
• NASA	
  is	
  a	
  space	
  program	
  that	
  researches	
  the	
  Earth.	
  
• A	
  space	
  program.	
  It	
  is	
  where	
  they	
  take	
  pictures	
  of	
  Earth	
  from	
  all	
  angles.	
  Where	
  rockets	
  are	
  launch.	
  
• It	
  is	
  a	
  space	
  program/station	
  that	
  can	
  put	
  astronauts	
  and	
  scientists	
  into	
  space.	
  
• People	
  that	
  investigate	
  the	
  Earth.	
  
• NASA	
  is	
  a	
  space	
  program	
  that	
  monitors	
  outer	
  space	
  as	
  well	
  as	
  earth.	
  
• Great	
  use	
  of	
  latest	
  technology.	
  
• An	
  agency	
  that	
  studies	
  and	
  researches	
  the	
  earth,	
  using	
  technology.	
  
• An	
  agency	
  that	
  researches	
  the	
  planet,	
  technology,	
  etc.	
  
• They	
  do	
  different	
  things	
  in	
  outer	
  space.	
  
• Porque	
  estudian	
  la	
  tierra.	
  	
  [Because	
  they	
  study	
  the	
  Earth.]	
  
• NASA	
  is	
  a	
  space	
  station.	
  
• NASA	
  studies	
  earth	
  and	
  its	
  weather.	
  
• Protecting	
  the	
  environment.	
  
• It	
  is	
  a	
  program	
  where	
  scientists	
  study	
  the	
  earth.	
  
• Study	
  of	
  space	
  and	
  earth's	
  atmosphere.	
  
• A	
  government	
  agency	
  which	
  focuses	
  in	
  the	
  study	
  of	
  space	
  and	
  Earth	
  issues/discoveries.	
  
• They	
  do	
  research	
  on	
  the	
  planet	
  and	
  also	
  view	
  Earth	
  from	
  outer	
  space.	
  
• The	
  place	
  where	
  astronauts	
  study.	
  
• A	
  space	
  program	
  that	
  also	
  studies	
  Earth.	
  
• It	
  is	
  a	
  research	
  facility.	
  
• A	
  national	
  organization	
  about	
  space,	
  earth,	
  and	
  technology.	
  
• It	
  is	
  a	
  place	
  for	
  people	
  of	
  all	
  kinds	
  to	
  learn	
  and	
  study	
  the	
  universe.	
  

• They	
  observe	
  the	
  Earth.	
  

 



1	
  

	
  

www.beautifulearth.gsfc.nasa.gov	
  

“Motion	
  in	
  the	
  Oceans” Hands-­‐On	
  Water	
  Density	
  Demo	
  
Ocean	
  salinity	
  simulation:	
  	
  Salt	
  Water/Fresh	
  Water	
  

	
  
Learning	
  Objectives:	
  

• Understand	
  that	
  water	
  has	
  different	
  properties	
  and	
  behavior	
  depending	
  on	
  its	
  properties	
  (salt	
  
vs.	
  fresh).	
  (Note:	
  This	
  experiment	
  can	
  also	
  be	
  conducted	
  using	
  warm	
  vs.	
  cold	
  water.)	
  

• Understand	
  that	
  water	
  moves	
  depending	
  on	
  its	
  properties.	
  	
  

• Understand	
  that	
  water	
  is	
  inter-­‐connected	
  and	
  can	
  move	
  great	
  distances	
  across	
  the	
  Earth.	
  (Note:	
  
This	
  lesson	
  can	
  be	
  proceeded	
  by	
  a	
  showing	
  of	
  the	
  NASA	
  Visualization	
  “Thermohaline	
  Circulation:	
  
The	
  Great	
  Ocean	
  Conveyor	
  Belt.”	
  http://svs.gsfc.nasa.gov/cgi-­‐bin/details.cgi?aid=3658	
  )	
  

 
Supplies	
  

• 2	
  Tennis	
  ball	
  containers	
  (tall,	
  fitting	
  3	
  balls)	
  (This	
  is	
  where	
  you’ll	
  mix	
  the	
  fluids:	
  1	
  for	
  salt	
  water,	
  
one	
  for	
  fresh).	
  Or	
  one	
  tennis	
  ball	
  tube	
  for	
  the	
  experiment	
  and	
  one	
  beaker	
  or	
  other	
  container	
  to	
  
mix	
  fluid.	
  

• 1	
  container	
  (plastic	
  recycled	
  cup	
  or	
  other	
  vessel)	
  for	
  waste	
  water	
  
• Salt	
  (~2	
  heaping	
  Tablespoons	
  per	
  ~300	
  ml	
  water	
  –	
  or	
  half	
  of	
  the	
  tennis	
  ball	
  container)	
  
• Food	
  coloring	
  (one	
  tube	
  of	
  color	
  “A”,	
  one	
  tube	
  of	
  color	
  “B”	
  –	
  typically,	
  blue	
  and	
  yellow	
  are	
  used.)	
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   Note:	
  The	
  Beautiful	
  Earth	
  experiment	
  was	
  developed	
  by	
  Mr.	
  Jim	
  Rock,	
  Educator	
  	
  
and	
  Beautiful	
  Earth	
  Collaborator	
  for	
  Native	
  Earth	
  Ways	
  (NEW)	
  Module.	
  

	
  

	
  

• Fluid	
  Separator:	
  High	
  density	
  packing	
  foam	
  (usually	
  white,	
  pink,	
  or	
  black)	
  –	
  circular	
  disk	
  cut	
  out	
  
to	
  fit	
  diameter	
  of	
  tennis	
  ball	
  container,	
  with	
  two	
  holes	
  cut	
  out	
  (slightly	
  less	
  than	
  10	
  mm	
  
diameter)	
  for	
  the	
  inner	
  tubes.	
  

• Two	
  inner	
  tubes	
  such	
  as	
  clear	
  tubing	
  from	
  hardware	
  store	
  for	
  fluid	
  transport	
  ~	
  10	
  mm	
  diameter	
  
(could	
  use	
  clear	
  straws	
  instead)	
  	
  

	
  
Procedure	
  

1. Place	
  2	
  heaping	
  Tablespoons	
  salt	
  in	
  ~500	
  ml	
  room	
  temperature	
  water	
  in	
  one	
  of	
  the	
  tennis	
  ball	
  
containers	
  (or	
  approximately	
  half	
  the	
  volume	
  of	
  the	
  tennis	
  ball	
  tube.	
  Stir	
  to	
  dissolve.	
  

2. Place	
  ~	
  4	
  drops	
  yellow	
  food	
  coloring	
  (or	
  other	
  color	
  of	
  choice)	
  in	
  salt	
  water	
  and	
  stir	
  to	
  make	
  
“Color	
  B”.	
  

3. In	
  other	
  tennis	
  ball	
  container,	
  fill	
  up	
  half	
  way	
  (or	
  ~	
  500	
  ml)	
  with	
  fresh	
  room	
  temperature	
  water.	
  
Place	
  ~	
  4	
  drops	
  blue	
  food	
  coloring	
  (or	
  other	
  color)	
  in	
  water	
  and	
  stir	
  to	
  make	
  “Color	
  A”.	
  

4. Insert	
  inner	
  tubes	
  into	
  foam	
  separator,	
  then	
  insert	
  assembly	
  into	
  the	
  fresh	
  water	
  tennis	
  ball	
  
container	
  until	
  it	
  reaches	
  the	
  top	
  level	
  of	
  the	
  fluid	
  (trying	
  not	
  to	
  squeeze	
  out	
  the	
  water).	
  

5. If	
  excess	
  water,	
  hold	
  inner	
  tube	
  shut	
  with	
  finger	
  and	
  pour	
  off,	
  or	
  else	
  pipet	
  off.	
  
6. Next	
  place	
  finger	
  on	
  top	
  of	
  inner	
  tube	
  to	
  seal	
  off.	
  (Have	
  your	
  partner	
  help	
  you.)	
  Gently	
  pour	
  

yellow	
  salt	
  water	
  in	
  top	
  chamber	
  aimed	
  at	
  any	
  part	
  of	
  the	
  foam	
  separator	
  while	
  partner	
  seals	
  off	
  
inner	
  tube.	
  Fill	
  past	
  the	
  top	
  of	
  the	
  tube	
  above	
  where	
  your	
  partner	
  has	
  it	
  sealed	
  off	
  with	
  his	
  or	
  
her	
  finger.	
  

7. Ask	
  students	
  questions,	
  what	
  they	
  think	
  will	
  happen.	
  	
  
8. Take	
  finger	
  off	
  tube	
  and	
  see	
  what	
  happens.	
  	
  
9. Let	
  students	
  load	
  and	
  perform	
  the	
  experiment	
  themselves	
  and	
  guess	
  what	
  will	
  happen.	
  

	
  
Optional:	
  	
  You	
  demo	
  the	
  fresh	
  water	
  on	
  top	
  and	
  the	
  salt	
  water	
  on	
  bottom	
  and	
  allow	
  students	
  to	
  
guess	
  and	
  perform	
  the	
  salt	
  water	
  on	
  top	
  and	
  the	
  fresh	
  water	
  on	
  the	
  bottom.	
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   Note:	
  The	
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  Earth	
  experiment	
  was	
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  by	
  Mr.	
  Jim	
  Rock,	
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and	
  Beautiful	
  Earth	
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  for	
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   Demo	
  after	
  taking	
  finger	
  off	
  tube,	
  approximately	
  30	
  seconds	
  after.	
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   Note:	
  The	
  Beautiful	
  Earth	
  experiment	
  was	
  developed	
  by	
  Mr.	
  Jim	
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  Educator	
  	
  
and	
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  Earth	
  Collaborator	
  for	
  Native	
  Earth	
  Ways	
  (NEW)	
  Module.	
  

	
  

	
  

	
  

Experiment	
  setup	
  schematic.	
  



	
  
BEAUTIFUL	
  EARTH	
  PROGRAM	
  WITH	
  AURA	
  

Goddard	
  Visitor	
  Center,	
  June	
  5,	
  2014	
  
TEAM	
  SCHEDULE	
  FOR	
  THE	
  DAY	
  

	
  
8:30	
   Team	
  members	
  arrive	
  at	
  Visitor	
  Center	
  for	
  sound/AV	
  check,	
  set-­‐up	
  stations.	
  
	
  
9:45-­‐9:55	
   Student	
  Arrival	
  (team	
  members	
  greet	
  participants	
  as	
  they	
  arrive,	
  collect	
  pre-­‐

surveys	
  and	
  photo	
  waivers	
  from	
  teachers,	
  hand	
  out	
  team	
  assignments	
  and	
  
seat	
  students)	
  

10:00-­‐10:05	
   Welcome/Overview/	
  give	
  out	
  important	
  instructions,	
  Introduce	
  Kristin	
  
Hoffman	
  (Valerie)	
  

10:05-­‐10:30	
   BELLA	
  GAIA	
  Live	
  Performance	
  (Kristin)	
  

10:30-­‐10:32	
   Instruct	
  teams	
  where	
  to	
  go	
  for	
  rotations	
  (Valerie)	
  	
  Note	
  –	
  15	
  minute	
  buffer	
  to	
  
set	
  up	
  tables	
  in	
  back	
  half	
  of	
  auditorium,	
  bathroom	
  break	
  and	
  time	
  to	
  get	
  to	
  first	
  station.	
  

10:45-­‐12:20	
   	
  Rotation	
  stations	
  (4	
  stations	
  20	
  minutes	
  each	
  with	
  groups	
  of	
  34	
  students)	
  -­‐	
  
[SEE	
  ATTACHED	
  ROTATION	
  SCHEDULE.]	
  

SOS	
  Station:	
  (Science	
  on	
  a	
  Sphere	
  Auditorium)	
  Dr.	
  Bryan	
  Duncan	
  +	
  
Stephanie	
  Uz.	
  This	
  station	
  will	
  have	
  2	
  groups	
  together.	
  	
  

Little	
  Bits	
  Station:	
  (ERC)	
  Ginger	
  Butcher	
  +	
  Leslee	
  Cork	
  

Legos	
  Station:	
  (1/2	
  of	
  auditorium)	
  Kelly	
  Hartford	
  +	
  Mike	
  Taylor	
  	
  

Open	
  Exploration	
  of	
  Museum	
  (open	
  area	
  of	
  museum	
  and/or	
  rocket	
  
garden):	
  Self-­‐guided	
  

12:20-­‐12:30	
   Fill	
  out	
  post-­‐survey	
  –	
  Reconvene	
  in	
  main	
  auditorium	
  to	
  fill	
  out.	
  [Note:	
  
Students,	
  parents	
  and	
  teachers	
  must	
  fill	
  out	
  a	
  post	
  survey	
  in	
  order	
  to	
  receive	
  
their	
  NASA	
  ‘goodies’.]	
  

12:30-­‐12:35	
  	
  	
  	
   Closing	
  -­‐	
  distribute	
  NASA	
  kits	
  to	
  students	
  and	
  teacher	
  kits	
  to	
  teachers	
  as	
  they	
  
exit.	
  (Once	
  they	
  hand	
  back	
  their	
  post-­‐survey)	
  (location:	
  back	
  of	
  main	
  
auditorium)	
  

12:35-­‐1:00	
   Lunch	
  outdoors	
  (weather	
  permitting)	
  (Students	
  bring	
  own	
  bag	
  lunch.	
  Water	
  
will	
  be	
  provided.)	
  	
  Or	
  if	
  classes	
  need	
  to	
  get	
  back	
  to	
  school,	
  forego	
  lunch.	
  



Time Little	
  Bits	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Ginger	
  Butcher	
  +	
  

Leslee	
  Cork	
  
(Education	
  Resource	
  
Center-­‐	
  (ERC),	
  2nd	
  

floor)

Legos	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Kelly	
  Hartford	
  +	
  
Mike	
  Taylor	
  (Back	
  
half	
  of	
  auditorium)

1st	
  Rotation	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
10:45-­‐11:05 Red	
  Team Green	
  Team Blue	
  Team Yellow	
  Team

2nd	
  Rotation	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
11:05-­‐11:25 Red	
  Team Green	
  Team Blue	
  Team Yellow	
  Team

3rd	
  Rotation	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
11:30-­‐11:50 Blue	
  Team Yellow	
  Team Green	
  Team Red	
  Team

4th	
  Rotation	
  	
  	
  	
  	
  	
  	
  11:55-­‐
12:15 Yellow	
  Team Blue	
  Team Red	
  Team Green	
  Team

Volunteers:
Color	
  Code: Kelly	
  Hartford
Annapolis	
  Middle	
  School	
  (48	
  students	
  total):	
  34	
  Red	
  and	
  14	
  Yellow Leslee	
  Cork
Goddard	
  French	
  Immersion	
  School	
  (59	
  students	
  total):	
  34	
  Green	
  &	
  20	
  Yellow	
  &	
  5	
  Blue Mike	
  Taylor
Chesapeake	
  Math	
  and	
  IT	
  (CMIT)	
  in	
  Laurel	
  (22	
  students	
  total):	
  22	
  Blue Dawn	
  Myers
Home	
  Schools:	
  7	
  Blue Trena	
  Ferrell Amber	
  Price

SOS	
  Show	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Bryan	
  Duncan	
  +	
  Stephanie	
  

Uz	
  (SOS	
  Theatre)

Musem	
  Exploration	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Self-­‐guided	
  free	
  time	
  
(open	
  area	
  of	
  museum)

Beautiful	
  Earth	
  Rotation	
  Stations
	
  (4	
  teams	
  of	
  34	
  students	
  in	
  4	
  rotations	
  of	
  20	
  minutes	
  each)
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Related  Activities  for  the  GPM-­‐Beautiful  Earth  Program  

This  is  only  a  sampling  of  the  lesson  plans,  activities  and  videos  available  on  the  GPM  Precipitation  
Education  webpage.  To  search  or  browse  for  more,  visit  http://gpm.nasa.gov/education.  If  you  have  
questions  or  are  interested  in  the  answer  keys  for  any  of  the  GPM  Original  lesson  plans  listed  below,  

please  use  the   contact  us   button  at  the  bottom  of  the  web  page  linked  above.  

Hurricanes:  
 Hurricanes  Lesson  :  In  this  lesson,  students  will  learn  about  hurricanes  as  a  natural  hazard.  They  will  

learn  about  technologies  that  have  been  developed  to  mitigate  their  devastating  effects.  
http://gpm.nasa.gov/education/lesson-­‐plans/hurricanes  

 Hurricanes  and  Hot  Towers  with  TRMM  Lesson:  Students  will  think  about  their  experiences  with  
hurricanes  and  severe  storms,  then  learn  the  basics  of  what  causes  hurricanes  to  form.  Students  will  
learn  how  hurricane  prediction  has  progressed,  and  how  satellites  can  help  us  understand  storms.  
http://gpm.nasa.gov/education/lesson-­‐plans/hurricanes-­‐and-­‐hot-­‐towers-­‐trmm  

 Building  for  Hurricanes:  Engineering  Design  Challenge:  In  this  engineering  design  challenge,  students  
build  a  tower  to  resist  a  simulated  hurricane.  http://gpm.nasa.gov/education/interactive/building-­‐
hurricanes-­‐engineering-­‐design-­‐challenge  

 Hurricane  Videos:    http://go.nasa.gov/1yb1J8F  

Landslides  and  Flooding:  
 Erosion  and  Landslides  Lesson:  Students  will  investigate  the  effect  of  different  types  of  soil  on  how  

quickly  a  landslide  occurs  and  how  much  mass  is  moved.  They  will  then  relate  that  information  to  
TRMM/GPM  data  about  rainfall  and  areas  currently  at  risk  of  suffering  a  landslide.  
http://gpm.nasa.gov/education/lesson-­‐plans/landslides-­‐erosion  

 Faces  of  GPM:  Dr.  Dalia  Kirschbaum   Video:  Interview  with  Dr.  Dalia  Kirschbaum,  research  physical  
scientist  and  GPM  Applications  Scientist  at  NASA  Goddard  Space  Flight  Center.  
http://gpm.nasa.gov/education/videos/faces-­‐gpm-­‐dr-­‐dalia-­‐kirschbaum-­‐gpm-­‐applications-­‐scientist  

 Floods  Webquest:  This  is  an  introductory  lesson  to  acquaint  middle  school  students  to  many  aspects  of  a  
serious  and  common  natural  disaster;  flooding.  Students  will  be  directed  to  visit  websites  where  they  
will  interact  with  various  types  of  media.  http://gpm.nasa.gov/education/interactive/floods-­‐iquest  

 Too  Much,  Too  Little   Video:  Researchers  need  accurate  and  timely  rainfall  information  to  better  
understand  and  model  where  and  when  severe  floods,  frequent  landslides  and  devastating  droughts  

  
http://gpm.nasa.gov/education/videos/gpm-­‐too-­‐much-­‐too-­‐little  

     

http://gpm.nasa.gov/education
http://gpm.nasa.gov/education/lesson-plans/hurricanes
http://gpm.nasa.gov/education/lesson-plans/hurricanes-and-hot-towers-trmm
http://gpm.nasa.gov/education/interactive/building-hurricanes-engineering-design-challenge
http://gpm.nasa.gov/education/interactive/building-hurricanes-engineering-design-challenge
http://go.nasa.gov/1yb1J8F
http://gpm.nasa.gov/education/lesson-plans/landslides-erosion
http://gpm.nasa.gov/education/videos/faces-gpm-dr-dalia-kirschbaum-gpm-applications-scientist
http://gpm.nasa.gov/education/interactive/floods-iquest
http://gpm.nasa.gov/education/videos/gpm-too-much-too-little
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Snow  and  Snowstorms:  
 Exploring  Climate  Science     A  Snow  Study:  This  curriculum  for  5th  grade  was  designed  to  help  students  

measure  basic  snow  properties  through  science  techniques,  and  focus  on  the  connection  between  
snowfall  in  the  Sierra  Nevada  and  water  availability  in  the  rest  of  California    
http://gpm.nasa.gov/education/lesson-­‐plans/exploring-­‐climate-­‐science-­‐snow-­‐study  

 What  We  Don t  Know  About  Snow   Video  :  GPM  Deputy  Project  Scientist  Gail  Skofronick-­‐Jackson  
discusses  GPM's  snowfall  measurement  capabilities  and  the  challenges  of  measuring  snow.  
http://gpm.nasa.gov/education/videos/what-­‐we-­‐dont-­‐know-­‐about-­‐snow-­‐gcpex  

 Our  World:  Snowflakes :  Find  out  how  you  can  help  NASA  scientists  study  different  types  of  
snowflakes  to  learn  about  the  atmosphere  and  changes  in  climate.  
http://gpm.nasa.gov/education/videos/our-­‐world-­‐snowflakes  

General  Water  Cycle/Precipitation  Measurement/Weather  &  Climate  Activities:  
 Rain  Gauge  Design  Challenge:  Design,  build  and  test  an  instrument  to  measure  precipitation.  

o As  informal  lesson/activity:  http://go.nasa.gov/1j5PFMh  or  http://go.nasa.gov/1hXmRar  
o As  formal  lesson:  http://go.nasa.gov/1o99Ckq  

 Earth  System  Science  Poster  and  Activity  Guides  (including  a  new  MY  NASA  DATA  digital  poster)  
http://go.usa.gov/y8YW  

 Survivor:  Earth  Lesson  Series:  Students  learn  about  local  and  global  water  issues  through  hands-­‐on  
activities  done  largely  outdoors  and  include  scientific  data  collection  based  on  simplified  GLOBE  
protocols.  http://gpm.nasa.gov/education/lesson-­‐plans/survivor-­‐earth  (includes  the  rain  gauge  formal  
lesson  from  above,  as  well  as  a  lesson  about  making  an  edible  model  of  the  GPM  satellite)  

 Water  Cycle  Webquest:  Students  learn  a  little  about  the  GPM  mission  and  then  focus  on  online  
resources  about  the  water  cycle.  http://gpm.nasa.gov/education/interactive/water-­‐cycle-­‐webquest  

 Weather  and  Climate  Webquest:  Explore  the  wild  and  change  world  and  weather  and  climate,  as  shaped  
by  complex  interactions  involving  sunlight,  the  ocean,  the  atmosphere,  clouds,  ice,  land,  and  life  forms.  
http://gpm.nasa.gov/education/interactive/weather-­‐climate-­‐iquest  

 Make  a  paper  model  of  the  GPM  satellite,  http://gpm.nasa.gov/education/interactive/gpm-­‐core-­‐
observatory-­‐paper-­‐model,  or  a  LEGO  model,  http://gpm.nasa.gov/education/interactive/gpm-­‐core-­‐
observatory-­‐lego-­‐model.  

http://gpm.nasa.gov/education/lesson-plans/exploring-climate-science-snow-study
http://gpm.nasa.gov/education/videos/what-we-dont-know-about-snow-gcpex
http://gpm.nasa.gov/education/videos/our-world-snowflakes
http://go.nasa.gov/1j5PFMh
http://go.nasa.gov/1hXmRar
http://go.nasa.gov/1o99Ckq
http://go.usa.gov/y8YW
http://gpm.nasa.gov/education/lesson-plans/survivor-earth
http://gpm.nasa.gov/education/interactive/water-cycle-webquest
http://gpm.nasa.gov/education/interactive/weather-climate-iquest
http://gpm.nasa.gov/education/interactive/gpm-core-observatory-paper-model
http://gpm.nasa.gov/education/interactive/gpm-core-observatory-paper-model
http://gpm.nasa.gov/education/interactive/gpm-core-observatory-lego-model
http://gpm.nasa.gov/education/interactive/gpm-core-observatory-lego-model


Beautiful Earth
Activity Module



An Introduction to Beautiful Earth

The following educational module has been designed to supplement the Beautiful Earth Grant that is funded by 
National Aeronautics and Space Administration (NASA).  “The Beautiful Earth program integrates the live, Kenji 
Williams’ Bella Gaia performance (www.bellgaia.com), while providing supplementary discussions with NASA scientists 
and hands-on workshops with museum sta! and Native American educators who will provide diverse perspectives on 
relating to Earth systems.”

The Onondaga Nation is a leader in our community around the healing and restoration of Onondaga Lake. They are 
deeply connected to Onondaga Lake and are committed to the clean up/ transformation process. This module high-
light the Onondaga Nation’s vision for this area as well as helps students look at how our water system is polluted. 
The module has three main activities and a demonstration contained within it.  They can be completed separately or 
put together depending on the needs of the students and time constraints. It is designed for 3rd through 8th grade 
students.  Part III lends itself to more sophisticated discussions pertinent to middle school levels.
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The Onondaga Nation and Their Connection to Onondaga Lake

 “The Onondaga Nation is a member of the Haudenosaunee (“People of the Long House”), an alliance of native nations 
united for hundreds of years by traditions, beliefs and cultural values.  Also referred to as the Iroquois Confederacy or 
Six Nations, the Haudenosaunee consist of the Mohawk, Oneida,  Cayuga,  Seneca, Onondaga Nations and Tuscarora 
Nations.”

The Onondaga Nation is known as the “People of the Hills”.  The Onondaga Nation has a unique relationship with 
Onondaga lake.  The following information shares the vision for a clean lake that the Onondaga Nation pursue. 

“From time immemorial, our ancestors lived near Onondaga Lake. The Lake, its waters, plants, "sh, shore birds, and 
animals are an intrinsic part of our existence. 

Long ago, the Peacemaker brought together the "ve Nations on the shores of Onondaga Lake to bury the weapons
of war and form our government. The Grand Council of the Haudenosaunee Confederacy meets at Onondaga Lake.

The Lake is the living sum of everything in its watershed: the "sh, the people, the plants, the soils, the tributaries. 
Onondaga Lake provides water which should be safe for drinking. Fish and birds make their home in and around the 
Lake. Food and medicinal plants grow along the shores of the Lake.  The Lake was a place for people to "sh and hunt. 
It was a place for children to play and swim and learn. Delegations would arrive at Onondaga for Confederacy meet-
ings by traveling along the Seneca River to Onondaga Lake. 

We are carrying out our responsibility to the Lake. We take our children and grandchildren to important places around 
the Lake and teach them the proper names and stories for them. We have our own name for the Lake, one which 
conveys the respect and sacredness of the place and the proper relationship with it. Someday we hope to share this 
knowledge with our neighbors. 

We will work to remove the contamination from the Lake and surrounding land. We will ensure that the Lake is clean 
enough to drink the water and eat the "sh. We will strengthen our culture and begin healing.”

- From the Onondaga Nation’s Lake Vision

To read more about the Onondaga Nation’s clan Lake Vision go to: http://www.onondaganation.org/lake_vision.htm 

“From the Haudenosaunee we can learn to:

       - “Mother Earth: What We Can Learn From the
           Haudenosaunee About Living On a Changing Planet”
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Water Pollution: Filtration and Distillation
By: Byron Norelius

HELPFUL  TERMS 
Types of Pollution

Biological

Chemical

Distillation

Filtration

Garbage/Litter

Oils

Silt

Sewage

Thermal

Turbidity
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Garbage/Litter
This is probably the most recognizable form of pollution 
and can be easily spotted when present in the 
environment. It includes any kind of solid refuse dropped 
or dumped into environmental water sources (papers and 
plastics, appliances, etc). Local examples include 
Onondaga Creek or Onondaga Lake, and an important 
global example is the Great Paci"c Garbage Gyre, 
a patch of #oating trash the size of Texas.

Silt/Turbidity
Silt is the very "ne, clay dust in soil. While silt is a rich 
(nutrient-wise) component of soil, when soil erodes the 
silt is so light that it remains suspended in the water 
column. This gives the water a muddy look and blocks 
light from penetrating the water. Without light, plant 
communities can su!er in heavily silted water.  Silt slowly 
sinks out of the water column in still water, depositing a 
dense layer on lake and ocean bottoms which may 
actually su!ocate aquatic invertebrates including 
arthropods, mollusks, and corals.

Oils
While oil does not readily mix with water and in fact 
#oats on water, it causes signi"cant environmental 
disturbance when spilled in water. Birds and mammals 
coming into contact with the oils become coated, 
reducing their ability to insulate themselves from water 
temperatures leading to hypothermia. If animals attempt 
to clean themselves they ingest the oil, causing damage 
to liver and kidneys, dehydration, and impaired digestion. 
As a layer #oating on water, oil blocks light and impacts 
photosynthetic organisms in the water.

Thermal
Industrial processes such as power generation use water 
to absorb excess heat. When this heated water is released 
into the environment, it is considered thermal pollution. 
Abrupt changes in temperature of water in aquatic 
systems can cause changes to the ecosystem (which 
plants and animals can survive there), and also changes 
the amount of dissolved oxygen available to aquatic 
animals (cooler water can hold more oxygen). Thermal 
pollution in oceans has been implicated in coral bleaching 
and coral reef death.

Types of Pollution



Water Pollution: Filtration and Distillation
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Biological
Organisms can be seen as pollution in some circumstances. Invasive species of plants 
and animals released into a new natural environment where they do not belong have 
the potential to be extremely well adapted to their new environment which almost 
always comes at the expense of native organisms. Examples of this in Central New 
York include Asian carp, Eurasian Watermilfoil, Water Chestnut, Phragmites, and Zebra 
Mussels. Population explosions of native organisms can be thought of as biological 
pollution. When nutrient levels in water rise as a result of sewage or fertilizer 
contamination, algal blooms occur. At high population levels the microorganisms use 
up the nutrients and then starve, dying o! in large numbers. The decomposition of 
organic matter in water uses up dissolved oxygen, depleting the available air for 
animal life leading to deaths of "sh and aquatic invertebrates.

Sewage
Sewage pollution occurs when untreated human waste is released into the 
environment. Sewage is organic matter and uses dissolved oxygen in the water 
to decompose. Sewage also provides nutrients for algal blooms which also result in 
oxygen depletion. As bodily waste, sewage also poses the danger of spreading 
pathogenic microorganisms (protists and bacteria, etc.) to large numbers of people 
if drinking water sources are contaminated. In Syracuse, we have a sewage pollution 
problem related to our antiquated sewage infrastructure, which couples street runo! 
entering storm drains with human waste from homes and buildings.  During large rain 
events, the Metro Plant cannot treat the mixed rainwater and sewage fast enough. 
To prevent sewage from backing up into homes, combined sewage over#ows (CSOs) 
open up along Onondaga Creek, releasing the excess rainwater/raw sewage 
combination directly into the environment.

Chemical
Chemicals are all around us, some are naturally occurring and some have been 
engineered by chemists. Chemical water pollution refers to the contamination of 
water sources with a concentration of chemical that is greater than the natural 
concentration of that chemical. Chemical pollution can be very dangerous in a water 
source, especially since many chemicals are soluble in water. Some of the chemicals 
we worry most about include heavy metals. Some of the more toxic of the heavy 
metals include lead, cadmium, and mercury. Chemical pollution in our water extends 
to pharmaceuticals, a recent study sampling water from around the nation identi"ed 
trace quantities of a variety of prescription and over-the-counter drugs in the drinking 
water supply of many high-population areas around the country.

Nanotechnology
Nanotechnology may introduce a new source of pollution in our water.  
Manufacturing new materials on the Nano level may result in nano-sized waste.  
At one billionth of a meter to 10 billionths of a meter, nano- size pollutants may have 
unexpected properties such as increased reactivity, may be more di$cult to "lter out 
by traditional methods and pass more easily through living membranes. This science 
is so new, the potential damage to the human body and/or the ecosystem is 
unknown. 



Demonstration 1

MATERIALS NEEDED 
Food-safe (only used for food 
science) chemistry apparatus for 
distillation

Bunsen burner or oil 
bath(Silicone oil)/hotplate for 
heat

Kool-Aid drink mix (a colored 
variety using sugar or syrups as 
opposed to sugarless sweeten-
ers)

Water

Clean disposable pipettes

Students should
be able to:

Describe the distillation process
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Water is cleaned naturally both by the action of "lters (sandy soils, peat bogs) and 
through a large-scale distillation of water. The water cycle constantly removes pure 
water from bodies of water through evaporation, leaving contaminating chemicals 
behind. Distillation works by boiling the water o! of the chemicals and cooling 
it back to a liquid as it passes through chemistry apparatus.

The distillation process will take about twenty minutes to begin distilling 
(depending on your setup), so it should be started just before the "ltration 
activity or prior to the demonstration if only using the distillation. First, set up 
the distillation apparatus as shown in the photo*. Mix enough Kool-Aid to "ll your 
roundbottom #ask around 2/3 full. Place setup so the #ask is above Bunsen burner 
or in oil bath; begin running cold water through the condenser (either from a sink 
or from a "shtank pump in a bucket of ice water). Check the collecting beaker 
periodically for distillate, which will be clear.

When there is enough distillate, show students a sample of the unprocessed 
Kool-Aid and the results of the distillation. Review why Kool-Aid represents 
chemical pollution (that it includes is made of three major chemical parts: 
arti"cial colors, arti"cial #avors, and sugars) and ask which of those chemicals can 
they see has been removed. The color was the only visible chemical, so we know 
it was removed. Next, ask students how they can test for arti"cial #avors. The most 
common response seems to be, “Taste it!” There is an easier way to check for 
#avors, since #avor and scent are so closely linked (ask students if they have ever 
had their nose stu!ed up when sick and had food taste funny). Have a few 
students (or all of them, if possible) smell the sample to test for scents/#avors. 
They should be able to identify the correct #avor from the carried-over scent. 
Flavor is a volatile compound and boils o! with the water, so distillation cannot 
remove it.

The last chemical, sugar, is a taste test. Students attempt to taste for sweet, but 
often get confused between a sweet taste and a fruity #avor. Since we know that 
the #avor will be present (from our smell test), try asking what it would taste like 
if the sugar came across in the clear liquid. Hopefully they get to the answer, “Just 
like regular Kool-aid.” If sugar is not present in the distillate, then, it should taste 
like #avored water. Ask for taste volunteers after reviewing that we should never 
taste test a scienti"c experiment unless we know for sure that the equipment and 
materials we use are clean and safe. Use a disposable pipette to squirt a bit of the 
distilled water into volunteers’ mouths. The solution should taste fruity, but #at and 
not sweet. Sugar is left behind (though arti"cial sweeteners like sugar alcohol may 
come across).

While the removal of the color and the sugar are complete (and thus dramatic) in 
this demonstration, a key point to make is that not all of the chemicals in Kool-Aid 
are removed. Distillation, or at least a simple distillation like the one demonstrated 
here, is not a perfect way to purify water. The product, also, is water without 
dissolved salts and compounds that give water its natural taste, so the taste of 
“pure” water is not necessarily a pleasant one.

Information for the Teacher



Part 1: Solution to Pollution

MATERIALS NEEDED 
Trays or plastic covers

8.5 x11 sheets os paper

Colored pencils or markers

Used motor oil

Grape Kool-Aid
          (sweetened with sugar)

Sprinkler bottler

Glitter

Students should
be able to: 
Design a terrain

Describe the impact of three 
types of pollution
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The surface of the earth varies widely all over the world. In this activity, you will 
explore the ways the layout of land e!ects pollution by creating mountains, 
valleys, streams, lakes, and towns. 

What to do:

Topography and Pollution

1) Using the 8.5 by 11 sheet of paper, crumple  
     this up into a ball.  Undo the crumpled 
     paper and slightly #atten onto your tray.

2) Using markers place roads, waterways, 
     lakes and towns on your terrain. Make a 
     key to show what each color represents.

3) Sprinkle glitter on your terrain to represent   
     solid pollution like plastics.

4) Drop a few drops of motor oil on your road 
     area to represent oil pollution or oil spills.

5) Add a little Kool-Aid by sprinkling the dry   
     crystals on your terrain.  This will represent 
     chemical pollution that dissolves in water.

6) Use the sprinkler bottle to rain on the 
     whole environment.  It should rain enough  
     to create small pools of water. 

Note what is happening to the environment.  
Write your response on the worksheet.  



Part 2: Solution to Pollution

MATERIALS NEEDED 
1-liter soda bottle,
 sliced into 2 pieces

Activated charcoal/activated 
carbon (pet store charcoal)

Cotton/polyester "lling

Sand

Co!ee "lter

Rubber band

Glitter

Used motor oil or vegetable oil

Kool-Aid drink mix
 (a colored variety using  
 sugar or syrups as
 opposed to sugarless  
 sweeteners)

Water

Clear plastic cup

Plastic spoon

Science journal

Students should
be able to: 
Describe 7 types of pollution

Build a simple water "lter

Describe the distillation process
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Because there are so many di!erent things that can be considered water pollution, 
there are many systems used to clean polluted water. In this activity, you will
explore the e!ectiveness of di!erent "lter materials by constructing your own 
"lters and "ltering water contaminated with up to three di!erent types of 
pollution.

1) Each group should have a 1-liter plastic bottle cut into two pieces, 
      the funnel-like top part of the bottle will house the "lter, and the bottom will 
      collect the "ltered water. Secure a small piece of paper co!ee "lter to the open   
      mouth of each funnel with a rubber band to prevent sand and charcoal from      
      falling through. 

2) Your group will be given a set of "lter materials to test: polyester "lling, sand,   
      and activated carbon. You will chose one, two or three of the "lter materials to 
      test in your "lter design.  You will also choose the order of materials to place in   
      your funnels.

3) When you are "nished building your funnel "lter, pipette the polluted water in  
      to the "lter system.

4) When water has come through the "lter, you can compare to the un"ltered
      por tion to see how well your "lter materials worked.

What to do:

Water Filtration



Solution to Pollution Worksheet
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1) From your paper terrain, what occurred when the rain came down on your environment?  Talk about what happens 
      to each of the three types of pollutants introduced onto the terrain.

2) Explain how you designed your "lter.  Draw and label your "lter.  Label where the three types of pollutants were found.

 

__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________

3) Explain the water puri"cation process. (Talk about the three types of pollutants used.)

__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________

Parts 1 and 2

Name: ___________________________________   Date:______________



Solution to Pollution Worksheet
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1) Identify the types of pollution found in Onondaga Lake.  

__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________

2) What are the sources of these pollutants?

__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________

3) What is currently being done to assist with the cleanup of Onondaga Lake?

__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________

4) Explain the role of the Onondaga Nation on the Onondaga Lake cleanup process.

__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________

Research 
Take the research question provided by your teacher and work to answer the question with as much depth as 
possible.  You can begin with some of the websites listed on the resource page and expand to include your own 
"ndings.

Materials needed:
Research question
Computer lab
Library resources

Part 3

Name: ___________________________________   Date:______________

Can you !nd 
Onondaga Lake 

on this image 
from NASA?



Research Resource Page
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The following websites may assist in this process:

Onondaga Nation 
http://onondaganation.org/

Onondaga Lake Partnership
http://www.onlakepartners.org/

DOE Onondaga Lake Clean Up
http://www.dec.ny.gov/chemical/8668.html

Onondaga Lake Improvement Project
http://www.lake.onondaga.ny.us/

Onondaga Lake
http://en.wikipedia.org/wiki/Onondaga_Lake

Haudenosaunee
http://www.nmai.si.edu/education/"les/HaudenosauneeGuide.pdf

Onondaga Faithkeeper, Oren Lyons
http://www.youtube.com/watch?v=quuA99ggOZ4

ESF Center for Native Peoples and the Environment
http://www.esf.edu/nativepeoples/

United Nations Environmental Program: Indigenous Peoples
http://www.unep.org/indigenous/

Lecture on Land Restoration
http://www.peacecouncil.net/NOON/commonfuture/II/12FindingCommonGround.htm

Onondaga “Brighten the Chain” Land Claim Video
http://www.onondaganation.org/news/vid_brighten.html

Additional Resources:

The Milton J. Rubenstein Museum of Science & Technology Planetarium show:
“Mother Earth: What We Can Learn From the Haudenosaunee About Living On a Changing Planet” 



Information for the Teacher
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Part 1
1) Students should look at their paper and identify areas that are hills and valleys.  From there have 
              them think about where water might stream and collect.  Ask them about where roads might be 
              located and people’s homes or villages.  
2) Discuss the impact of humans on the landscape (roads, dams, parks, houses, etc.)
3) Review the types of pollution and have them name the glitter (plastics/solids), kool-aid (chemical), 
              and the oil.
4) To help with the oil it is a good idea to have an adult drop just two or three drops of used motor oil 
              onto the terrain.  It is amazing how much this will pollute the environment.  Be careful not to over
              power the system with oil pollution.
Part 2
5) Students should be given a brief introduction to the activity explaining what a "lter does and giving 
              some starter ideas as to how to build one (diagram of funnel "lter with layers of "lter materials as a 
              possible "lter design.)
6) Students pipette the water from the water on the terrain into the "lter system.  Continue to pipette 
              until a few tablespoons of water are running through the "lter.
7) Students can be encouraged to look around at other groups "lters to see what others have done and 
              what the di!erent results from the "lters might be.
8) During our programs, most students are left with clear water in their collecting cup that is tinged 
              blue or purple.  When smelling the water, students may notice both an oil and grape smell.   Glitter 
              has always successfully been removed by the "lter, as have visible clumps of oil.  Students can make 
              a claim that the oil and kool-aid are harder to remove than the glitter. Since oil is technically a
              chemical, this activity may convey that if chemicals are dissolved in water, they can be the hardest
              to remove by "ltration.
9) Discuss:  Which was easier polluting or cleaning up the water?  Did you successfully clean up the
              pollution?  Where did most of the pollutant end up?  Would you drink the water (why or why not)?  
               What pollutants were easier to "lter out?  Which were more di$cult and why?
Part 3
10) Link the learning from this activity to the Onondaga lake pollution and cleanup process by having 
              the student’s complete research and answer the worksheet questions. Try dividing the class into four 
              groups and have each focus on one question.

Activity Teacher Notes:

New York State Standards
Standard 1:
Scienti!c Inquiry 
Key idea 1: s1.1a, s1.1c, s1.2a, s1.3, s1.4
Key Idea 2: s2.1c, s2.1d 
Skills: Observing, describing

Engineering Design 
Key Idea 1:T1.4a, T1.5a, T1.5b
Key Idea 5: 5.2

Standard 7: 
Key Idea 1:1.1
Identify Cause and e!ect
relationships
Use indicators and interpret results

Standard 4: 
Key Idea 7: 7.1e, 7.2a
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