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Vertical	
  Integration:	
  Students	
  Learning	
  &	
  Growing	
  
One	
  approach	
  to	
  vertical	
  integration	
  of	
  GLOBE	
  and	
  NASA	
  assets	
  has	
  been	
  to	
  encourage	
  students	
  in	
  Career	
  
Technical	
  Education	
  (CTE)	
  Academies	
  at	
  GME	
  high	
  schools	
  to	
  conduct	
  and	
  present	
  their	
  scientific	
  research	
  through	
  
their	
  CTE	
  coursework	
  each	
  year.	
  For	
  example,	
  students	
  at	
  Skyline	
  High	
  School	
  in	
  Oakland,	
  California	
  have	
  
presented	
  GLOBE	
  research	
  work	
  as	
  sophomores,	
  juniors	
  and	
  seniors	
  in	
  the	
  Green	
  Academy.	
  

2018	
  Student	
  Research	
  Symposium	
  at	
  NASA	
  AMES

2017 GLOBE Student Research Symposium at NASA JPL

RESEARCH' POSTER'PRESENTATION'DESIGN'©'2015

www.PosterPresentations.com

Skyline Earth Team spent the year 
analyzing stream health in the 
Sausal Creek Watershed.

INTRODUCTION

PROJECT BACKGROUND

We tested water quality at several 
sites throughout the watershed:
• Dimond Park
• Dimond Canyon
• Scout Road
• Joaquin Miller Court

We used LaMotte water testing kits 
to collect data including: 
• temperature
• pH
• dissolved oxygen

We tested for Benthic Macro-
invertebrate (BMI) presence using 
kick samples. 

We sent water samples to a lab for 
microbiological analysis in an effort 
to draw more direct conclusions 
about the effects of pet waste on 
environmental and public health.

Finally, we collected public opinion 
data using pre and post surveys.

METHODS

The table above shows data collected for 
several parameters tested for. 

The table above includes fecal coliform 
enumerations from our 4 test sites.  

RESULTS RESEARCH IMPLICATIONS
Our research implies that the 
community needs to be made more 
aware of the environmental and 
health risks posed by poor water 
quality. In 1976, the U.S. EPA 
dictated that fecal coliform not 
exceed 200 CFU/ 100 mL for 
recreational waters, however all of 
our samples exceeded this standard.

How significant do you think the effects of 
pet waste are on water quality?

It is strongly recommended that the 
City of Oakland works to combat 
issues of water quality, including 
those caused by pet waste, by 
installing more trash cans, waste 
bags, and educational signs at parks 
to encourage people to pick up and 
dispose of their pet waste.  

ACKNOWLEDGEMENTS

One prominent issue affecting the 
community of Oakland is poor water 
quality as a result of contamination 
from things like highway runoff and 
pet waste. Our team has been 
investigating the specific issue of 
pet waste contamination and 
working to address this problem in 
our community.

The Effects of Pet Waste on Water Quality in Sausal Creek

Pet Waste and Water Quality in Oakland

RESEARCH QUESTION
How does pet waste affect the 
health of Sausal Creek and how 
informed is the community on this 
issue?

Sample Description Fecal Coliforms
Dimond Park Playground 
(9:55 AM)

2700 CFU/100 mL

~200 yards from Dimond 
Canyon Trail (9:55 AM)

3200 CFU/100 mL

Scout Rd Access Point (10:00 
AM)

1100 CFU/100 mL

Joaquin Miller Ct Access 
Point (10:05 AM)

380 CFU/100 mL

Dimond 
Park

Dimond 
Canyon

Scout Road Joaquin 
Miller
Court 

Temperature 13.8 C 11.2 C 12.56 C 8 C

pH 8 7.33 8.36 7.33

Dissolved 
Oxygen

11.78 ppm 8.65 ppm 9.59 ppm 9.07 ppm

BMI 
Indicator 
Species

3 N/A 4 7

CONCLUSIONS
Data from the tests that we 
performed indicated that pet waste 
negatively affects water quality.  BMI 
counts, temperature, and dissolved 
oxygen  suggested that areas with 
less pet and human traffic were 
healthier.

The microbiological lab data 
reinforced our hypothesis.  Dimond 
Canyon, the site expected to have 
the most pet traffic, exhibited very 
high levels of fecal coliform.  Joaquin 
Miller Ct., an isolated site with low 
traffic, had significantly lower levels. 

2019 GLOBE Student Research Symposium at NatureBridge
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  with	
  the	
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  in	
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  &
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  Project	
  &
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• Students	
  become	
  GLOBE	
  certified	
  and	
  
work	
  with	
  high	
  school	
  students	
  for	
  3-­‐4	
  
days.	
  Trained	
  in	
  Atmosphere	
  Protocols	
  
• Uses	
  the	
  Climate	
  Study	
  Curriculum
• Early	
  Childhood	
  Education	
  Course	
  -­‐
Elementary	
  GLOBE	
  Facebook	
  Live	
  
presentations
• Student	
  teachers	
  hone	
  their	
  skills	
  in	
  
teaching	
  GLOBE	
  content	
  prior	
  to	
  
education	
  careers



Urban	
  Heat	
  Island	
  Impacts
• Increased  energy  
consumption
• Elevated  emissions  of  air  
pollutants  and  greenhouse  
gases  – ozone
• Compromised  human  health  
– increased  death  rate



Recording	
  surface	
  temperature	
  is	
  important
To	
  help	
  verify	
  surface	
  temperature	
  readings	
  collected	
  by	
  NASA	
  satellites.

Image:	
  NASA

Image:	
  Kevn Czajkowski

Image:	
  Windows	
  to	
  the	
  Universe

Find  out  more  about  
NASA’s  MODIS  Imagery



GLOBE	
  Urban	
  Heat	
  Island	
  Effect-­‐
Surface	
  Temperature	
  Field	
  Campaign

https://www.globe.gov/web/surface-­‐temperature-­‐field-­‐campaign



Urban	
  Heat	
  Island	
  Effect-­‐
Surface	
  Temperature	
  Field	
  Campaign

• October,	
  December	
  and	
  March
• Need	
  both	
  urban	
  and	
  rural	
  
schools	
  so	
  we	
  can	
  compare.
• 5	
  different	
  days	
  each	
  month.
• Take	
  observations	
  on	
  a	
  variety	
  
of	
  land	
  cover	
  around	
  your	
  
school



GLOBE	
  E-­‐Training/Atmosphere/Surface	
  Temperature

https://www.globe.gov/get-­‐trained/protocol-­‐
etraining

http://www.globe.gov/get-­‐
trained	
  

https://www.globe.gov/get-­‐
trained/protocol-­‐etraining/etraining-­‐
modules/16867642/12267



Collect	
  Surface	
  Temperature	
  Data!



https://www.globe.gov/globe-­‐data/data-­‐entry

What	
  did	
  you	
  find	
  out	
  
about	
  today’s	
  surface	
  
temperature?



Datasets	
  from	
  NASA	
  Satellites

https://developers.google.com/earth-­‐engine/datasets/
https://earthdata.nasa.gov/special-­‐feature-­‐modis-­‐
global-­‐land-­‐surface-­‐temperature

Help	
  Guide	
  Under	
  the	
  AREN	
  Project:	
  
https://www.globe.gov/documents/23174792/24151782/AREN+GLOBE+Program+Quick+Guide+for+Accessing+Satellite+Data.pdf/7cf42c4a-­‐c7bc-­‐44f1-­‐8e2c-­‐
252a26ef0c8b





Student	
  Research	
  Questions

1. Which	
  surfaces	
  have	
  warmer	
  or	
  cooler	
  surface	
  temperature?
2. How	
  do	
  local	
  weather	
  conditions	
  affect	
  surface	
  temperatures	
  of	
  

different	
  materials	
  over	
  time?
3. How	
  do	
  surface	
  temperatures	
  at	
  my	
  school	
  compare	
  with	
  another	
  

school	
  in	
  a	
  different	
  environment	
  (ex.	
  Urban	
  vs.	
  Rural)?

What	
  are	
  your	
  
research	
  
questions?





NASA’s	
  Interest	
  in	
  Urban	
  Heat	
  Island

https://youtu.be/Od2d1bYQVHs



More	
  NASA	
  Resources

https://earthobservatory.nasa.gov/blogs/eokids/
eo-­‐kids-­‐urban-­‐heat-­‐islands/

https://climatekids.nasa.gov/heat-­‐islands/



Data	
  Analysis

• Creation	
  of	
  Urban	
  Heat	
  Island	
  Story	
  Map

• Data	
  Literacy	
  Cubes

• Practice	
  with	
  Graph	
  Cube





































Activity:	
  Analyze	
  Shumate	
  Middle	
  School	
  Data	
  –
using	
  Data	
  Literacy	
  Cubes



Data	
  Literacy Cubes



Data	
  Literacy Cube	
  Questions



Graph	
  Cube	
  Activity

Setting	
  students	
  up	
  for	
  success:

1. What	
  modifications	
  may	
  you	
  
want	
  to	
  make?

2. What	
  should	
  students	
  be	
  
doing?	
  	
  
How	
  will	
  they	
  demonstrate	
  
success?

3. How	
  do	
  we	
  measure	
  success?

• Divide	
  into	
  groups
• Use	
  Shumate	
  Middle	
  School	
  Graphs
• Use	
  the	
  Graph	
  Cubes	
  and	
  one	
  differentiated	
  
question	
  sheet	
  from	
  your	
  table
• Explore	
  these	
  maps	
  using	
  the	
  cube	
  and	
  cards	
  as	
  
your	
  guide
• Share	
  out	
  (End	
  by	
  11:10	
  AM)



Keeping	
  the	
  End	
  in	
  Mind
for	
  your	
  Students

International	
  Virtual	
  Science	
  Symposium	
  (IVSS)



Research	
  
Question	
  
Progression



IVSS	
  Planning	
  
Guide

GLOBE	Research	Project	Planning	Guide	
	
	
STUDENT	OUTCOME:	Students	will	be	prepared	to	submit	to	their	
research	to	the			GLOBE	International	Virtual	Science	Symposium.		

	
(RUBRICS	Link	is	at	the	bottom	of	document.)	

	
TIMELINE	IVSS:	
	
¨	12	weeks	prior	to	IVSS	deadline:	Assign	Groups:		

• Student	groups	assigned	
• Research	question	assigned	to	student	groups	

	
¨	10-11	weeks	prior	to	IVSS:	The	Research	Question	and	Revision	of	Research	
Question	

• Three	types	of	Research	Questions:	
o Descriptive.	When	a	study	is	designed	primarily	to	describe	what	is	going	

on	or	what	exists.		
§ Public	opinion	polls	compared	to	GLOBE	data	can	be	used	to	

describe	we	are	simply	interested	in	describing	something.	
o Relational.	When	a	study	is	designed	to	look	at	the	relationships	between	

two	or	more	variables.		
• How	does	___	and	___	compare?	

o Causal.	When	a	study	is	designed	to	determine	whether	one	or	more	
variables	causes	or	affects	one	or	more	outcome	variables.	n		

• What	affect	does	___	have	on	___?	
• Write	a	one	sentence	HYPOTHESIS	that	answers	your	question.	

	
¨	4-9	weeks	prior	to	IVSS:	Collect	Data	and	UPLOAD	to	GLOBE	website		

• Determine	equipment	need	to	perform	field	work	
• Design	data	collection	plan		

o Determine	frequency	of	data	collection		
o Decide	where	will	data	be	collected	
o Identify	who	will	collect	data	
o Identify	who	will	enter	data	into	GLOBE	database	

• Data	Collection	from:	
o Field	work	from	data	collection	plan	
o GLOBE	Visualization	Tool	
o NASA	Satellite	data/images	

	
¨	6	weeks	prior	to	IVSS:	Write	Introduction	

• Obtain	poster	template	and	IVSS	rubric	
• Write	about	the	following:	

o Describe	the	problem	you	are	trying	to	solve	
o State	of	the	science	of	your	topics		
o Why	is	this	research	important	to	your	group?	
o What	is	the	community	connection	of	your	research?	

	
¨	5	weeks	prior	to	IVSS:	Write	About	Your	Research	Method	

• Write	about	the	following:	
o Describe	what	you	did	for	your	research.			



IVSS	
  Submission	
  Webpage

IVSS$Submission$

$

Poster	
  Template

https://www.globe.gov/news-­‐events/globe-­‐
events/virtual-­‐conferences/2019-­‐international-­‐virtual-­‐
science-­‐symposium/instructions

https://www.globe.gov/web/united-­‐states-­‐of-­‐
america/home/student-­‐research-­‐symposia/student-­‐
resources



IVSS	
  Rubrics
Each	
  of	
  the	
  rubrics	
  below	
  will	
  be	
  used	
  to	
  evaluate	
  the	
  reports.	
  There	
  are	
  required	
  report	
  components	
  for	
  each	
  
grade	
  band.	
  See	
  https://www.globe.gov/news-­‐events/globe-­‐events/virtual-­‐conferences/2019-­‐international-­‐
virtual-­‐science-­‐symposium/rubrics-­‐and-­‐badges



Questions Exit	
  Slips

• What	
  do	
  you	
  need	
  
to	
  implement	
  the	
  
UHIE	
  campaign?

• How	
  will	
  you	
  
engage	
  your	
  
teachers	
  in	
  the	
  
UHIE	
  campaign?



QR	
  Code	
  for	
  GME	
  Presentations



Contact	
  Information
Dr.	
  Kevin	
  Czajkowski Janet	
  Struble
GEPL	
  Professor	
  and	
  PI Project	
  Manager
Kevin.czajkowski@utoledo.edu Janet.struble2@utoledo.edu

Website: http://www.globe.gov/web/mission-­‐earth
Email: http://globe.mission.earth@gmail.com

Twitter:@globemissionear
The	
  material	
  in	
  this	
  document	
  is	
  based	
  upon	
  work	
  supported	
  by	
  NASA	
  under	
  grant	
  award	
  No.	
  NNX16AC54A.	
  Any	
  opinions,	
  findings,	
  and conclusions	
  or	
  recommendations	
  expressed	
  in	
  this	
  material	
  
are	
  those	
  of	
  author(s)	
  and	
  do	
  not	
  necessarily	
  reflect	
  the	
  views	
  of	
  the	
  National	
  Aeronautics	
  and	
  Space	
  Administration.

YouTube	
  channel:	
  	
  http:tinyurl.com/globemissionearth

Facebook:	
  https://www.facebook.com/globemissionearth/

webinars


