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Introductions
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What happened to the scienti�c method?
"This approach often obscures or distorts the processes of inquiry as they are
practiced by scientists. Practices, such as reasoning carefully about the implications
of models and theories; framing questions and hypotheses
so that they can be productively investigated; systematically analyzing and
integrating data to serve as evidence to evaluate claims; and communicating and
critiquing ideas in a scienti�c community are vital parts of inquiry. However, they
tend to be missed when students are taught a scripted procedure designed to
obtain a particular result in a decontextualized investigation. Furthermore, these
higher-level reasoning and problem-solving practices require a reasonable depth of
familiarity with the content of a given scienti�c topic if students are to engage in
them in a meaningful way. Debates over content versus process are not in step with
the current views of the nature of science…. Science is seen as a fundamentally
social enterprise that is aimed at advancing knowledge through the development of
theories and models that have explanatory and
predictive power and that are grounded in evidence. In practice this means that
content and process are deeply intertwined."(NRC, 2012b, p. 127)
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Please introduce yourself!
Name
School & Grade
Preservice or inservice

New to MULTI?
How is water included in your curriculum?

 

My name is Tara Kimmey and I am a Middle School Science Teacher. I teach level 5-7. I
have been taking MULTI classes since Fall 2018. I teach the water cycle and water

�ltration within a speci�c Ecosystem/Biome. ― TARA KIMMEY

Jamie Jay Summers - Colorado STEM Academy, level 3 - Brand new to MULTI.- We focus
on weather and the observable changes it can make in our world. ― JAMIE JAY SUMMERS
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Quick look at Padlet
How to �nd other resources 
Remaking the modules 
"Like" the padlet for ease 
Other questions?
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Our de�nition of STEM
From Outlier Research: "In all cases, it is clear that some of the most valued
components of STEM schools are not STEM-discipline speci�c, but relate to
broader, transferrable, lifelong skills…Educational philosophers such as Dewey,
Piaget, Vygotsky, and Bruner have advocated for inquiry and constructivist
approaches for over a century. They argued
for student autonomy, relevance, collaboration with peers, and learning-by-doing."

https://padlet.com/jjaz2co/fxvbd4kr4mva
https://padlet.com/jjaz2co
https://padlet.com/jjaz2co
https://padlet.com/GLOBEsrivers
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https://padlet.com/jjaz2co
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MULTI
Funded by NSF 
Community based approach--Check out FB and Twitter! 
Focus on teacher PD to more effectively engage underserved students (AST) 
Earth systems science based learning activities--GLOBE (Global Learning &
Observations to Bene�t the Environment) 
Workshops & research on implementation 
Our research: STEM content, 21st century skills, career pathways 
Questions about follow up?

MULTI
A MULTI Approach to Engaging Students and Teachers in
Effective STEM Education

MSUDENVER
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Who are your focal students?
Think of two or three students you work with who have been less engaged in
science or STEM. Please describe them here...you will be re�ecting on how
effectively this content and/or approaches would engage your focal students
throughout MULTI.

Developing a Growth Mindset in Our Students
Word document

PADLET DRIVE

Student L in my class is a girl who has a very �xed mindset when it comes to math and
science. She believes that she will never be a "good" student so her main goal at school is

socializing. Student A is an English language learner who struggles with taking feedback.
If any type of feedback from other students or teachers will cause him to shut down and

stop trying. He also has poor attendance and an unstable home life. ― JULIE PITZ

M - he is a very capable and bright student who tends to check out when he thinks he
already knows what we’re learning. I’d like to teach with students like him in mind to

keep him engaged and interested in the topic. D - he does not have con�dence in his
abilities and is one of those students who stops trying out of self preservation. I teach

with him in mind to encourage effort, trial and error, and learning from our mistakes 
― ALYSSA MAGIER

Students who don’t qualify for services and are left to struggle without support and
intervention at the level required for success. ― JENNIFER SUGGS-HAMMONDS

Student 1 is not engaged because they had a less-than-favorable learning experience last
year. His teacher quit last October and substitute teachers �nished off the year. Because

of this, he is "checked out." He feels behind the other students, and he feels lost, so he
spends time on his phone instead of trying. ― MARIA CROUSE

https://padlet.com/jjaz2co
https://msudenver.edu/case/multi/
https://padlet.com/jjaz2co
https://padlet-uploads.storage.googleapis.com/31269024/cf9b2e2ff780848774fc8463cedfc1e9/Developing_a_Growth_Mindset_in_Our_Students.docx
https://padlet.com/jpitz
https://padlet.com/alyssa_magier
https://padlet.com/eggsuggs
https://padlet.com/maria_crouse


My focal students aren't as successful as they could be because they can't �nd the
relevancy to engage within the content. Other students are feeling that they are not good

at subjects because it is hard, and they would rather back out than engage.
― KYLIE HINCHMAN

I have experience with a student that wants to do the work, but struggles with focusing
in the classroom. He gets restless and gives up easily without asking any questions. 

― ARIANNA LEBLANC

My focal students have struggled with connecting to the material or viewing the material
as relevant to them. ― RANDALL GIBSON

Students that miss school, can not stay focused(problems at home), physical or sexually
abused.. kids that are violent and are on the spectrum. ― LUEVANON052010

One word: apathy. A subset of my former high school students resisted hands-on
learning because they were skilled at memorizing facts, as taught by their former science

teacher. ― CHRISTINA BUFFINGTON

Some my focal students include kids who want the teachers to just give them the answer
rather than struggling for a bit to come up with an understanding of the concepts. These
are the students that I try to work with to instill a love for science or at the very least an

appreciation for science concepts. ― CARLOS HERNANDEZ

BR- This is a kiddo I had a few years ago. He was from a very low income home and
never saw himself as a student. In class he was a high reader and solid in math but didn't

see a future for himself in academics. ― JAMIE JAY SUMMERS

Students that haven't been engaged in sciences because it is "too hard" or "too
complicated" they have not had teachers provide opportunities to grow their knowledge

and don't feel they have access to it. ― MATTHEW DAVIS

Students who are developing the ability to focus or internal motivation ― KGOSS4

Students that have been unsuccessful in other classes due to dyslexia or other identi�ed
dysmorphia. Hands on work is easier for these learners to connect their writing to for

analysis. ― KATHLEEN JAKOBSEN
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David Padgett, Associate Professor of Geography,
Tennessee State University and Director of the
Geographic Information Sciences Laboratory, Nashville,
TN. New to MULTI. GLOBE Partner and Trainer since
2001.

GLOBE Information & resources
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GLOBE Student Research
View and upload Student Research Reports, as well as �nd Resources for Students
and Teachers

Student Research Reports - GLOBE.gov
Check out student research reports from around the world!
Would you like to have your report added? Click on the graphic
to the right to submit your report. Please note that projects can
be uploaded in any language!

GLOBE
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UCAR Center for Science Education (UCAR SciEd)
Engaging all learners to explore and understand our changing world.

UCAR Center for Science Education
From brief encounters with atmospheric science to in-depth
research opportunities,the UCAR Center for Science Education
works with students of all ages to broaden science
understanding.

UCAR
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GLOBE Resources

https://padlet.com/kylie_hinchman
https://padlet.com/aleblanc14
https://padlet.com/gibson_randall80
https://padlet.com/luevanon052010
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https://padlet.com/tsuglobeme
https://padlet.com/jjaz2co
https://www.globe.gov/do-globe/research-resources/student-research-reports
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GLOBE Resources
This list of links and notes are resources from GLOBE that may
be helpful to your overall GLOBE work.

PADLET

This is where the link to the Vertical Science Literacy doc is - three themes: water &
watersheds, atmosphere, weather & climate, ecosystems & habitats...K-8...NGSS-

aligned...GLOBE, WILD, PLT & WET activities used... ― JENNIFER BOURGEAULT
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GLOBE: Earth as a System
Perceiving Earth as a system begins when we �rst feel warmth from sunshine or get
wet standing in the rain. Understanding Earth as a system – Earth System Science –
requires a quantitative exploration of the connections among all parts (atmosphere,
hydrosphere, lithosphere, and biosphere) of the system. The measurements of The
GLOBE Program provide students with the means to begin this exploration for
themselves.
The processes comprising the global environment are interconnected. Many of the
major environmental issues of our time have driven scientists to study how these
connections operate on a global basis – to understand Earth as a system.

Earth_as_a_System_Introduction.pdf
PDF document

PADLET DRIVE
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GLOBE International Virtual Science Symposia
2019 IVSS is accepting reports NOW through April 10!

https://padlet.com/usglobecc/u2hct62nz5o8
https://padlet.com/usglobecc
https://padlet.com/jjaz2co
https://padlet-uploads.storage.googleapis.com/31269024/ef276f4f25436216ec8cceb8a32faa4a/Earth_as_a_System_Introduction.pdf
https://padlet.com/GLOBEsrivers


2019 International Virtual Science Symposium -
GLOBE.gov
Dr. Julie Malmberg from the GLOBE Implementation O�ce
hosted an informational webinar about the 2019 GLOBE
International Virtual Science Symposium on Thursday, 25
October 2018. The webinar featured an overview of the IVSS
and information about the newly updated virtual badges.

GLOBE
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GLOBE Mission Mosquito campaign

Mission Mosquito - GLOBE.gov
The goal of GLOBE Mission Mosquito is to create an organized
citizen science community - primarily through formal education,
with targeted outreach to informal education - that will conduct
and report local observations using the GLOBE Observer
Mosquito Habitat Mapper ( GO MHM).

GLOBE
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GLOBE Teacher's Guide
The GLOBE Teacher's Guide is an online collection of background information,
science protocols (data collection procedures), and learning activities organized by
Earth spheres: Atmosphere, Biosphere, Hydrosphere, and Pedosphere (Soil).

GLOBE_Teachers_Guide_introduction.pdf
PDF document

PADLET DRIVE
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Elementary GLOBE

https://www.globe.gov/news-events/globe-events/virtual-conferences/2019-international-virtual-science-symposium
https://padlet.com/jjaz2co
https://www.globe.gov/web/mission-mosquito
https://padlet.com/GLOBEsrivers
https://www.globe.gov/do-globe/globe-teachers-guide
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Elementary GLOBE is designed to introduce students in grades K-4 to the study of
Earth system science.

Elementary_GLOBE_implementation_guide.pdf
PDF document

PADLET DRIVE

Here is a direct link to Discoveries at Willow Creek:
https://www.globe.gov/web/elementary-globe/overview/water ― ANONYMOUS
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UCAR SciEd - GLOBE Data Explorations
GLOBE Data Explorations are classroom activities to help students learn how to
analyze GLOBE environmental data while also learning atmospheric science
concepts and geography.

GLOBE Data Explorations | UCAR Center for Science
Education
GLOBE Data Explorations are classroom activities developed by
the UCAR Center for Science Education, a GLOBE Partner, to
help students learn how to analyze GLOBE environmental data
while also learning atmospheric science concepts and
geography. The nine activities were reviewed by science educators and staff at the GLOBE
Implementation O�ce and �eld tested by teachers.

UCAR
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GLOBE Advanced Data Access Tool (ADAT)
The GLOBE Program's ADAT allows you to �nd and retrieve GLOBE data using
different search parameters. 
(no login required)

MARILE COLON ROBLES JUN 05, 2019 09:28AM

GLOBE Clouds - Three Main Cloud Types
Slides used during the cloud portion with multiple pictures for the three main cloud
types (cumulus, stratus, cirrus) and "key words" from a 1st grade class.

https://www.globe.gov/web/elementary-globe/overview
https://padlet-uploads.storage.googleapis.com/324369149/8157c39299d16c554b2723f7339b33a5/Elementary_GLOBE_implementation_guide.pdf
https://www.globe.gov/web/elementary-globe/overview/water
https://padlet.com/GLOBEsrivers
https://scied.ucar.edu/globe-data-explorations
https://padlet.com/GLOBEsrivers
https://datasearch.globe.gov/
https://padlet.com/marilecolon


cloudTypes
Powerpoint presentation

PADLET DRIVE
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GLOBE Clouds website
Find information about clouds, satellite overpass times, how to read the satellite
match table, and links to cloud charts/cloud windows.

NASA GLOBE Cloud Protocol - GLOBE.gov
A team at NASA Langley Research Center will compare your
observations with satellite data for comparison purposes and
will send you an email with the results. This process allows
participants to engage in authentic science experiences
through NASA missions.

GLOBE
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GLOBE Weather
A free new NGSS-Driven middle school unit:  
 
https://globeweathercurriculum.org
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GLOBE Clouds - How to read a satellite match table!

How to Read a Terra, Aqua or GEO Satellite Match -
GLOBE.gov
Partners and Country Coordinator Tutorials (restricted)

GLOBE
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Colorado GLOBE Partners Collaborative
Link to a directory of Colorado GLOBE Partners and resources

https://padlet-uploads.storage.googleapis.com/207321092/7a7a51740b146f284a77726a3a715853/cloudTypes.pptx
https://padlet.com/marilecolon
https://www.globe.gov/web/s-cool
https://scied.ucar.edu/globe-weather-curriculum
https://padlet.com/marilecolon
https://www.globe.gov/web/s-cool/home/satelitte-comparison/how-to-read-a-satellite-match


ESS-GLOBE Collaborative Directory
by Jennifer Taylor

GOOGLE DOCS
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GLOBE Clouds Data Sheet

624fab53-4159-438e-b974-4a79c402c3cb
PDF document

GLOBE

Knowledge Building
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AST
Just in Time instruction
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Dissolved Oxygen - what is it? what affects it? why does
it matter?

DO_and_water_quality.pptx
Powerpoint presentation

PADLET DRIVE
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DO card sort

DO_card_sort.docx
Word document

PADLET DRIVE
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DO "cheat Sheet"

https://padlet.com/dawnrcummings
https://padlet-uploads.storage.googleapis.com/223267563/1bac20f457f568a214ad49c383be9818/DO_and_water_quality.pptx
https://padlet.com/dawnrcummings
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https://padlet.com/dawnrcummings


DO_cheat_sheet.docx
Word document

PADLET DRIVE

FYI- in Montessori we call these a "Control of Error." Students check their work for
accuracy with these keys; it eliminates any shame around being wrong, and gives

students ownership, which results in higher and more meaningful engagement.
― KGOSS4

Generating Questions
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Case Study Jigsaw
Read the article in your group, and if you have time, check out one of the videos
linked below. What is the problem? What kinds of data are included? What else do
you need to know? Begin to generate some research questions for our own
investigation of dissolved oxygen. PLEASE RESPOND HERE 
SEPs

Asking questions and de�ning problems

Planning and carrying out investigations
AST

Planning for engagement with important science ideas
Group work for participation

See picture below for Dead Zone in Gulf of Mexico. What led to the dead zone of Gulf of
Mexico? How do nitrates affect dissolved oxygen in a local stream?

― KATHLEEN JAKOBSEN

Climate Change Likely To Worsen U.S. and Global Dead Zones: The problem is that the
number of dead zones' temperatures are increasing due to several factors. -- The data

that was included was the median temperature. -- Some questions are What is the
impact of local disasters (�res) on local dead zones? How do participation levels effect

the amount of Dissolved Oxygen? ― JAMIE JAY SUMMERS

Article: "Climate change is suffocating large parts of the ocean" Problem: The amount of
low oxygen is starting to have a big impact on �sh. 1.How do they know it is a low oxygen
area ? 2.What size does the area have to be determined a dead zone? 3. Why do we know

so LITTLE about the ocean problems? Can we �nd something to treat the harm on the
�shes? The data they give is the world ocean has lost 2% of oxygen in the lat 50 years etc.

― LUEVANON052010

The problem is that the number of dead zones are doubling every decade since the 1960s.
What contributing factors are causing this? What methods that we apply to research

this further? Can we make some predictions based on what we have seen?
― MARIA CROUSE

A Killer Lake: 1. What is the problem? What lead to the death of the families/ animals? 2.
What kinds of data are included? The location of where it takes place and how deep the

lake is. 3. What else do you need to know? Why many of them were noticeably blue
around their lips. Basics of volcanos and lake formation. Research Questions: What is the

relationship between the hydrology of the lake, and the deaths of the people/ animals?
― ARIANNA LEBLANC

The problem is the increase in nitrogen runoff leading to dead zones, which will be
exacerbated by climate change. Cultural practices and identity are a challenge to

enacting change. ― KGOSS4
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Career
In what kinds of careers would it be helpful to understand water quality and
dissolved oxygen?
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Case Study Jigsaw

Lack_of_oxygen_killing_marine_life_in_Hood_Canal_waters.docx
Word document

PADLET DRIVE
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Case Study Jigsaw

Climate_change_may_be_sparking_new_and_bigger.docx
Word document

PADLET DRIVE
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Case Study Jigsaw
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Climate_Change_Is_Suffocating_Large_Parts_of_the_Ocean.docx
Word document

PADLET DRIVE
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Case Study Jigsaw

Climate_change_likely_to_worsen_U_S__and_global_dead_zones___NOAA_Climate_gov
PDF document

PADLET DRIVE
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Case Study Jigsaw
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How_Climate_Change_Will_Worsen_Algae_and_Dead_Zones.pdf
PDF document
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Case Study Jigsaw

Killer_Lake.pdf
PDF document

PADLET DRIVE
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Case Study Jigsaw
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Videos: 
https://www.youtube.com/watch?v=5zWmdHmJMd0
Ted talk 12 min – the Dead Zone of Gulf of Mexico
 
https://www.youtube.com/watch?v=rK_mEHqx7rw 
2:30 min video – Dead Zone 2015: focus Gulf of Mexico
 
https://www.youtube.com/watch?v=0JnKkit5ocI

15 min video Nat Geo - Sick �sh,
Eutrophication & Dead Zones
(NatGeo)
 
https://www.youtube.com/watch?v=Y70I_kADGQY

10 min video The Weather
Channel – Toxic Lake: The Untold
Story of Lake Okeechobee
 
https://www.youtube.com/watch?v=K_sLmKkC6yk

3 min CBS news - Toxic algae
bloom threatens Florida waters
 
https://www.youtube.com/watch?v=b6JzL4NG26k 
 
PBS 6 min video – Saving the Great lakes from toxic algae 
 
 
https://www.youtube.com/watch?v=gMwQaHtK904 
 
Battling the Bloom (lake Erie) - 7 min video 
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Teacher Hat
What are some possible performance assessments that would help your students
meet your grade level standards? (e.g. Winogradsky columns, posters, TED talks,
etc.) 

Podcast PSAs on radio station ― JANELLE JOHNSON

Environmental issues Earth Day: gallery walk with VR projects ― JANELLE JOHNSON
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Links & Resources
Examples of student work, curriculum, etc.

DO_LInks_and_resources.docx
Word document

PADLET DRIVE
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Career Pathways
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Oiled Birds Socratic Lab APES
This is the Socratic Lab I did with the APES classes. This word doc includes my
teacher notes and the list of questions I had on hand to progress the Socratic Lab.

The Effects of Oil Spills Lab and Socratic Seminar
Word document

PADLET DRIVE
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How-to Guide Socratic Seminar
4 types... by Dr. Estee Aiken

https://padlet-uploads.storage.googleapis.com/386175991/59245a76cde244fb96df94e6c803cb88/IMG_20190605_104912.jpg
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Socratic seminar how-to
PDF document

PADLET DRIVE

CHRISTINA BUFFINGTON JUN 06, 2019 02:55PM

Socratic Seminar guide by AVID
This was/is my Socratic discussion go-to guide

Appendix B_ AVID Socratic Seminar_ Bu�ngton Lesson 16
PDF document

PADLET DRIVE
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Socratic Seminar - Law of Conservation of Matter Lesson
Plan

https://padlet-uploads.storage.googleapis.com/72972649/420986386d91a8c083a78812e1de0c73/Socratic_seminar_how_to.pdf
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Understanding by Design-format for 8th grade physical science

UbD Learning Plan Format_Bu�ngton Lesson 16
Word document
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GLOBE Hydrosphere

JANELLE JOHNSON JUN 04, 2019 07:27AM

SEPs
Observing the Site

Developing and using models
Outdoor Data Collection

Planning and carrying out investigations
Comparing the Data

Developing and using models
Using mathematical and computational thinking

AST
Group work for participation

JANELLE JOHNSON JUN 04, 2019 07:05AM

Vernier Probeware

BWV_19_Dissolved_Oxygen_I.pdf
PDF document

PADLET DRIVE

JANELLE JOHNSON JUN 04, 2019 07:05AM

https://padlet-uploads.storage.googleapis.com/72972649/4e8cf92e086b98a4d6cbfa7e91700bdd/UbD_Learning_Plan_Format_Buffington_Lesson_16.docx
https://padlet.com/jjaz2co
https://padlet.com/jjaz2co
https://padlet-uploads.storage.googleapis.com/31269024/4d2c1a403610e271ad4a0f8b0e166b08/BWV_19_Dissolved_Oxygen_I.pdf
https://padlet.com/jjaz2co


Vernier Probeware

BWV_19_Dissolved_Oxygen__ODO_Probe_.pdf
PDF document

PADLET DRIVE

RICH WAGNER JUN 03, 2019 03:26PM

GLOBE Hydrosphere Investigation Data Sheet

26f37835-c82a-4418-906d-23ec9f6c64a9
PDF document

GLOBE
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GLOBE Mapping Hydrosphere Site

https://padlet-uploads.storage.googleapis.com/31269024/d1166d06f183ec3baa8a0a32f81a5fd1/BWV_19_Dissolved_Oxygen__ODO_Probe_.pdf
https://padlet.com/wagnerri
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PDF document
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GLOBE Hydrosphere Site Map

6c7f25d2-9dc5-40ce-b679-a63c48891737
PDF document

GLOBE
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GLOBE Dissolved Oxygen Protocol

https://www.globe.gov/documents/11865/680502f7-9024-4891-bec5-64aba3a6bc41
https://padlet.com/wagnerri
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GLOBE Water Temperature Protocol

0cf18ded-a3df-431d-ad72-b310970b1781
PDF document

GLOBE
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Cherry Creek Hydrosphere Sample Sites Map 6/6/19 -
ArcGIS Online http://arcg.is/zXDLn
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MULTI_STEM_Hydrology_Attribute_Table.xlsx
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Data Visualizations
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SEPs
Analyzing and interpreting data

AST
Models and modeling

JANELLE JOHNSON JUN 04, 2019 07:08AM

GLOBE Viz System

Viz ppt for MULTI
Powerpoint presentation

PADLET DRIVE

JANELLE JOHNSON JUN 04, 2019 07:10AM

GLOBE Viz System Tutorial
For reference

https://padlet-uploads.storage.googleapis.com/386198279/b095ef47edd9e83aac375d14f3620580/MULTI_STEM_Hydrology_Attribute_Table.xlsx
https://padlet.com/jjaz2co
https://padlet.com/jjaz2co
https://padlet-uploads.storage.googleapis.com/31269024/a277bffb7fc687c290bbcacd978154e9/Viz_ppt_for_MULTI.pptx
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(Reference Only) Viz tutorial (2)
Powerpoint presentation
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KRISTIN WEGNER JUN 06, 2019 06:41AM

Data Viz Challenge!
Find this dataset: 
•Organization: St. Francis Xavier Catholic School
•Site: 8th Grade Pond Monitoring Site
•DateRange: October 1, 2018 – March 20, 2019
•Filter Measurement (not datacounts)  
 
- Student report: https://www.globe.gov/documents/10157/99058315-c9e9-4294-
b949-c76e78a6dcec 
 
- Student video: https://www.youtube.com/watch?
v=Nx4Msabe7s8&feature=youtu.be 
 

Claims, Evidence, Reasoning

JANELLE JOHNSON JUN 04, 2019 07:27AM

Socratic Lab
SEPs

Constructing explanations and designing solutions
Engaging in argument from evidence
Obtaining, evaluating, and communicating information

AST
Helping students talk about evidence
Group work for participation

 

Socratic Lab ppt
Powerpoint presentation
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Socratic Lab handout

Handout for Socratic Lab
Word document
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Question Formulation Technique Resources

Teaching + Learning Archives - Right Question Institute
From Education Week's Special Report: 10 Big Ideas in
Education: For educators seeking to nurture rather than sti�e
students' natural...

RIGHT QUESTION INSTITUTE

Re�ection: Application in your Classroom

JANELLE JOHNSON JUN 06, 2019 09:28AM

Teacher Hat: How can you incorporate this content and/or
approaches with your grade level standards?
Please jot down your ideas here. (Article about the Scienti�c and Engineering
Practices/SEPs attached.)  

https://padlet-uploads.storage.googleapis.com/31269024/efd0421d90e960751e6401911ed62f92/Handout_for_Socratic_Lab.docx
https://padlet.com/jabot
https://rightquestion.org/resources/field/education/download/
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Understanding the Framework Scienti�c and Engineering Practices in K–12
Classrooms
PDF document
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I am struggling to see a direct connection with the new content that I am going to be
teaching this next year. There isn't a lot of water that is in the 3rd grade standards. I

think I will be using more of the scienti�c mindsets, like the QFT, rather than speci�c
GLOBE tests that we covered. ― JAMIE JAY SUMMERS

I can't wait to use the QFT process with my students. I am always looking for ways to
empower my students and give them the chance to be involved with the planning. I am

looking forward to seeing how this will enhance engagement. Thank you!
― MARIA CROUSE

Gathering data, and the importance collaborative analysis is so important for young
learners. These last two days I have seen some great techniques of using tech to gather

data, and the importance of organization and collaboration. I believe that these skills can
help focal students engage and build their con�dence. I love the ideas around questioning

generated from students, and helping them understand the lab process. I have tried to
the socratic seminar, but these ideas and strategies around this makes me want to go

back and try this with new eyes. ― TONY BULLOCK

I will be implementing the importance of giving roles to my students in data collection or
any group activity. With being assigned a role, students are less likely to be off task. 

― ARIANNA LEBLANC

I will be using Socratic science labs for re�ection on the process or experiment they
engaged in. ― KAY BOLERJACK

I really like the cloud materials, I feel like those would be easy for even the �rst graders to
use! As well as using the DO prob. those are easy to use and you get a lot out of them!

― LUEVANON052010

I am looking forward to creating an environmental science class at my school. The
GLOBE program will �t perfectly with my vision for the class. ― CARLOS HERNANDEZ

Using the socratic lab as a replacement to lab write ups. I would also use the information
about DO, and have students go into the �eld and collect data. I could then have them

compare data that is provided by GLOBE ― MORGAN GURSS

We plan on integrating GLOBE/ citizen science across the board in the Upper
elementary- from �nding and de�ning a site to use over multiple years, learning and

using a wide range of protocols, continuing to approach science from a spheres and
systems approach, engaging in citizen science protocols each Friday to build skills, and

incorporate the mathematics/ graphing as a signi�cant part of our practical math
curriculum. ― KGOSS4

I really like the concept of older students mentoring younger students. David Padgett
already does this and the community college students here at Metro will do this in the

future. Alaska GLOBE teachers have high school students mentoring elementary students
as well. ― CHRISTINA BUFFINGTON

I plan to incorporate the use of the water and watershed theme shared by Jennifer B.
This will be used to address standards for ecology, water cycle, chemistry, weathering,

erosion & deposition, and environmental issues. ― KATHLEEN JAKOBSEN

https://padlet-uploads.storage.googleapis.com/31269024/fb3e451a6ffff4c72b7a5e22be54153e/Understanding_the_Framework_Scientific_and_Engineering_Practices_in_K_12_Classrooms.pdf
https://padlet.com/jjaysummers
https://padlet.com/maria_crouse
https://padlet.com/tb8444
https://padlet.com/aleblanc14
https://padlet.com/kay_bolerjack
https://padlet.com/luevanon052010
https://padlet.com/chernandez68
https://padlet.com/morgana1394
https://padlet.com/kgoss4
https://padlet.com/buffingtonchristi
https://padlet.com/jakobsen_kathleen


I will be incorporating the Dissolved oxygen protocol into a data and measurement PBL
with my 4th and 5th graders. I will also do some further research into the Question

Formulating Technique we learned about so I can have buy students formulate questions
as a group. ― JULIE PITZ

I can use this content to show my students that math and science are more intertwined
than they think! ― ALYSSA MAGIER

The Socratic discussion as an understanding of the laboratory activities we do as a
means to analyze and synthesize applied scienti�c theories. ― MATTHEW DAVIS

There are many different ways that this approach can be implemented into my
classroom. I feel the most bene�cial for my focal students, would be visuals. I could take
each step and make a �owchart on a wall/bulletin board. This way the students would

be able to see where they are within the process; and know how far they still have to go.
The hardest struggle I have with my students is keeping the momentum. If they are able
to see what is next, then they will also be able to see how far they have gone within the

process aswell. This can translate smoothly into my PBL and inquiry teaching. 
― TARA KIMMEY

JANELLE JOHNSON JUN 06, 2019 09:29AM

Focal Student Hat: How can you apply this content and/or
approaches with your focal students in mind?
What would you need to modify for this to work with your focal students? How do
you think they would respond? (And check out Curriculum as Window and Mirror,
Differentiated vs. Traditional Classrooms, the 5E modeland great resources from
Ambitious Science Teaching below.)

I think the biggest thing my local student would take away is that they actually have a
place in science. They have the ability to have their voice and ideas projected. 

― JAMIE JAY SUMMERS

I think the biggest thing my local student would take away is that they actually have a
place in science. They have the ability to have their voice and ideas projected. 

― JAMIE JAY SUMMERS

My focal students will bene�t from the movement, visuals, and atypical approaches to
typical school work ― ALYSSA MAGIER

QFT and Socratic discussions really helped my focal students in the past, though it often
frustrated the students who were strong test-takers (who had aced science). I will look at

additional QFT tools from Right Question Institute to �gure out what is graded and what
is not. ― CHRISTINA BUFFINGTON

I can use all of this with my focal students because a lot of it is hands on and that is what
works best with them! ― LUEVANON052010

Gathering data from the �eld and seeing how that data is applied in the real world.
― MORGAN GURSS

Any tool that I can use to provide support to accesses and use academic science language
expands the learning of all my students. I feel this directly addresses the 5 E model.

― KATHLEEN JAKOBSEN

Student J-This student struggles with math so I will be incorporating some data analysis
into her math intervention group so that she is better prepared to access the information

in the science activities. Student A- I will be using some leadership opportunities with
his so that he has a chance to positively interact with his classmates. ― JULIE PITZ

The opportunities for small group real world experiences out in nature will be deeply
engaging for several of my focal students. ― KGOSS4

QFT corroboration of questions will greatly help improve access to sciences
― MATTHEW DAVIS

Visuals are key for my focal students. As I stated in my previous statement with the
‘Teacher Hat’, when planning my lessons, the focal student is always on my mind. I want

to be able to reach all students. Although I am planning for the focal students, this will
de�nitely bene�t all. Along with visuals, repetition is key. The more they are able to see
and hear, the more chance we have for them to lead to memorization. ― TARA KIMMEY

JANELLE JOHNSON JUN 06, 2019 09:28AM

The 5E model
The 5 E's is an instructional model based on the constructivist approach to learning,
which says that learners build or construct new ideas on top of their old ideas. The
5 E's can be used with students of all ages, including adults.
Each of the 5 E's describes a phase of learning, and each phase begins with the
letter "E": Engage, Explore, Explain, Elaborate, and Evaluate. The 5 E's allows
students and teachers to experience common activities, to use and build on prior
knowledge and experience, to construct meaning, and to continually assess their
understanding of a concept.
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Enhancing Education: The 5 E's
Each of the 5 E's describes a phase of learning, and each phase
begins with the letter "E": Engage, Explore, Explain, Elaborate,
and Evaluate. The 5 E's allows students and teachers to
experience common activities, to use and build on prior
knowledge and experience, to construct meaning, and to
continually assess their understanding of a concept.

WGBH

The 5 E model is fantastic. As a mixed age classroom where we have students for 3
successive years, supporting students building up on their understanding has been

essential to real success. ― KGOSS4

JANELLE JOHNSON JUN 06, 2019 09:28AM

Differentiated vs. traditional instruction

Differentiated & Traditional Classrooms copy
PDF document
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Curriculum as Window and Mirror
Emily Style
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PDF document
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AST: Planning for Engagement

Primer-Plannning-for-Engagement
PDF document
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AST: Models & Modeling
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PDF document
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AST: Designing Group Work

Designing-Group-Work
PDF document
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AST: Just in Time Instruction

https://padlet-uploads.storage.googleapis.com/31269024/008fed1799db8c912dc55dae970d2b0b/Models_and_Modeling_An_Introduction1.pdf
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AST: Helping Students Talk about Evidence

helping students talk about evidence
PDF document
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Feedback & Evaluation

JANELLE JOHNSON JUN 04, 2019 07:00AM
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Follow up
How can we best support you in this work moving forward?

HS Math: 39.746786, -105.004001 ― MARIA CROUSE

If each group can provide me with the latitude/longitude coordinates of their
Hydrosphere Study Sites, I can do a demonstration on how to may the data using ArcGIS

Online. ― TSU GLOBEME

JANELLE JOHNSON JUN 04, 2019 06:51AM

Evaluation
Thanks so much for your thoughtful answers! This is important data for us to report
to our funding agency, and also to include in a new proposal.

GLOBE MULTI STEM Summer 2019 Institute - June 6,
2019
Web survey powered by SurveyMonkey.com. Create your own
online survey now with SurveyMonkey's expert certi�ed FREE
templates.

SURVEYMONKEY

Additional Resources

ANONYMOUS JUN 06, 2019 09:11AM

Drone Activities
Here are the UAV activities that Janelle mentioned for our NSF ITEST Project.
Including 'Disasterville" https://scied.ucar.edu/engineering-activities

In place of GPS receivers - the Where Am I At? app
https://itunes.apple.com/us/app/where-am-i-at/id389894248?mt=8 ― TSU GLOBEME

TSU GLOBEME JUN 06, 2019 09:11AM

Large Cities May Create Clouds -
https://www.sciencemag.org/news/2019/05/large-cities-
may-create-their-own-clouds

 
 
 
 

CHRISTINA BUFFINGTON JUN 05, 2019 11:04AM

Stormwater (DO) Teacher Resources
Borrow an Enviroscape Model!

https://padlet.com/maria_crouse
https://padlet.com/tsuglobeme
https://padlet.com/jjaz2co
https://www.surveymonkey.com/r/MULTI-SI-June-6-2019
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WQ_Teacher-Resources.pdf
PDF document
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KATHLEEN JAKOBSEN JUN 05, 2019 11:15AM

Earth Force resource in Colorado
Process to do outdoor inventory to connect area around a waterway

Engaging Youth as Environmental Citizens
After 20 years our amazing partnership with GM has come to
an end. The programs will continue and the investment made
by GM will continue to pay off in communities across the
country. Thank you to everyone at GM that made this
partnership possible. Previous Next

EARTH FORCE

RICH WAGNER JUN 05, 2019 02:44PM

Water�ow data on our section of Cherry Creek
(US Geologic Survey)

USGS Current Conditions for USGS 06713500 CHERRY
CREEK AT DENVER, CO.
Warning: Javascript must be enabled to use all the features on
this page!

USGS

JENNIFER SUGGS-HAMMONDS JUN 05, 2019 03:10PM

Eco-Schools USA
Watersheds, Oceans and Wetlands

WOW Pathways | National Wildlife Federation
The National Wildlife Federation's Eco-schools USA Watersheds
Oceans Wetlands (WOW) pathways

NATIONAL WILDLIFE FEDERATION

TSU GLOBEME JUN 05, 2019 03:03PM

Presentation - Extending GLOBE with Environmental
Justice and Service Learning

https://drive.google.com/�le/d/1CafyLVrlLUfA59YifuSPrCbYhWSO9W35/view?
usp=sharing ― TSU GLOBEME

https://www.colorado.gov/pacific/sites/default/files/WQ_Teacher-Resources.pdf
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COLLEEN MCDANIEL JUN 05, 2019 04:35PM

How to connect the Go Direct Optical DO probe to your
device

Getting Started with Your Vernier Sensor
Getting Started with Your Vernier Sensor

VERNIER

MIKE JABOT JUN 05, 2019 06:17PM

Expect More: Children Can Do Remarkable Things  book

Expect More: Children Can Do Remarkable Things
This book encourages teachers, parents, grandparents, and
volunteers who work with children to expect more. It focuses
on the skills children will need to compete in a highly
competitive global economy. From systems thinking, to
interpreting complex visual images, to integrative thinking our
chil...

AMAZON

JENNIFER BOURGEAULT JUN 06, 2019 01:26PM

GLOBE Protocol Bundles
These were created by the Science Working group and include "bundles" of GLOBE
protocols that can be used together to study certain locations (i.e. urban
environments) or concepts (water cycle, water quality). There is often the list of
protocols and some background information, along with example research
questions.

Earth as a System Community - GLOBE.gov
This bundle includes atmosphere, hydrosphere, and
pedosphere protocols that are used for the GLOBE ENSO (El
Niño Southern Oscillation) Campaign which has been
formulated to engage students in determining where and how
much El Niño affects local places and to put students in
contact with the resulting patterns in their local environment.

GLOBE

MARILE COLON ROBLES JUN 06, 2019 02:27PM

NASA Internships for Teachers
Teachers, go into the system as a student and you will �nd a "teacher" option. You
might have to put you are working on a degree to overpass the system, but you can
get a paid internship during the summer at any NASA center or institute.

NASA Internships and Fellowships
NASA Internships are competitive awards to support
educational opportunities that provide unique NASA-related
research and operational experiences for high school,
undergraduate, and graduate students, as well as educators.
These opportunities serve students by integrating interns with
career professionals emphasizing mentor-directed, degree-related tasks, while contributing
to the operation of a NASA facility or the advancement of NASA's missions.

NASA

Math Connections

RICH WAGNER JUN 05, 2019 02:47PM

Statistical Data on Cherry Creek Stream�ow
See "Daily discharge, cubic feet per second -- statistics for Jun 5 based on 64
years of record" table.
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USGS Current Conditions for USGS 06713500 CHERRY
CREEK AT DENVER, CO.
Warning: Javascript must be enabled to use all the features on
this page!

USGS

https://waterdata.usgs.gov/co/nwis/uv/?site_no=06713500&PARAmeter_cd=00065,00060

