iI-STEM Strand Instruction Agenda

Presentation

Strand Presenters Name: Jan Smith (CWI) & Matt Wigglesworth (CSl)

@) Strand Assistants: Ciera Partyka-Worley & Nuha Aktar
Organization: Boise State University, IDoTeach and Central Idaho Dark Sky STEM Network

i_S'I'EM Strand Title: Earth’s Place in the Universe

Day 1 — Morning Session (2.5 hours)
Introduction to Earth’s Place in the Universe & State Science Standards

Activity/Lesson Description Materials/Equipment, Handouts Time
Introductions/Ice Breaker We will do a fun ice breaker for participants to get 15-30 mins
to know each other a little.
Bingo Game. ldentify grade bands for mini PLCS
and strand differentiation and participant support.
Strand pre assessment Access pre assessment form Presentation 15-30 mins
Pedagogical Practice: 5E Lesson | Review/introduce participants to the 5E lesson Presentation 30 mins

Design

design using Earth’s Water Lesson in the context of
the strand theme: Earth’s place in the Universe - a
Pale Blue Dot with a video

Demo lesson:

100 ml graduated cylinder
(filled to 100 ml) 1 per
group

clear plastic cup

small cups of varying sizes
(5-6 per group)

blue food coloring

paper towels



https://docs.google.com/presentation/d/1rKvswyN1aXfbfKPPYqif99SlBpAFYfHtwnnTZ2S9uZM/edit?usp=sharing
https://docs.google.com/presentation/d/1rKvswyN1aXfbfKPPYqif99SlBpAFYfHtwnnTZ2S9uZM/edit#slide=id.g1297d6f54de_0_0
https://forms.gle/w3Zhz1tQ7ioE18Es5
https://docs.google.com/document/d/1q8HyeiVKPakcBwHbWF1KIWqCHKt40sjN3pud5wUAGIU/edit?usp=sharing
https://news.cornell.edu/stories/2020/02/iconic-pale-blue-dot-photo-carl-sagans-idea-turns-30
https://news.cornell.edu/stories/2020/02/iconic-pale-blue-dot-photo-carl-sagans-idea-turns-30
https://youtu.be/zhObGnHE3-Y

® pipettes
NGSS/Idaho Science Content Review the structure and organization of the NGSS | Laptops of participants for digital 30 mins
Standards Scavenger Hunt and Idaho Content Standards for Science through a | access.
digital scavenger hunt
Earth’s Place in the Universe We will narrow the focus of the standards to the Presentation 15 minutes
Unit Overview 3-D unit specifics and share the learning
progressions through the standards through K-8.
Develop Content Background Introduce NASA resources: Laptops of participants for digital Ongoing
access. throughout
e The Universe of Learning (for teachers) Introducing Project website Unit
resources, and STEM Kkits.
Day 1 — Afternoon Session (3.5 hours)
Theme: Earth Motions and Inquiry Lesson Planning
Essential Question: Why do we have day and night?
Activity/Lesson Description Materials/Equipment, Handouts Time
Day and Night K-2: Students will track the movement of the Sun K-2: 45 mins
K-2:Day and Night Activity throughout the day e Inflatable Globe
Upper Elementary and MS: How | 3-5 and MS: Students will model how the Earth e Flashlight
Fast Does The Earth Spin? spins and how the position of the Sun appears to e Crayons
change. e Construction paper
e stickers
® What makes Day and Night
3-MS:
e Light Source
o Copies of Earth Cutouts
e Tape
® Scissors
Pedagogical Practice: Using Resources: 30 min

Phenomena in Science
Instruction

The Wonder of Science
Idaho Specific Phenomena



https://docs.google.com/document/d/11F303tij4oIJ3wJfmOWToSmt8jSKej7d5onxwtI7Ks0/copy
https://www.sde.idaho.gov/topics/admin-rules/files/negotiated-rulemaking/Idaho-K-12-State-Standards-for-Science.pdf
https://docs.google.com/document/d/1dqQUvGkSvAQIBi_XzbZToybSu21Hd-TuvE6DQJfmVM0/edit?usp=sharing
https://www.universe-of-learning.org/
https://docs.google.com/presentation/d/1rKvswyN1aXfbfKPPYqif99SlBpAFYfHtwnnTZ2S9uZM/edit#slide=id.g13085407ad1_0_26
https://docs.google.com/document/d/1yvv3TJOdYxen-XU0UqArgjZL248QdSkn4azMckViN3A/edit?usp=sharing
https://docs.google.com/document/d/1v1kdfT_jUEmr_gW7deZ5mSDsCxxLWzOEYpFFbjFoG8M/edit?usp=sharing
https://docs.google.com/document/d/1v1kdfT_jUEmr_gW7deZ5mSDsCxxLWzOEYpFFbjFoG8M/edit?usp=sharing
https://youtu.be/iyfP_C3Zg5Q
https://thewonderofscience.com/phenomenal
https://sites.google.com/view/idsciencecoach/home/unpacking-the-3d-science-standards/phenomenon?authuser=0

NGSS Phenomena

Our Phenomenal Library: Let’s add to this as we go
through our unit.

Shadows K-2: Students experiment with moving a light K-2: 45 mins
K-2 Bear’s Shadow source and how it affects shadows. ® Plastic Bears
3-5 Me and My Shadow 3-5: Students make observations of their own e Plastic Trees (optional)
MS: Noontime Around the shadows and track how they change throughout e Green Construction Paper
World the day. They will also make Pocket Sun Clocks. e Blue Construction Paper
MS: Students compare sundials around the room ® Flashlights
to gain an understanding of time differences 3-5:
around the globe. e Plunger
e Chalk
® Pocket Sun Clock Patterns
e (Card Stock
e String
e Tape
MS:
e modeling clay or putty
e toothpicks
e Shadow recording
templates
e Globe
e Light source
Analyzing Sunrise and Sunset Participants will use the sunrise and sunset data to | Sunrise and Sunset Data 45 mins
Data Activity create a 5E lesson with their grade band group.
Wrap Up Day 1 15 Mins
Day 2 — Morning Session (3 hours)
Theme: The Reasons for the Seasons
Essential Question: Why do we have seasons?
Activity/Lesson Description Materials/Equipment, Handouts Time
Engagement: What do we think | Introducing the seasons begins with questions Presentation, index cards, 20 mins

we know?

around particular phenomena. Structured talk is
used to share thinking.

Structured talk handout



https://www.ngssphenomena.com/how-to-use-phenomena/
https://docs.google.com/presentation/d/1O5TXhzFwvWXC6m8lWv1sdJpiO6Bat2VQ2QE-3wjeYCw/edit?usp=sharing
https://docs.google.com/document/d/1QR8iCmMPHuT9ZRkF_5SekQllPlAB-YkDpQF4TX0UTvU/edit#
https://docs.google.com/document/d/19BIocVZIm6o1q3rd_4L-2SibAu3Hgk6UbdFYaaG2Lyg/edit?usp=sharing
https://docs.google.com/document/d/1sABAUBQT7--9k85G-Xr05a8J1TlRmNUHQoJS1evQ6q4/edit?usp=sharing
https://docs.google.com/document/d/1sABAUBQT7--9k85G-Xr05a8J1TlRmNUHQoJS1evQ6q4/edit?usp=sharing
https://docs.google.com/document/d/1yP4LXtT3q-myrBE4jM8b4Qyvnr__Vs62Wtqz9wdxy2E/copy
https://www.timeanddate.com/sun/
https://docs.google.com/presentation/d/1rKvswyN1aXfbfKPPYqif99SlBpAFYfHtwnnTZ2S9uZM/edit#slide=id.g129b1745226_0_0
https://drive.google.com/file/d/1lcxANz2V9fk4YBI2rZ1fDC_B8EES3b7F/view?usp=sharing

How can this be true? Participants look at emails about experiencing Presentation, Talk moves handout 20 mins
differences in climates/seasons at different
locations and discuss using talk moves.
Science Symposium: The Reason | Grade-level groups split to plan and carry out an Classroom supply: globes 60 mins
For Seasons. investigation on the following factors for seasons: Kit materials:
e Distance of Earth-Sun e Earth Model: 2” styro ball,
e Height of Sun (angle of insolation) 2" styrocube, safety pin,
e Tilt of earth timing disk, %" dowel
e Folder, graph paper, and
angle indicator sheet
e Large black paper for model
56” x 56”
Length of day around the world | The dog days of summer are here! Exploring Globes, light, gnomon sundial 10 mins
changes in length of day using sundials. Teacher-led | (template, toothpicks, clay balls)
model.
The seasons at grade level: Grade level 5E lesson plans: Presentation 45 mins
e Kindergarten: look for clues in season cards
to put the seasons in order. What Will the
Weather Be Like on My Birthday?
e 3rd Grade: investigating different weather
conditions in different parts of the US:
Sweltering Summer
e 5th grade: Seasonal Stars
® [MS: See Science Symposium Investigations
Day 2 — Afternoon Session (4 hours)
Theme: The Moon, Misconceptions in Science, and Pedagogy
Activity/Lesson Description Materials/Equipment, Handouts Time
Engagement: Predicting what Participants make predictions about the phases of Moon cards of 6 phases. 15 mins

the Moon will look like: Moon
cards

the Moon as seen from Earth.



https://docs.google.com/document/d/1nCM1rURBORgBTm7BqjRgzWPdUyByxAPNaNpo2UC7d_c/edit?usp=sharing
https://drive.google.com/file/d/13LMokcR9ZN5On6dVA5GxZcTJAhs6Z-Ax/view?usp=sharing
https://drive.google.com/file/d/1Dr1AbXid_6JmPR1sJoCZfIbp2F2Ced95/view?usp=sharing
https://drive.google.com/file/d/1Kx-mV2kbXY7xekL7jz0HBRcFmS437py8/view?usp=sharing
https://drive.google.com/file/d/1pW9spt2luK7aWD7KMJT4WpFtXy_UH9mx/view?usp=sharing
https://drive.google.com/file/d/1umvC-x7lf0ZafXWj1NIVFEwmvg6s5QCD/view?usp=sharing
https://drive.google.com/file/d/1mQd4-hhTg5H_XILeO2MclsyXagVIFjP2/view?usp=sharing
https://drive.google.com/file/d/1Iq4Mw4I5UJb1tIiFj3OlsquL0g16L6F1/view?usp=sharing
https://docs.google.com/document/d/1fMr-Ufjst1kWYpYisNLFwLdhP0vRKJYJc59pm8elCVc/edit?usp=sharing
https://docs.google.com/document/d/1fMr-Ufjst1kWYpYisNLFwLdhP0vRKJYJc59pm8elCVc/edit?usp=sharing
https://docs.google.com/document/d/14cpP5zzSuiyTEezfhF9SakBGEKXJsT7u0Q4fJP4JXac/edit?usp=sharing
https://docs.google.com/document/d/1QBungV85tRf1obkq1gGfLs7phOPDMzbT831gK0uUScU/edit?usp=sharing
https://drive.google.com/file/d/1Dr1AbXid_6JmPR1sJoCZfIbp2F2Ced95/view?usp=sharing
https://docs.google.com/presentation/d/1rKvswyN1aXfbfKPPYqif99SlBpAFYfHtwnnTZ2S9uZM/edit#slide=id.g129b1745226_0_10
https://drive.google.com/file/d/1NUxi2oothMzkR41VotDeIFNr-aSmVXaX/view?usp=sharing

Why do we see Phases of the Participants will model Moon phases using two Kit materials: 3” styrofoam ball and 45 mins
Moon? different strategies: NASA JPL guide and NASA oreo | dowel, clamp lamp, oreos with

activity to construct an explanation for the moon's | activity handout.

phases. Misconceptions will be explored.
Exploring NGSS practices What NGSS practices did we use in the Moon Presentation 15 mins

and phases activity?

Ambitious Science Teaching Reference the 5E Moon Phases Lesson Plan

Connect AST with the 5E
Misconceptions in science. The Watch A Private Universe video to share common Presentation 30 mins
reasons for the seasons. misconceptions about seasons. 10 minute

discussion.
Developing a Lesson Plan from Inquiry-based lessons will be developed (using the Presentation 75 mins
NASA resources SE template) at specific content levels, based on

NASA resources. Kit materials:

K-4: Moon Phases Matching (see activity section) e Moon cards/banner, tray

4-8: When do Lunar Eclipses Happen? w/black paper, salt

e 2" styrofoam ball and paper
plate, scissors, compass

Closure: Pedagogical Activity Uncover the 5 Practices and learn how teachers Presentation 15 mins

(Anticipate, Monitor, Select, Sequence and

Connect) big ideas in science, based on standards

and the use of phenomena.
Day 3 — Morning Session (3 hours)
Theme: Central Idaho Dark Sky Reserve STEM Network
Essential Question: How does light affect night?
Activity/Lesson Description Materials/Equipment, Handouts Time
Engagement: The Dark Sky A presentation of the Dark Sky Reserve will be Presentation 60 mins
Reserve STEM Network. shared (in person, live via zoom, or recorded) by

NASA cooperative project Pl, Brian Jackson.
Measuring Light Activity Use a light meter to measure light from various Presentation 30 mins

sources to notice and wonder about light, stars, Light meter and notebook.

and the distance between objects in the night sky.



https://www.jpl.nasa.gov/edu/teach/activity/moon-phases/
https://spaceplace.nasa.gov/oreo-moon/en/
https://spaceplace.nasa.gov/oreo-moon/en/
https://drive.google.com/file/d/1gJKkVBe9PesQraMhkHoXMQJEfGl5APYh/view?usp=sharing
https://ambitiousscienceteaching.org/
https://docs.google.com/document/d/1DWzt1zFQWAz8-kC_76WRqAXNasVtuX4wMACWFi59YZQ/edit?usp=sharing
https://www.learner.org/series/a-private-universe/1-a-private-universe/
https://docs.google.com/document/d/1yP4LXtT3q-myrBE4jM8b4Qyvnr__Vs62Wtqz9wdxy2E/edit?usp=sharing
https://docs.google.com/document/d/1yP4LXtT3q-myrBE4jM8b4Qyvnr__Vs62Wtqz9wdxy2E/edit?usp=sharing
https://nightsky.jpl.nasa.gov/download-view.cfm?Doc_ID=624
https://drive.google.com/file/d/1o-kodAW9x_sclBHYOeG1PneNY6GD3lq5/view?usp=sharing
https://www.jpl.nasa.gov/edu/teach/activity/when-do-lunar-eclipses-happen/
https://drive.google.com/file/d/1srT8TtZKAuT7AzXwI_Ur4dlwBczco0CM/view?usp=sharing
https://docs.google.com/presentation/d/1rKvswyN1aXfbfKPPYqif99SlBpAFYfHtwnnTZ2S9uZM/edit#slide=id.g12ac7457b2d_0_17
https://docs.google.com/presentation/d/1iivB-OnuP92JJusoTyRIya6tX_EJz67q7LkC33yYs8o/edit?usp=sharing

Citizen Science - connecting Explore and identify local resources for hosting Presentation 45 mins
with your school community events at your school. Start a STEM night, host a
through the dark skies. party with the stars, and plan for field trips.

AstroTAC shares outreach resources and presents

on the Mars mission and other resources (Q/A doc)

using the mobile planetarium.
Closure: How might the Moon Predict when would be ideal for stargazing in the Moon calendar 15 mins
affect dark skies? CIDSR?
Day 3 — Afternoon Session (4 hours)
Theme: Light and Distance
Activity/Lesson Description Materials/Equipment, Handouts Time
CSl: Public Solar Observing & Visit the observatory for safe public viewing of the | Field Trip to Herrett Observatory 3 hours
Astronaut Show sun. and Planetarium
CWI: 2-5: Plan and conduct an investigation to explore how Light and Distance Investigation: 75 mins
Light and Distance Investigation | distance and brightness are related. This content e Chalk

helps contextualize the impacts of light on dark o Black Paper
CWI MS: skies and provides a foundation for understanding e Flashlights
Inverse Square Law Lab the light coming from stars and other phenomena, e Rulers

like gravity. ® Tape Measures/Meter Sticks

Inverse Square Law Lab:
® See |lesson resources
section

Dark sky film Watch a video made by the Dark Sky Association Mobile planetarium 15 mins

about ways in which we can mitigate light

pollution.
Survey of lighting and We will take a walk in the general vicinity and look | Campus locations 30 mins

community action to darken
night skies.

for evidence of light pollution mitigation.



https://drive.google.com/file/d/1EtqYkmeUXbjrIWMK2l9XX-U0rMtJEY0e/view?usp=sharing
https://docs.google.com/document/d/1qJGGE_2I8YAh8Oo7SlkRkrOb1Cst4bXNnzcxS407QTA/edit
https://www.timeanddate.com/moon/phases/
https://docs.google.com/presentation/d/1rKvswyN1aXfbfKPPYqif99SlBpAFYfHtwnnTZ2S9uZM/edit#slide=id.g12ebe253abc_0_0
https://docs.google.com/document/d/1u72VnGFFsTVw8Rxc7N2R1TBKN2jky0xhJFFgPVP3QGU/edit?usp=sharing
https://docs.google.com/document/d/1ux796bCAnBjcmgEtwfh9kumCG8oIoUyrK2zF2VVpOcA/edit?usp=sharing
https://docs.google.com/document/d/1ux796bCAnBjcmgEtwfh9kumCG8oIoUyrK2zF2VVpOcA/edit?usp=sharing
https://docs.google.com/document/d/1ux796bCAnBjcmgEtwfh9kumCG8oIoUyrK2zF2VVpOcA/edit?usp=sharing
https://www.darksky.org/our-work/grassroots-advocacy/resources/losing-the-dark/

CWI: Light Pollution Engineering Light Pollution Engineering 75 mins
Challenge Challenge:
e String and carabiner
e Flashlights
e light meters
® post-its
e Random materials: Fabric,
cardboard, foil, masking
tape, coffee filters, etc.
Day 4 — Morning Session (3 hours)
Theme: How do we keep our skies dark?
Activity/Lesson Description Materials/Equipment, Handouts Time
CSl: See above
(Day 3 afternoon session) All Morning
Either visit a local planetarium or use the portable Field site/planetarium
CWI: Field Trip Planetarium one from Boise State
Day 4 — Afternoon Session (3 hours)
Theme: A Journey through the Cosmos
Essential Question: What is out there?
Activity/Lesson Description Materials/Equipment, Handouts Time
TED Talk: A Journey through the | Video and practices: Asking Questions. Projector/computer 15 mins
Cosmos
Star Finder lesson plan This star finder allows students to investigate Star finder printouts: 45 mins
which stars are visible during different months of Instructions
the year. Template
File Folders
Glue Sticks
Scissors
Apps and tools for star viewing AstroTAC guides participants in how to use various | Telescopes, devices for apps, mobile 60 mins
telescopes for observations along with the planetarium
Stellarium and skyview app to explore the cosmos.
Summative Assessment: Strand post assessment Survey Links 60 mins

iSTEM post survey and closure



https://docs.google.com/document/d/1rkMeI2_eRmD3Tpb0Y6I68IyWaDa2nXglGOZVOsA9lJU/edit?usp=sharing
https://docs.google.com/document/d/1rkMeI2_eRmD3Tpb0Y6I68IyWaDa2nXglGOZVOsA9lJU/edit?usp=sharing
https://docs.google.com/presentation/d/1rKvswyN1aXfbfKPPYqif99SlBpAFYfHtwnnTZ2S9uZM/edit#slide=id.g12f3cd251d4_0_143
https://www.youtube.com/watch?v=BmPTMYUqgg8
https://www.youtube.com/watch?v=BmPTMYUqgg8
https://docs.google.com/document/d/1cxTj3wvS9luMPqd_LqsmOL4xP-6ZaEiEgFyfMum3Kkc/edit?usp=sharing
https://drive.google.com/file/d/14SK_Ra1X2rYaHyUKPribFYNOIvJ-fb6-/view?usp=sharing
https://drive.google.com/file/d/1b1K0YYpKE5luCG1Dp1_pCvKS9iJfBYKy/view?usp=sharing
https://forms.gle/y89dgw5eSYByuJmB7




