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Weather and Climate Unit 
 

Summary  

Students will learn about weather and climate as part of their mission to create a solution that 
will keep waterways clean and protect biodiversity in the Chesapeake Bay Watershed. This unit 
incorporates activities created by the Annapolis Maritime Museum, UCAR, NASA, NWS, and 
me. This unit was designed using the Meaningful Watershed Educational Experience (MWEE) 
Environmental Literacy Model (ELM). Here is the folder with all of the activities included in this 
document.  

Topic  Weather and Climate  

Grade Level  6-8 

Driving Question  How does climate change impact ecosystems in the 
Chesapeake Bay watershed?  

Key concepts  weather and climate; climate change; acids and bases; water 
and carbon cycles; Earth’s “spheres;” cause and effect; 
organism adaptations  

NGSS Standards  MS-ESS2-5: Collect data to provide evidence for how air masses' 
motions and complex interactions result in changes in weather 
conditions. 
MS-ESS2-6: Develop and use a model to describe how unequal 
heating and rotation of the Earth cause patterns of atmospheric and 
oceanic circulation that determine regional climates. 
MS-ESS3-3: Apply scientific principles to design a method for 
monitoring and minimizing human impact on the environment. 
MS-ESS3-5: Ask questions to clarify evidence of the factors that 
have caused the rise in global temperatures over the past century. 
 
 

 

https://amaritime.org/?srsltid=AfmBOorY66VOA5GJTWey6S2L6gybOEwWQzLd2dPo60z4THcwgE1z5FV7
https://www.ucar.edu/
https://science.nasa.gov/earth/explore/
https://www.weather.gov/education
https://www.noaa.gov/education/explainers/noaa-meaningful-watershed-educational-experience
https://drive.google.com/file/d/1_ytVGBQVYeGCJrB5OgfO9CQ1SJ6s_lqZ/view?usp=sharing
https://drive.google.com/drive/folders/14apEgbdrViHk6SDn7EsU3k7GLZIeFCgq?usp=drive_link
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Learning Objectives  

Intro - Weeks 1-3 

Students will describe how the 
cycling of water and energy 
throughout Earth’s systems affects 
weather conditions and climate. 
Students will use data to predict 
future weather and changes in 
climate. Students will discuss how 
human activity impacts weather 
and climate. Students will educate 
their community about the causes 
of extreme weather events, how to 
prepare for them, and how to stay 
safe during and after the event.   

MWEE - Week 4-5 

Students will understand that 
increased carbon dioxide levels 
are making oceans more acidic. 
Students will explain how the 
increased acidity of oceans makes 
it difficult for shell-building 
organisms like oysters to create 
their shells. Students will identify 
factors that impact stream health 
and create solutions that improve 
and protect water quality.   

Action Project - Weeks 6-7 

Students will discuss the 
relationship between human 
sustainability, climate change, and 
biodiversity. Students will 
collaborate to create or refine 
solutions that minimize human 
impact on the Chesapeake Bay 
Watershed.  

  

Unit Outline  

*Note: Starred days are optional. Use those days to complete activities started the day before, or 
do extension or review activities. This document assumes that a class period is 50 minutes and 
meets 5 days per week.  

Other necessary materials: Those listed in the outline below, plus: computers with internet 
access; pencils, pens, markers, colored pencils; notebooks  

Week - 
Learning 
objectives 

Lessons  Materials  

1 -  Day 1: Unit Introduction  
Warm-up/do now: Concept inventory  

●​  (Engage) Anchor phenomenon with 
observations and questions  

○​ Choose one of the 
phenomena listed below 
and show it to your class.  

■​ Lightning strikes 
thrice  

●​ Concept inventory  
●​ Observations and questions  
●​ Introductory activity:  

○​ chart paper   
○​ marker   
○​ Graph paper/Excel  
○​ pencils  
○​ ruler  

●​ UCAR water cycle  
●​ Earth wheel  

 

https://docs.google.com/document/d/1sKFaIBG2Kp5pwfTr3ouQjiutCFHfeQF_WfDotyoOnIg/edit
https://docs.google.com/document/d/1g-rgOqzwx8R0x3s-0WPG9p9xjaqSi4Rz9YO5a27J2u8/edit?usp=sharing
https://paul-andersen-xw6e.squarespace.com/phenomenon/2018/6/15/lightning-strikes-thrice-empire-state-building
https://paul-andersen-xw6e.squarespace.com/phenomenon/2018/6/15/lightning-strikes-thrice-empire-state-building
https://docs.google.com/document/d/1sKFaIBG2Kp5pwfTr3ouQjiutCFHfeQF_WfDotyoOnIg/edit
https://docs.google.com/document/d/1g-rgOqzwx8R0x3s-0WPG9p9xjaqSi4Rz9YO5a27J2u8/edit?usp=sharing
https://scied.ucar.edu/activity/water-cycle
https://gpm.nasa.gov/education/lesson-plans/earth-wheel-lesson-plan
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■​ YouTube - Eric 
Hultgren 
phenomenon  

■​ Year at Gates 
Glacier  

○​ As the students observe, 
they should fill out their 
T-charts. It’s ok if they 
discuss it with someone 
near them while you’re 
showing the phenomenon.  

○​ Have the students share 
their observations and 
questions with the class 
while you write their 
responses on chart paper.  

○​ Keep the chart paper on 
display for the duration of 
the lesson.  

●​ (Explore) Introductory Activity   
●​ Exit ticket: What is one thing you 

learned today that you are most 
curious about?   

Day 2: Winds  
●​ Wind currents   

 

Day 3:Jet stream  
●​ Jet stream 

○​ Lesson 
○​ Original doc - more details, 

printables for the stations 
activity.   

Day 4: Ocean currents   

●​ Intro 
●​ notes: slides; notes handout 
●​ El Niño ArcGIS levels 1 and 2 

○​ student handout 

 

Day 5: Ocean currents 
●​ Modeling salinity and deep ocean 

currents 

●​ Ocean currents notes  
●​ NOAA ArcGIS El Nino map, 

interactive and 
accompanying worksheets  

*For the purposes of this unit, 
students will complete levels 1-3 (out 
of 5) of the interactive. If you want 
your students to at least be exposed 
to levels 4 and 5, assign them as 
homework, extra credit, or a 
summative project, depending on 
time and the students' 
abilities/interests. 

2 -  Day 6: ENSO  
●​ Intro MWEE action project  
●​ El Nino in the Pacific UCAR  
●​ Investigate El Nino using NASA data 

level 3 

●​ El Nino fish tale story and 
graphic organizer  

○​ El Nino case study  
 

●​ Weather data notes  

https://www.youtube.com/watch?v=63QQ-92crgQ
https://www.nps.gov/media/video/view.htm?id=7292B6FC-9432-446E-AFAA-394C16060DAE
https://www.nps.gov/media/video/view.htm?id=7292B6FC-9432-446E-AFAA-394C16060DAE
https://scied.ucar.edu/activity/weather-and-climate-data-exploration
https://docs.google.com/document/u/0/d/1j_o2_ol7DtzNaWVcaV8n8GanrBu8wcUEFb_scZ75c_8/edit
https://docs.google.com/document/d/1VYiqQbV1j_YXMowBQEtx62x9tyVF0e6DNBPanRvUgVo/edit?usp=sharing
https://science4inquiry.com/LessonPlans/EarthScience/FluidStreams/FluidStreamsLesson.pdf
https://docs.google.com/presentation/d/12Ym0kWlD6-L-LS2ET1h-UCtWqvAc6zYrLRLlyKHWtJA/edit?usp=sharing
https://docs.google.com/document/d/1Jpu5wrBPORLB1VUSez4qe9oznOIQD7f9mn7h854xgmk/edit?tab=t.0
https://noaa.maps.arcgis.com/apps/MapSeries/index.html?appid=7a6ff2dc781041bcad7f790a719a42dd
https://drive.google.com/file/d/1lvLclO6X1biu-JRfLMspfUUnosqJ9ld4/view?usp=sharing
https://mynasadata.larc.nasa.gov/lesson-plans/modeling-salinity-and-deep-ocean-currents
https://mynasadata.larc.nasa.gov/lesson-plans/modeling-salinity-and-deep-ocean-currents
https://scied.ucar.edu/teaching-box/el-nino-southern-oscillation/pacific
https://noaa.maps.arcgis.com/apps/MapSeries/index.html?appid=7a6ff2dc781041bcad7f790a719a42dd
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Day 7: Weather  
Day 8: Weather map  
Day 9: Quiz 

●​ Quiz - weather, ocean currents, 
winds 

○​ google doc 
○​ google form  

●​ If you have extra time after the quiz,  
○​ Start day 11 or 
○​ Review the quiz with the 

class/students can review in 
small groups 

Day 10: Weather Forecasting 
●​ Weather forecasting - teach 

engineering 
 

●​ Weather data collection 
worksheet  

○​ thermometers  
○​ anemometers  
○​ rain gauges  

●​ NOVA Cloud Lab interactive   

3 -   Day 11: Extreme weather  
●​ NOVA Cloud Lab  

○​ Cloud lab videos 
○​ Storm prediction  

●​ NOVA Cloud Lab elaboration and/or 
extension 

Day 12: Extreme weather  
●​ Lesson 1: Disaster research project 

○​ project intro 
○​ Student research 

worksheet (pg 2 optional) 
○​ rubric  

Day 13: Extreme weather  
●​ Work on disaster research project 

Day 14: Extreme weather  
●​ Finish the disaster project and/or 

presentations 
 

Day 15: Extreme weather  
●​ Lesson 2: Preparing for disasters 

and emergencies  
○​ Skip #3 (Fires), #6 

(communications plan), #7 
(family meeting) 

○​ The sections listed above 
are not directly related to 
weather and climate, but 
could get them thinking 
about solutions for the ELM 
project. 

 

●​ Ready.gov lesson not all 
resources are where they 
claim to be.  

●​ Cloud lab worksheet 
●​ Other sections of the NOVA 

cloud lab can be done as 
extra credit, homework, or as 
an extension. 

4 - Day 16: Climate   
●​ Notes: 

●​ climate notes  
 

https://docs.google.com/document/d/1Yhx2yT7fJVZq6pNtMha81GyR-PHsD4AXwLmMxkAAAeQ/edit?usp=sharing
https://docs.google.com/document/d/1wJiLsR9UCW0Vhfn51rhy6X6ZT2cj-X_KuUCO7ZZuobE/edit?usp=sharing
https://docs.google.com/document/d/1hbzjL2RfkUuDl0f0f3RhE5QrFypxFDu5MZIA1EgWDiI/edit?usp=sharing
https://docs.google.com/forms/d/1NKyMChKQqcuKmcRA7bCWbPciY1ot6jKbNiolptjiy8I/edit
https://www.teachengineering.org/activities/view/cub_air_lesson05_activity3
https://www.teachengineering.org/activities/view/cub_air_lesson05_activity3
https://www.scseagrant.org/wp-content/uploads/weather-data-collection.pdf
https://www.scseagrant.org/wp-content/uploads/weather-data-collection.pdf
https://www.pbslearningmedia.org/resource/nvcl-sci-cloudlp/wgbh-nova-cloud-lab-lesson-plan/
https://drive.google.com/file/d/1pWV4HpN7mqDPC7sY5SUCuyDOWm7xgyIM/view?usp=sharing
https://docs.google.com/presentation/d/1vLfueAiw_NVtxGzXmQhN5jGQB1AE4dgu3nT5HzzTH58/edit#slide=id.g32f67db9a48_0_344
https://drive.google.com/file/d/1vYdkqJeZUqsl4hioi_9EBPycHTuynp5q/view?usp=sharing
https://drive.google.com/file/d/1vYdkqJeZUqsl4hioi_9EBPycHTuynp5q/view?usp=sharing
https://docs.google.com/document/u/0/d/1D-K5I9GaPdI9hOwkGcra1I4xXYB-MMHXSiUm-swWw1U/edit
https://drive.google.com/file/d/1VGYQZeGmKngfXK14IiMl9lmVNbH5_p7z/view?usp=sharing
https://drive.google.com/file/d/1VGYQZeGmKngfXK14IiMl9lmVNbH5_p7z/view?usp=sharing
https://www.ready.gov/sites/default/files/2020-08/ready_emergency-preparedness-curriculum-grades-9-12.pdf
https://docs.google.com/document/u/0/d/1zW3AbmErZP_fo8WcKOBkIYSbu7eBa1_IwhYxUOiSZI4/edit
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○​ slides 
○​ notes - pdf 
○​ Notes - editable  

Day 17: Climate 

●​ Recipe for a region 

Day 18 
●​ Review  

Day 19: ELM project 
●​ Quiz - disasters, climate  
●​ Intro/discuss ELM project 

 
 

Day 20: ELM project 
●​ Investigation #1: Climate Survival  

 

●​ climate survival  
○​ cards  
○​ large dice  
○​ animal cards  
○​ wooden tokens  

5 -  Day 21: ELM project 
●​ Investigation #2: Shell Shock  

 

Day 22: Investigation #3  
(Ideally, this investigation is designed by 
students.) 
 

●​ Plan investigation #3:   
○​ Asking questions worksheet 

(MWEE student worksheet 
tool kit)  

○​ Plan materials, procedures, 
data tables, etc.   

Day 23*: Investigation #3 
●​ Conduct experiment 
●​ analyze data 

Day 24:  CER 
●​ CER worksheet - use data from 

investigation #3 

Day 25: Action project  

●​ Lesson  

●​ Shell shock materials 
●​ Investigation 3 materials  

○​ asking questions 
worksheet 

○​ materials depending 
on students’ 
planned 
experiments 

●​ CER worksheet 
●​ from claims to informed 

action worksheet 
●​ Choosing an action project 

worksheet and explainer 
(toolkit) 

6  Day 26:  
●​ Task management  and Budget   

 

Day 27:   
●​  Work on project 

Day 28:  
●​  Work on project 

Day 29:  
●​ Work on project/present 

●​ Choose an action project 
worksheet (above) 

●​ environmental planning 
packet 

https://docs.google.com/presentation/d/1H9WV5VtbND3p23FIlyXBYKi4ZPArz7xRierbNBa52Bw/edit?usp=sharing
https://drive.google.com/file/d/12b-EHJHV3AAvInp_Itx9Vnud_heI1SIL/view?usp=sharing
https://docs.google.com/presentation/d/1pw3_e0AY_0O4GU6TssUD7RnRU6wv85ic/edit?usp=sharing&ouid=116252995872085043210&rtpof=true&sd=true
https://docs.google.com/document/u/0/d/1D4-iaCH8czFhsZGkI__Ap4RHisKHGW8p1tZkJqZPmyA/edit
https://docs.google.com/document/d/1hzA3356AoMK1OI1s1Ot8STgMMyTKjS7K/edit?usp=sharing&ouid=116252995872085043210&rtpof=true&sd=true
https://docs.google.com/document/d/1LejR0GC_GWqImUrKxrcd2JgrE-IoIZbT/edit
https://drive.google.com/file/d/1GChLlixfJzYEnc0YBPWnuZ-c-IN14RRj/view?usp=drive_link
https://drive.google.com/file/d/17U6eCf4AHUMECReOjdrCsJuO2YRMJ0Ig/view?usp=sharing
https://docs.google.com/document/d/1M_HPLe-8k3LYGqBjL_W_bDlu8cGPhEyBzASU59zOi2w/edit?tab=t.0
https://drive.google.com/file/d/18DzYs74XiC6y5BvAMWVotHnLXlqHOBg3/view?usp=drive_link
https://drive.google.com/file/d/18DzYs74XiC6y5BvAMWVotHnLXlqHOBg3/view?usp=drive_link
https://drive.google.com/file/d/1mfKvL9I3R2aFMAfEX-mqlRFm1tchmveS/view?usp=drive_link
https://drive.google.com/file/d/1mfKvL9I3R2aFMAfEX-mqlRFm1tchmveS/view?usp=drive_link
https://drive.google.com/file/d/1Xk30DNj6H1lrLy_SRgoJOTZZoM0nwvRJ/view?usp=drive_link
https://drive.google.com/file/d/1vi7SKs09pV78C95SlDdIIGSpFT1pVi87/view?usp=drive_link
https://drive.google.com/file/d/1vi7SKs09pV78C95SlDdIIGSpFT1pVi87/view?usp=drive_link
https://drive.google.com/file/d/1vi7SKs09pV78C95SlDdIIGSpFT1pVi87/view?usp=drive_link
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Day 30*:  
●​ Work on project/present  

7     

      

Differentiation  

Guide students who need extra support by offering practice activities aligned to their skill level 
and one-on-one tutoring as needed.  For advanced learners, assign tasks that encourage 
critical thinking, like independent research and leading group discussions. ​
  

Extension  

●​ Have students present their projects as proposals to their school principal and/or 
community, or to local government if you can swing it.  

  

Assessment  

Assess students’ understanding through their participation in the investigation, completion of 
worksheets, and ability to explain concepts.  

  

Sources   
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