
Unit Title: Weather and Climate 
By Julie Senka 
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6th grade 

Aligned Lesson Plan 1 
(LOC Science Lesson for Unit 1: Weather and Climate) 

Lesson Plan: Reasons for the Seasons Lesson Length: 3-4 Class Periods 

Grade Level: 6-8, Piloted at Grade 6 Related Unit: Weather and Climate 

MS-ESS1-1. Develop and use a model of the Earth-

sun-moon system to describe the cyclic patterns of 

lunar phases, eclipses of the sun and moon, and 

seasons. (NGSS)  

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. (NGSS) 

6.SP.B.4. Summarize numerical data sets in relation

to their context. (CCSS MA)

SS.IS.5.6-8.MdC: Identify evidence from multiple 

sources to support claims, noting its limitations. (IL-

SS) 

SS.G.1.6-8.LC: Use geographic representations (maps, 

photographs, satellite images, etc.) to explain the 

relationships between the locations (places and 

regions) and changes in their environment. (IL-SS) 

Enduring Understandings Essential Questions 

• Seasons are caused by the tilt of Earth’s axis and
Earth’s position in its orbit.

• Direct solar energy results in warmer temperatures
during the summer.

• Indirect solar energy results in cooler temperatures in
the winter.

• Seasons in the Northern and Southern Hemispheres
are opposite.

• The equator always receives direct sunlight, resulting
in higher temperatures.

• Why do seasons change in the Northern &
Southern Hemispheres?

• Does the equator experience a seasonal shift?
Why or why not?

• How can we use the placement of the Earth, sun,
and moon to predict moon phases, eclipses, and
seasons?

• How does the amount of sunlight change during
the seasons?

• Why does the amount of sunlight change during
the seasons?



• Direct and indirect sunlight result in observed 
differences in light/darkness on solstices and 
equinoxes. 

• Hours of daylight vary by season. 
• Earth rotates on its axis once every 24 hours. 
• It takes Earth 365.25 days to complete one trip around 

the sun. 
• Solar energy warms Earth’s surfaces. 
• Differences in sunlight are noticed in seasonal 

changes. 

• What are the effects of direct and indirect 
sunlight on an ecosystem? 

• What are limitations to using a model for large-
scale phenomena? 
 

 

Transfer Goals 

• Asking questions (for science) and defining problems (for engineering) 
• Developing and using models 

• Organizing, analyzing, and interpreting data 

• Constructing explanations (for science) and designing solutions (for engineering) 
• Engaging in argument from evidence 

• Identifying Patterns and Causes/Effects to make future predictions 

Learning Objectives 

• Make sense of a given phenomenon involving, students develop a model (e.g., physical, conceptual, graphical) 
of the Earth-moon-sun system in which they identify the relevant components, including: 

• Earth, including the tilt of its axis of rotation. 
• Sun. 
• Moon. 
• Solar energy. 

• Solar energy travels in a straight line from the sun and hits different parts of the curved 
              Earth at different angles — more directly at the equator and less directly at the poles. 

• Because the Earth’s axis is tilted, the most direct and intense solar energy occurs over the summer months, 
and the least direct and intense solar energy occurs over the winter months. 

• The change in season at a given place on Earth is directly related to the orientation of the tilted Earth and the 
position of Earth in its orbit around the sun because of the change in the directness and intensity of the solar 
energy at that place over the course of the year. 

▪ Summer occurs in the Northern Hemisphere at times in the Earth’s orbit when the northern axis of Earth is 
tilted toward the sun. Summer occurs in the Southern Hemisphere at times in the Earth’s orbit when the 
southern axis of Earth is tilted toward the sun. 

• Winter occurs in the Northern Hemisphere at times in the Earth’s orbit when the northern axis of Earth is tilted 
away from the sun. Winter occurs in the Southern Hemisphere at times in the Earth’s orbit when the southern 
axis of Earth is tilted away from the sun. 

I CAN STATEMENTS 

I CAN: 

• Describe why locations north and south of the equator experience 4 seasons throughout the year. 
• Describe and model why the equator receives only 1 season year-round. 
• Describe and model Earth’s tilted axis. 
• Predict the current location of Earth in its orbit around the sun. 
• Describe and model the seasons with respect to direct and indirect sunlight. 
• Identify limitations to a model. 
• Provide evidence that seasons in the Northern and Southern Hemisphere are opposite. 
• Predict future trends using historical data. 
• Describe regional climates with respect to the amount of direct sunlight received. 
• Contrast seasons at the poles with seasons at lower latitudes. 



Library of Congress: Primary Sources Materials/Supplies/Resources 

• http://www.loc.gov/item/42048867/ 
(pages 14-17) 

• Protractor 

• Computer with Internet Connection 

• Sticky notes labeled Position A, Position B, Position C, 
Position D 

• Large Styrofoam Ball (Earth Squeeze Ball from 
Amazon.com can be used instead) 

• Plastic Frosting Lid (Bottle Cap can be used instead) 

• Light Bulb in Socket or Flashlight (available at 
Amazon.com as Insta Bulb)  

• 4 Sticky Notes Labeled Position A, Position B, Position C, 
Position D 

• Seasons of Earth Student Data Table & Lab 

• Seasons of Earth Teacher Notes 

• Tilt’s the Reason song 

Lesson Plan 

Engage: How can I get students interested in this? 

• Students will view Pages 14-17 of “The Children’s Object Book” from loc.gov, pointing out objects they recognize and their 
purposes. 

• Teacher should challenge students to come up with an estimated time period for the use of these objects. 

• Teacher will then ask students to come up with their own objects for each season, if they were to write their own object 
books.   

• Students will share their objects by season. 

• Teacher will further discussion by contrasting current objects with historical objects from each season and lead the 
discussion into why certain objects are found in their respective seasons.  (Example – Students can’t play outdoor 
regulation baseball during the winter in Chicago.) 

• Teacher will then use a formative assessment tool, such as an exit slip, to see students’ thoughts/misconceptions on why 
Earth experiences different seasons.  

Explore: What tasks/questions can I offer to help students puzzle through this? 

• On Day 1, students will view “The Children’s Object Book” and make generalizations about the seasons, relating their own 
objects to proper places within the seasons. 

• On Day 2, students will complete a historical contrast of 3 locations – 1 in the Northern Hemisphere, 1 in the Southern 
Hemisphere, and 1 on the equator - to see that the seasons are opposite in the Northern and Southern Hemispheres, and 
that the equator stays consistently warm. 

• On Day 3, the teacher will introduce “The Reasons for Seasons Lab” and allow students to complete Data Table as they 
work.  Students should try to gather knowledge on why the seasons show the data trends they do, and why the equator 
shows its own trends. 

• On Day 4, students will complete data analysis, and a paragraph summarizing the real reasons for the seasons.  The 
teacher will introduce Tilt’s the Reason for the Seasons song. 

• On Day 5, the teacher will address and clarify misconceptions and facilitate a data-based discussion on the reasons for the 
seasons, with respect to direct and indirect sunlight and orbit around the sun.  Teacher will use the same models to clarify 
and address key points. 

Explain: How can I help students make sense of their observations? 

• Students will receive a sheet to organize their thoughts/observations on “The Children’s Object Book.” 

• Students will receive a data table with analysis questions to complete for the historical contrast of 3 locations.  Students 
can have some latitude (GET IT – HAHAHAHAHA) in choosing a city from the three locations. 

• Students will receive a lab packet for The Reasons for the Seasons, complete with student data page and chart to record 
observations and assist with further analysis. 

• Students will participate in a hands-on activity, in which they can manipulate learning at their own pace. 

• Students will reflect back to their own object lists during lab analysis to explain why their objects occur in their respective 
seasons. 

• Students will receive higher-order questions such as, Why doesn’t Chicago host a Super Bowl?  Why does Baseball Spring 
Training take place in Arizona or Florida? 

http://www.loc.gov/item/42048867/


• An informal exit slip will be given to assess student understanding and for students to ask any further questions they may 
have. 

• Students will analyze a chart that details the Cities for Super Bowls and the number of Super Bowl occurrences and draw 
conclusions and inferences. 

Extend/Elaborate: How can my students apply their new knowledge to other situations? 

• Using the model, Students will explain why the tilt of the Earth is necessary for seasons versus a model in which Earth’s 
axis is not tilted. 

• Students will analyze a chart that details the hosting cities for Super Bowls and the number of Super Bowl occurrences and 
draw conclusions and inferences. 

• Students will explain agricultural practices with respect to direct/indirect sunlight. 

• Students will understand that Earth’s revolution around the sun is predictable, and seasons follow a set pattern. 

Evaluate: How can I help my students self-evaluate and reflect on the learning? 

• Teacher will assess understanding while the hands-on activity is taking place and will initial the students’ labeling of 
seasons, clarifying any misunderstandings. 

• Teacher will read responses to Analysis Questions to ensure that higher concepts are understood. 

• Exit Slips provide an essential but quick glimpse into students’ minds and allow for the opportunity to clarify 
misconceptions and address further questions. 

 
Aligned Lesson Plan 2 

 (LOC Science Lesson for Unit 1: Weather and Climate) 

Lesson Plan: Natural Disasters Lesson Length: 1-2 weeks 

Grade Level: 6-8 Related Unit: Weather & Climate 

Enduring Understandings Essential Questions 

• Impact this event has had in the past 
• Describe/Explain the event and how/why it occurs 

• Evaluate why certain events only occur in specific areas 

• Describe the impacts this event has on the environment 
and society 

• Identify organizations that have been created to help due to 
these natural disasters 

• Synthesize a solution that will help society in the future 

•  What impact has this event had in 
the past? 

•  Why does this weather 
phenomenon occur?  

•  Why do certain disasters only 
happen in specific areas?  

•  Explain how this event has 
impacted the environment and 
society. 

•  List what organizations have been 
created on a national and local level 
to help aid communities when these 
natural disasters take place. 

•  Create a solution that can help 
during these disastrous times. 

Transfer Goals 

Asking questions (for science) and defining problems (for engineering) 
Planning and carrying out investigations 
Analyzing and interpreting data 
Constructing explanations (for science) and designing solutions (for engineering) 



Obtaining, evaluating, and communicating information 

Learning Objectives 
*Students will be able to… OR I can… 

• Organize given data that represent the type of natural hazard event and features associated with that type of 
event, including the location, magnitude, frequency, and any associated precursor event or geologic forces. 

• Organize data in a way that facilitates analysis and interpretation. 
• Analyze data to identify and describe* patterns in the datasets, including: 
• The location of natural hazard events relative to geographic and/or geologic features. 
• Frequency of natural hazard events. 
• Severity of natural hazard events. 
• Types of damage caused by natural hazard events 
• Use the analyzed data to describe*: 
• Areas that are susceptible to the natural hazard events, including areas designated as at the greatest and least 

risk for severe events. 
• How frequently areas, including areas experiencing the highest and lowest frequency of events, are at risk. 
• What type of damage each area is at risk of during a given natural hazard event. 
• What features, if any, occur before a given natural hazard event that can be used to predict the occurrence of 

the natural hazard event and when and where they can be observed. 
• Provide at least three examples of the technologies that engineers have developed to mitigate the effects of 

natural hazards (e.g., the design of buildings and bridges to resist earthquakes, warning sirens for tsunamis, 
storm shelters for tornados, levees along rivers to prevent flooding). 

• Use multiple valid and reliable sources of evidence. 

 

Library of Congress: Primary Sources Materials/Supplies/Resources 

• [Flood].   https://www.loc.gov/item/hec2013007200/ 
•  Drought corn. Central 

Georgia   https://www.loc.gov/item/fsa1998021621/PP/ 

•   Tornado, Lebanon, 
Kansas  https://www.loc.gov/item/96512152/ 

•   The loss of the Pennsylvania New York packet ship; the 
Lockwoods emigrant ship; the Saint Andrew packet ship; 
and the Victoria from Charleston, near Liverpool, during 
the hurricane [...] Jany. 7th & 8th, 1839 / painted by 
Samuel Walters ; drawn on stone by T. Fairland. 

https://www.loc.gov/item/2001696941/ 

•  Aerial view of a portion of the San Andreas fault in 
California's Sierra Madre Mountains, midway between 
Bakersfield and Santa 
Barbara   https://www.loc.gov/item/2013631262/ 

•   Avalanche of snow across railroad 
tracks  https://www.loc.gov/item/99614490/ 

•   Galveston's awful calamity - Gulf tidal wave, 
September 8th 
1900   https://www.loc.gov/item/2014645198/ 

• http://www.loc.gov/teachers/primary-source-analysis-
tool/ 

 

• Access to computers for a 
week Books from school/local 
Library on the natural disasters 
(in addition or if technology 
accessibility is limited). 

Lesson Plan 

Engage: How can I get students interested in this? 

https://www.loc.gov/item/hec2013007200/
https://www.loc.gov/item/fsa1998021621/PP/
https://www.loc.gov/item/96512152/
https://www.loc.gov/item/2001696941/
https://www.loc.gov/item/2013631262/
https://www.loc.gov/item/99614490/
https://www.loc.gov/item/2014645198/


• https://drive.google.com/open?id=1pwhWdsXONTy6vAd6J40xxwAnkn5qWvfsG3gw-ugZduM 

The above link is the lesson lay out or see as follows: 

Weather phenomenon research project 

 

To begin the lesson on weather phenomenon, introduce the different natural disasters by doing a 
carousel in the class (or on a slide presentation https://docs.google.com/presentation/d/1Mh-xIf-
MtRMI3A4xCQgRyPpbclharUaN_LGo5Gdjcr8/edit#slide=id.g1ebba4db92_0_24 ) having the students 
go through each of the weather events (with the title covered or folded under) and have a piece of 
butcher paper with each event and a marker available for the students to make a guess as to what 
each event is.   
 

For Carousel: (10 - 15 mins)  
 

Divide number of students in class by 7.  That will be the number of students in each group.   
 

Explain the direction the students will be moving as they switch from station (event) to station.  (i.e.- 
clockwise/counter clockwise)   Each station will be numbered 1-7.  
 

Have students write on the butcher paper that has the picture of the event attached to it so they can 
view it.  They will write down what weather event it looks like with the provided marker.  Each group 
will move through the station/events.  Allow 60 - 90 seconds for each station.   
 

Once each group has moved through the stations, stop, have them return to their seats and review 
what the students predicted.  Some will be very easy, some may be more difficult to guess.   
 

Class discussion on how these events can affect the areas and the impact they may have. 

Explore: What tasks/questions can I offer to help students puzzle through this? 

• The Primary source analysis tool would be a good starting point. http://www.loc.gov/teachers/primary-source-analysis-
tool/ 

• The ultimate research project should take 1-2 weeks depending on class length.   
Students should divide up the presentation template into sections and research each sections, so that the project is not too 
overwhelming. 

Explain: How can I help students make sense of their observations? 

• Using the primary source analysis tool, http://www.loc.gov/teachers/primary-source-analysis-tool/, to analyze the natural 
disaster they chose, observing, reflecting and questioning what the event was like in the past from either the images 
provided or images they find from LOC in their own research (for students requiring more of a challange). 
In addition to researching the fundamentals of the natural disaster of their choice, they will look at how this natural 
disaster has affected different areas/communities in the past. Students should also explain some of the impacts this event 
has on recent history.  Review organizations and inventions created due to these natural disasters. 

Extend/Elaborate: How can my students apply their new knowledge to other situations? 

• Students may apply this knowledge by evaluating other catastrophic events that occur and compare and contrast the 
procedures and protocols that are in place. 

• Teachers may provide observations or personal experiences from their past with these natural disasters to peak the 
curiosity of the students to research more about how this event has changed society’s reaction to it.  
This should be ongoing throughout the lesson. 

Evaluate: How can I help my students self-evaluate and reflect on the learning? 

• A rubric may be included with the lesson so that the student and teacher have clear expectations on what is expected.    

• By researching each of the components in the pre made template, 
https://drive.google.com/open?id=1pLHxv09yY2SeYSlXqf13xFl-ifROxITOzwJjuloVlsk,  the students will be able to 
demonstrate their ability to research, analyze, summarize and evaluate information and sources.  

• Student will use multiple sources to research the natural disaster and organize the information in a clear,concise, logical 
manner in the google slide presentation. 

https://drive.google.com/open?id=1pwhWdsXONTy6vAd6J40xxwAnkn5qWvfsG3gw-ugZduM
https://docs.google.com/presentation/d/1Mh-xIf-MtRMI3A4xCQgRyPpbclharUaN_LGo5Gdjcr8/edit#slide=id.g1ebba4db92_0_24
https://docs.google.com/presentation/d/1Mh-xIf-MtRMI3A4xCQgRyPpbclharUaN_LGo5Gdjcr8/edit#slide=id.g1ebba4db92_0_24
http://www.loc.gov/teachers/primary-source-analysis-tool/
http://www.loc.gov/teachers/primary-source-analysis-tool/
http://www.loc.gov/teachers/primary-source-analysis-tool/
https://drive.google.com/open?id=1pLHxv09yY2SeYSlXqf13xFl-ifROxITOzwJjuloVlsk


• Student will explain why these weather events happen in particular areas and the reasons why they occur.  

• Students will research and explain the impacts these disasters have on communities, as well as, the far reaching effects on 
society (regional, national and/or global). 

• Students will explain what local/regional/national agencies have been created in reaction to this disaster.  

• Student will provide suggestions for solutions to alleviate the impacts of this disaster on people and the environment.  

• This should be ongoing throughout the lesson. 
 

 

Aligned Lesson Plan 3 
 (LOC Science Lesson for Unit 1: Weather and Climate) 

 

Lesson Plan: Interaction of Air Masses  Lesson Length: 2-3 class periods of 55 
minutes.  

Grade Level: 6-8 Piloted in 7th Related Unit:  
Weather and Climate  
 
MS-ESS2-5. Collect data to provide evidence for 
how the motions and complex interactions of air 
masses results in changes in weather conditions. 
(NGSS) 
WHST.6-8.1. Write arguments to support claims 
with clear reasons and relevant evidence. (CCSS 
ELA) 
WHST.6-8.2. Write informative/explanatory texts 
to examine a topic and convey ideas, concepts, 
and information through the selection, 
organization, and analysis of relevant content. 
(CCSS ELA) 
SL.8.5. Integrate multimedia and visual displays 
into presentations to clarify information, 
strengthen claims and evidence, and add interest. 
(CCSS ELA) 
SS.IS.6.6-8.MdC: Construct explanations using 
reasoning, correct sequence, examples and details, 
while acknowledging their strengths and 
weaknesses. (IL-SS) 

Enduring Understandings Essential Questions 
• Weather events have causes and effects. 

• The movement of air (wind) is caused by changes in 
pressure.  

• Air moves from areas of high pressure to areas of low 
pressure. 

• The density of air is dependent on temperature.  

• The addition of heat causes air molecules to spread 
out, resulting in lower density.  

• Thunderstorms are created when a cold air mass 
forces the receding warm air mass up into the 
atmosphere quickly, causing the moisture in the warm 
air to cool and condense rapidly.  

• Water vapor rises into the atmosphere, cools, 
condenses, and returns to the surface of the planet as 
precipitation.  

• How do air masses of different 
temperature and density interact? 

• Why is cold air more dense than warm 
air? 

• In terms of pressure, what direction 
does air flow? 

• How is the movement of air caused? 

• How are thunderstorms created? 

• Why does the intensity of storms vary?  

• How is the water cycle affected by 
temperature?  

• Does density affect how matter 
interacts? 
 

 
 



• Cold air is more dense than warm air.   

Transfer Goals 
• Asking questions (for science) and defining problems (for engineering) 

• Developing and using models 

• Constructing explanations 

• Obtaining, evaluating, and communicating information  

• Identifying patterns and causes/effects to make future predictions 

• Working cooperatively to achieve goals.  

Learning Objectives 
o Motion of ocean waters and air masses (matter): Fluid matter (i.e., air, water) flows from areas of higher 

density to areas of lower density (due to temperature or salinity). The density of a fluid can vary for 
several different reasons (e.g., changes in salinity and temperature of water can each cause changes in 
density). Differences in salinity and temperature can, therefore, cause fluids to move vertically and, as a 
result of vertical movement, also horizontally because of density differences. 

o Factors affecting the motion of wind and currents 
o Regional patterns of climate (e.g., temperature or moisture) related to a specific pattern of water or air 

circulation, including the role of the following in contributing to the climate pattern: 
▪ Air or water moving from areas of high temperature, density, and/or salinity to areas of low 

temperature, density, and/or salinity. 

• Use evidence and reasoning to construct a scientific explanation for the given phenomenon. 

• Explain and demonstrate how temperature affects density of fluid objects. 

Library of Congress: Primary Sources Materials/Supplies/Resources 

• Source evaluation tool: 
http://www.loc.gov/teachers/usingprimarysources/resources/Pr
imary_Source_Analysis_Tool.pdf 

• https://www.loc.gov/item/2015632840/ 
• https://www.loc.gov/item/2011630348  

• https://www.loc.gov/item/89706209/  

• Hot plate 

• Water 

• Food coloring 

• Beakers 

• Large clear container 

• Craft paper 

• Ice  

Lesson Plan 

Engage: How can I get students interested in this? 
• Have images of the primary sources displayed while students enter the room. 

• Have students take a Primary Source Evaluation Tool (above) activity sheet and begin working.  

• Use the primary sources: https://www.loc.gov/item/2015632840/ and https://www.loc.gov/item/2011630348 and source 
handout evaluation tool (http://www.loc.gov/teachers/usingprimarysources/resources/Primary_Source_Analysis_Tool.pdf) 
as a bell-ringer.  

• Have students fill in the evaluation tool, as well as compare and contrast the two images that are on the board.  

• Have students hold an open discussion sharing their findings with the class. Once student conversation involves the storm 
clouds, stop the discussion.  

• This portion of the lesson should take 15 minutes.  

Explore: What tasks/questions can I offer to help students puzzle through this? 
• Inform students that the class will be constructing a visual representation of the interactions of air masses, and eventually 

acting out how storms are created.  

• Place the following image on the board: https://www.loc.gov/item/89706209/  
• Without discussing the image, begin the activity by asking students how the storms are created (Students should have prior 

knowledge of: air masses, density, pressure changes, and the water cycle). 

http://www.loc.gov/teachers/usingprimarysources/resources/Primary_Source_Analysis_Tool.pdf
http://www.loc.gov/teachers/usingprimarysources/resources/Primary_Source_Analysis_Tool.pdf
https://www.loc.gov/item/2015632840/
https://www.loc.gov/item/2011630348
https://www.loc.gov/item/89706209/
https://www.loc.gov/item/2015632840/
https://www.loc.gov/item/2011630348
http://www.loc.gov/teachers/usingprimarysources/resources/Primary_Source_Analysis_Tool.pdf
https://www.loc.gov/item/89706209/


• Refer to the image of the train. Ask students: What will happen to the car if a train comes at this moment? (Desired answer: 
the car will be destroyed as the train passes through it). Ask students: Why will the car be destroyed? What allows the train 
to destroy the car? (Desired answer: The train has a greater mass and density than the car. Therefore it will “move the car” 
out of the way, or pass through the car).  

• Ask Students: Does density affect how other forms of mater like air and water interact? (Desired answer: yes). 

• Inform students that they are to construct an activity to test this question.   

• Have students construct an activity using the following materials to test the question. Materials: 2 beakers, hot plate, 
water, large clear container, ice, red and blue food coloring. 

• Use the activity sheet to help guide students. https://docs.google.com/document/d/1QDCNlBIwFxOu3Icfio1Ua-
r2YU094Gz5PScn28ioSxg/edit?usp=sharing  

• Desired outcome: Students will create an activity in which substances of different temperatures (densities) interact. To 
make this activity more challenging for certain students, do not give them the activity sheet as guidance. Simply let them 
work through the activity several times until they gain the appropriate observations.  

• For students that need guidance: have students heat a water sample and cool another. Students should color the 2 samples 
differently. After several minutes, have students combine the samples and record their observations.  

• Have students share experiences and findings with the class. 

• Ask students: Why did the warm water rise, and the cold water sink? (Desired answer: Density) 

• Inform students that air in the environment will act similarly to the water in the experiment.  

• Ask students: If the warm water were warm air rising into the atmosphere, what would happen? (Desired answer: the water 
vapor in the air would cool and condense, creating clouds) 

 
Desired outcome video:  

https://www.youtube.com/watch?v=xinYL9W3B_c 
 

• This portion of the lesson should take 40 minutes.  

Explain: How can I help students make sense of their observations? 
• Have the students reflect upon their experiences and the Primary Source(s). 

• Have the students write down questions they wondered about and want more information on. 

• Have students reflect on the activity and share their findings with the class 

• Ask students: Why did the cold water sink and the warm water rise? (Density) 

• Ask students: How does this relate to the picture of the car?  (Cold air= train = more dense than warm air. It sinks and 
pushes through the warm air, forcing the warm air up, as it has nowhere else to go. The warm air then cools and 

condenses. If this happens quickly, storms are created). https://www.loc.gov/item/89706209/ 

• Ask students: If the warm water were warm air rising into the atmosphere, what would happen? (Desired answer: the 
water vapor in the air would cool and condense, creating clouds).  

• Ask students: What temperature air will rise into the atmosphere? Why? (Desired answer: Warm air. It is less dense than 
cold air). 

• Inform students that if this process occurs quickly, the byproduct is stormy weather.  

• For this activity, students should possess prior knowledge of the water cycle and density.  

• This portion of the lesson should take 25 minutes.  
 

Extend/Elaborate: How can my students apply their new knowledge to other situations? 

https://docs.google.com/document/d/1QDCNlBIwFxOu3Icfio1Ua-r2YU094Gz5PScn28ioSxg/edit?usp=sharing
https://docs.google.com/document/d/1QDCNlBIwFxOu3Icfio1Ua-r2YU094Gz5PScn28ioSxg/edit?usp=sharing
https://www.youtube.com/watch?v=xinYL9W3B_c
https://www.loc.gov/item/89706209/


• Students will apply their new knowledge of density to the interactions of air masses of different temperatures. This 
knowledge will then be used to explain how storms are created.  

• Since temperature and density are correlated, air masses will act similarly to the water used in this activity 

• With knowledge of density, students can infer that cold air masses will force warm air masses up into the atmosphere. 
Students can then use prior knowledge of the water cycle to determine that as warm air rises, it will cool and condense, 
creating clouds. 

• The teacher may also have students make observations regarding the air masses that may be present in the additional 
primary sources that were used at the beginning of the activity. 

• Students can make daily observations of temperature and weather conditions, relating conditions to their acquired 
knowledge of moving air masses. This process can also involve graphing and plotting weather points (IE temperature, 
pressure, wind speed). These points can be used to correlate data with observable weather.  

• Include how the teacher can help the students make relevant connections to their observations, address misconceptions, 
and extend students’ learning.  

• This portion of the lesson should take 25 minutes. If extended with weather observation and graphing, it may take days.  
 

Evaluate: How can I help my students self-evaluate and reflect on the learning? 
• Students will be evaluated by creating a demonstration of the interaction of air masses that create thunderstorms and 

mild weather.  

• The demonstration should include the following vocabulary: Density, warm air, cold air, rise, cool, condense, precipitation.  

• The lesson activity correlates with the desired learning objective of understanding the interactions between cold and war 
air masses in nature. By applying the knowledge gained during the lab portion of the activity, students gain a better 
understanding of the interactions of air masses with different temperatures and densities.  

• Learning objective and correlating evidence: 

o      - Motion of ocean waters and air masses (matter): Fluid matter (i.e., air, water) flows from areas of 
higher density to areas of lower density (due to temperature or salinity). The density of a fluid can vary 
for several different reasons (e.g., changes in salinity and temperature of water can each cause 
changes in density). Differences in salinity and temperature can, therefore, cause fluids to move 
vertically and, as a result of vertical movement, also horizontally because of density differences. 

Evidence: Students will demonstrate achievement of this learning objective by accurately depicting the interactions of air 
masses and the correlated resulting weather.  

o Factors affecting the motion of wind and currents 
Evidence: Students will gain an understanding that air flows from high to low pressure and in the instance of storms, from 
cold to warm temperatures.  

o Regional patterns of climate (e.g., temperature or moisture) related to a specific pattern of water or air 
circulation, including the role of the following in contributing to the climate pattern: 

▪ Air or water moving from areas of high temperature, density, and/or salinity to areas of low 
temperature, density, and/or salinity. 

Evidence: The activity shows the movement of substances from high to low pressure, thus resulting thin the substance 
with low pressure rising, cooling, condensing causing storms.  

• Use evidence and reasoning to construct a scientific explanation for the given phenomenon. 
Evidence: Students were given materials and asked to construct an experiment and knowledge through trial 
and error.  

• Explain and demonstrate how temperature affects density of fluid objects. 
Evidence: The activity shows students that temperature directly affects the density of fluid objects. The cold sample sank 
in the water column while the warm sample rose in the water column.   

 
Desired outcome video:  

https://www.youtube.com/watch?v=IPzWxfB702I 
 

• This portion of the lesson should take 30 minutes.  

 

Aligned Lesson Plan 1 
 (LOC Science Lesson for Unit 2: Geographic Landscapes) 

 

https://www.youtube.com/watch?v=IPzWxfB702I


Lesson Plan: Introduction to the Rock Cycle by Julie M. Senka Lesson Length: 3-5 class periods 

Grade Level: 6-8; Piloted at Grade 6 Related Unit:  

• The Rock Cycle; Geologic Change 

• WHST.6-8.2 - Write informative/explanatory texts to 
examine a topic and convey ideas, concepts, and 
information through the selection, organization, and 
analysis of relevant content. (CCSS ELA) 

• RST.6-8.3 - Follow precisely a multistep procedure when 
carrying out experiments, taking measurements, or 
performing technical tasks. (CCSS ELA) 

• RST.6-8.7 - Integrate quantitative or technical 
information expressed in words in a text with a version of 
that information expressed visually (e.g., in a flowchart, 
diagram, model, graph, or table). (CCSS ELA)  

• SL.8.1 - Engage effectively in a range of collaborative 
discussions (one-on-one, in groups, teacher-led) with 
diverse partners on grade 6 topics, texts, and issues, 
building on others’ ideas and expressing their own 
clearly. (CCSS ELA) 

• SS.IS.6.6-8.MdC: Construct explanations using reasoning, 
correct sequence, examples and details, while 
acknowledging their strengths and weaknesses. (IL SS) 

• SS.G2.6-8.MdC: Compare and contrast the cultural and 
environmental characteristics of different places or 
regions. (IL SS) 

Enduring Understandings Essential Questions 

• Models can be used to represent systems and their 
interactions. 

• Within a natural or designed system, the transfer of energy 
drives the motion and/or cycling of matter.  

• Rocks and fossils tell the history of Earth and how 
environmental conditions have changed over time. 

• The principle of uniformitarianism states that the processes 
that occurred in the past are the same as the processes 
occurring presently, and will continue to occur in the future. 

• The rock cycle is a slow, continuous, never-ending recycling 
of rocks that changes Earth’s surface. 

• Energy from Earth’s interior drives the rock cycle. 

• Physical/Mechanical Weathering breaks down rocks into 
smaller pieces. 

• Weathering changes rocks on Earth’s surface. 

• Erosion carries rocks away on Earth’s surface. 

• Melting of rocks can occur on or below Earth’s surface. 

• Igneous rocks can form aboveground from quick-cooling lava 
and underground from slow-cooling magma. 

• Geologic change on Earth is sudden, the result of 
catastrophic events (catastrophism), or slow and gradual 
(uniformitarianism). 

• Geologic changes that occur today will affect resources and 
landscapes in the future. 

• How does energy contribute to the formation of Earth 
materials, such as minerals, rocks, and ores? 

• How can scientists determine what has happened in the 
past? 

• How does energy affect Earth’s landscapes? 

• How do processes in the Rock Cycle affect earth’s 
landscapes? 

• How does change happen to Earth’s landscapes? 

• How have tectonic plates shaped Earth’s landscapes 
throughout history? 

• Changing Earth: What has the history of Earth looked 
like? 

 

Transfer Goals 



• Developing and using models 

• Constructing explanations (for science) 

• Identifying Patterns and Causes/Effects to make future predictions 

• Using data and evidence of past events to make statistical predictions for future events 

• Citing evidence that stability may be disturbed by sudden events or gradual changes over time 
Learning Objectives 

• Use reasoning, along with the assumption that theories and laws that describe the natural world operate today as they 
did in the past and will continue to do so in the future, to connect the evidence and support an explanation for how the 
geologic time scale is used to construct a timeline of the Earth’s history. 

• Use evidence and reasoning to construct an explanation for the given phenomenon, which involves changes at Earth’s 
surface. 

• Identify and describe* the evidence necessary for constructing an explanation, including: 
o The slow and large-scale motion of the Earth’s plates and the results of that motion. 
o Surface weathering, erosion, movement, and the deposition of sediment ranging from large to microscopic 

scales (e.g., sediment consisting of boulders and microscopic grains of sand, raindrops dissolving microscopic 
amounts of minerals). 

o Rapid catastrophic events (e.g., earthquakes, volcanoes, meteor impacts). 

• Identify the corresponding timescales for each identified geoscience process. 

• Use multiple valid and reliable sources, which may include students’ own investigations, evidence from data, and 
observations from conceptual models used to represent changes that occur on very large or small spatial and/or 
temporal scales (e.g., stream tables to illustrate erosion and deposition, maps and models to show the motion of 
tectonic plates). 

• Use reasoning, along with the assumption that theories and laws that describe the natural world operate today as they 
did in the past and will continue to do so in the future, to connect the evidence and support an explanation for how 
geoscience processes have changed the Earth’s surface at a variety of temporal and spatial scales. 

• Use reasoning, along with the assumption that theories and laws that describe the natural world operate today as they 
did in the past and will continue to do so in the future, to connect the evidence and support an explanation for how 
geoscience processes have changed the Earth’s surface at a variety of temporal and spatial scales. Students describe the 
following chain of reasoning for their explanation: 

o Surface processes such as erosion, movement, weathering, and the deposition of sediment can modify surface 
features, such as mountains, or create new features, such as canyons. These processes can occur at spatial 
scales ranging from large to microscopic over time periods ranging from years to hundreds of millions of years. 

o Catastrophic changes can modify or create surface features over a very short period of time compared to other 
geoscience processes, and the results of those catastrophic changes are subject to further changes over time by 
processes that act on longer time scales (e.g., erosion of a meteor crater). 

o A given surface feature is the result of a broad range of geoscience processes occurring at different temporal 
and spatial scales. 

o Surface features will continue to change in the future as geoscience processes continue to occur. 

Library of Congress: Primary Sources Materials/Supplies/Resources 

Thomas Jefferson’s Tombstone 

• https://www.loc.gov/resource/hhh.mo0312.photos/?sp
=1 

• https://www.loc.gov/resource/hhh.mo0312.photos/?
sp=2 

• Primary Source Analysis Tool 

• Crayola Crayon Makers (makes 4 Crayons – I use 1 maker 

per group of 4 students.) 

• Old Crayons 

• Modeling the Rock Cycle Lab Sheet 

• Rock Cycle Vocab Guided Notes* 

• Weathering & Erosion Guided Notes* 

• Computer with Internet Access 

• http://studyjams.scholastic.com/studyjams/jams/science/r
ocks-minerals-landforms/rock-cycle.htm 

• Smithsonian article from 
http://www.smithsonianmag.com/smithsonian-
institution/leveraging-material-science-restore-thomas-
jeffersons-battered-tombstone-180954462/ 

• Article from Monticello 
https://www.monticello.org/site/research-and-
collections/jeffersons-gravestone 

https://www.loc.gov/resource/hhh.mo0312.photos/?sp=1
https://www.loc.gov/resource/hhh.mo0312.photos/?sp=1
https://www.loc.gov/resource/hhh.mo0312.photos/?sp=2
https://www.loc.gov/resource/hhh.mo0312.photos/?sp=2
http://www.smithsonianmag.com/smithsonian-institution/leveraging-material-science-restore-thomas-jeffersons-battered-tombstone-180954462/
http://www.smithsonianmag.com/smithsonian-institution/leveraging-material-science-restore-thomas-jeffersons-battered-tombstone-180954462/
http://www.smithsonianmag.com/smithsonian-institution/leveraging-material-science-restore-thomas-jeffersons-battered-tombstone-180954462/
https://www.monticello.org/site/research-and-collections/jeffersons-gravestone
https://www.monticello.org/site/research-and-collections/jeffersons-gravestone


** Template for Guided Notes created by and downloaded 

from Liz LaRosa www.middleschoolscience.com 

• Interactive Rock Cycle Diagram from 

https://www.learner.org/interactives/rockcycle/ 

Lesson Plan 

Engage: How can I get students interested in this? 

• See attached lesson for detailed plans. 

• Teacher will engage students with historical tie-in to the tombstone of Thomas Jefferson. 

• Teacher will attempt to have students read Jefferson’s epitaph, which has been weathered over time. 

• Students will complete Primary Source Analysis Tool while they view the tombstone. 

• Teacher will engage prior knowledge by having students share what they know of Thomas Jefferson. 

• Students will try to infer epitaph based on Thomas Jefferson’s accomplishments and their prior knowledge. 

• Students will read 1 of 2 articles to help explain what happened to Jefferson’s tombstone and uncover the mystery of 
what it said. 

Explore: What tasks/questions can I offer to help students puzzle through this? 

• See attached lesson for detailed plans. 

• Teacher will show Study Jams video to engage students. 

• Teacher will use whiteboards and NOTES templates to help students gain understanding of significant ideas and terms. 

• Teacher will loop back to what students observe in tombstones when discussing notes and processes with students. 
• Students will view and play with animation at Learner.org. 

• Students will complete Crayon Modeling the Rock Cycle Lab. 

• Students will summarize what they learned in the activity. 

• It is imperative that the Teacher circulates and checks for student understanding while answering the questions. 

Explain: How can I help students make sense of their observations? 

• See attached lesson for detailed plans. 

• From the very beginning, students are using the Primary Source Analysis Tool to make and explain observations. 

• The Modeling the Rock Cycle Lab was written in a way to create understanding within the procedure.  So, as the students 
perform a task, they then make sense of what the task is and how it fits in the Rock Cycle. 

• Upon completing the lab, students must summarize their learning. 

• THE TEACHER MUST CHECK FOR UNDERSTANDING AND CLARIFY MISOCNCEPTIONS AS THEY ARISE. 

Extend/Elaborate: How can my students apply their new knowledge to other situations? 

• See attached lesson for detailed plans. 

• From the beginning, students realize that everyday materials are used in ways that society dictates.  Furthermore, these 
materials are subject to the processes that have shaped Earth on a larger scale. 

• Thomas Jefferson’s tombstone is made from granite and marble.  A possible extension would be to research what other 
tombstone were made from in the 1800’s.  Jefferson was wealthy.  Did this affect the availability of resources to him?  
Furthermore, students can research what materials current tombstones are made from. 

• Another possible extension is for students to research current uses for granite and marble.   

• This activity should segue into a discussion on Earth’s history, as the presence of Igneous and Metamorphic Rocks give us 
a glimpse into how the areas have changed over time.  Ex – The presence of Granite indicates volcanic activity. 

Evaluate: How can I help my students self-evaluate and reflect on the learning? 

• See attached lesson for detailed plans. 

• Students complete the Primary Source Analysis Tool from the beginning of this lesson. 

• Teacher leads a nonjudgmental conversation in which students are free to discuss their observations from the Primary 
Source Analysis Tool. 

• Students receive “play time” on the Learner.org site.  This site has built-in assessments.   

• The Modeling the Rock Cycle Lab was written in a way for students to self-check as they proceed through the activity. 

  

 

http://www.middleschoolscience.com/
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