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GLOBE Seasons and Biomes Learning Activity


Seasons in My Biome

Seasons and Biomes Learning Activity

Draft

Dr. Leslie S. Gordon

Purpose: 

· To help students understand why seasons change.

· To increase student awareness of the seasons and their observable indicators in their biome

· To support student inquiry using GLOBE protocols and instruments 

Overview:
Students will do a hands-on activity to learn about what causes the seasons and then investigate seasonal changes and seasonal indicators in their local environment and biome. 

Level:

Beginning, Intermediate, Advanced

Materials:

· Styrofoam balls for each student about 5 cm in diameter. Ball should have a hole into the South Pole large enough to hold a pencil and mark N (North Pole) at one end and an S (South Pole) at the other and a line around the center to represent the equator

· Pencil for each student

· Light source with bare bulb

· Other equipment including GLOBE instruments needed for inquiry about seasonal changes in your environment to be determined by you and your students

Key Concepts:
· Each local environment and biome has seasonal changes that can be identified, observed and recorded
· Local environments may or may not be exactly like the general biome they are in
· Seasons are caused by the tilt of the Earth 
· Climate change may alter seasonal changes (timing, extent, duration) in a local environment and a biome

· The Earth spins (rotates once every 24 hours) causing day and night

· The Earth orbits (revolves) around the Sun once a year in a nearly circular orbit

· The tilt of the Earth (currently 23.5 degrees) and its revolution around the Sun causes the different seasons
· Models help scientists understand distant and/or abstract phenomena or events
Essential Questions

How can I identify seasonal indicators in my biome?
Gear Up:

· Read a short picture book or poem related to seasonal change

· Ask students what they know about seasons – what they are and why they happen

Explore:

· Pass out balls and pencils and set up light in the center of the room. Have students insert the pencil into where the South Pole should be.

· Tell students the ball represents the Earth and the light bulb is the Sun and they (each holding a ball) need to revolve around you (holding the light bulb)   
· Have students spin balls (globes) and ask if both the N (North Pole) and S (South Pole) are getting day and night. Ask for volunteers to give their evidence. (Don’t mention the tilt of the Earth yet).

· Explain that we need to make one change because the Earth always has the same tilt when it revolves. Have students get in a circle and hold “globes” so that they have the correct tilt (23.5 degrees) with the North Pole facing toward the North Star (A SPOT SELECTED BY YOU ON THE WALL, SO THAT GLOBES WILL BE ABOUT 23.5 DEGREES)   
· Have students revolve COUNTERCLOCKWISE (as seen from the top) around the Sun keeping their Earths at the same tilt so their axis is pointing toward the North Star. Have students stop in 3 positions 1/4 way around, 1/2 way around, and 3/4 way around.

· At each stop, ask for hands if their globe model is the North Pole or the South Pole facing the Sun. Ask how they know – what is their evidence? What season is it in North Pole (Alaska) and then in the South Pole (Australia) and how do they know?
· You might want to have students figure out the sun and Earth relationship at sunrise, sunset, noon, and midnight at their school. 
· Continue to ask questions about seasons and positions  and have students use the balls until they understand the entire process
Generalize
· Ask students what they learned about the seasons and how using a model helped them in this case

· Ask when it would  probably be the warmest in the North Pole and when it is probably the coldest

· Ask students to predict what would happen if their model Earth’s orbit caused it to move further away from the Sun (colder everywhere which is not what happens). Ask for ideas about why it might be hotter in the summer than the winter if the Earth is always almost the same distance from the Sun. In fact, the Earth’s orbit is nearly circular. Discuss. Ask questions to help them realize that the sunlight is less concentrated in winter because it is at an angle (sun is not directly overhead). (See Extensions for an activity to teach this).  
· Have students do other activities to support greater understanding where there are developing conceptions
Gear Up :
· Review biomes if necessary

· Ask students to get in small groups and make a list of the changes they can think of in their biome for each season. You can assign different seasons to different groups. This could be an assignment for homework with families

· Share with the entire group and add to the lists 

· Ask students to work in small groups and decide what they think might be a good indicators to observe in the next season. (See T worksheet with changes and indicators following)

Explore (Possible Inquiry):
· Have small groups or the entire class select a seasonal indicator and collect data on it for the next couple of months (or all year if possible)
· Have groups design a plan to collect data on their indicator (For young students or beginning inquirers, you can do this as a whole group and just stick to making observations)
· Have students collect data on the seasonal change indicator that they selected for the prescribed period
Generalize:

· Have students share their research findings and discuss.

· Ask questions to support and extend learning, like:

· What were your observations?

· What inferences can you make based on your observations, etc.

Assessment:

· Investigation and presentation (see rubric)

· Journal entry (see rubric)

· Explain using pictures and your own words what causes seasons   

· Describe your investigation and discuss what you learned from it

Extensions:

See also GLOBE Learning Activity, in Seasons and Phenology (Under Earth as a System): S4 – Modeling the Reasons for Seasonal Change.
Adaptations

None

Reference:

See Real Reasons for the Seasons (2000) from Lawrence Hall of Science, UC Berkeley, for the original activity about what causes seasons and other related activities.

JOURNAL ENTRY SAMPLE ASSESSMENT RUBRIC

	Criteria
	Developing
	Proficient
	Exemplary

	Understanding of cause of seasons
	Little evidence of understanding of cause of seasons 
	Evidence of good understanding of the cause of seasons (tilt and revolution)
	Evidence of complete understanding of cause of seasons (tilt and revolution)

	Understanding of seasonal indicators in their biome
	Little evidence of understanding of seasonal indicators in their local environment or biome
	Evidence of good understanding of seasonal indicators in their local environment or biome
	Evidence of complete understanding of seasonal indicators in their local environment or biome

	Investigation about local seasonal indicators
	Investigation and/or results were not well described 
	Investigation and/or results  were described clearly and showed evidence that real learning took place 
	Investigation and/or results  were described clearly and in great detail and showed considerable evidence that real learning took place


SAMPLE SCIENTIFIC INQUIRY/INVESTIGATION PROJECT SAMPLE SCORING RUBRIC

	Criteria
	Developing
	Proficient
	Exemplary

	Developing Questions or problems
	Is unable to develop testable or researchable question 
	Develops questions that are testable or researchable with a little help 
	Uses observations and scientific knowledge independently to develop testable and researchable questions

	Designing Investigations
	Unable to develop a plan for a simple investigation to answer the question 
	Develops a plan for a simple investigation to answer the question with some assistance
	Independently plans a simple investigation to answer the question that includes orderly, safe and workable procedures

	Conducting Investigations
	Requires considerable assistance to conduct simple investigation

Data gathering is inconsistent, inaccurate or incomplete
	Conducts investigations with some assistance from teacher

Data appears mostly accurate and complete
	Conducts investigations with little or no assistance 

Data is accurate and complete

	Analyzing and Interpreting Data
	Analysis and interpretation are not supported by the data 
	Analysis and interpretation are supported by the data.


	Analysis and interpretation are supported by the data. New insights provided

	Communicating
	Unable to clearly communicate explanation of investigation. Findings were unclear. 
	Clearly communicates explanation of the investigation. Findings are mostly clear 
	Clearly communicates explanation of investigation in a variety of ways (written, spoken, graphics, and/or models). Findings are clear
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