Primary Production: 
Using diatoms to look at growth and primary production in the context of food webs

Standards Met: 
· MS-LS2-1
· MS-LS2-4

Grade Level:  7th Grade 

Learning Goals:
· Student understands the importance of primary producers to food webs.
· Student understands that primary producers occur on land as well as in marine environments.
· Students understand that nutrients are one factor which determines how much primary producers can grow.

Key Question: 
· How does nutrient availability impact primary production?

Misconceptions:
· Animals are the only important part of food webs.
· All primary producers are found on land.
· Primary producers only need sunshine and water to grow.

Vocabulary:
· Primary Producer
· Treatment
· Diatom

Teaching Materials:
· Cell count worksheet.docx
·  Food web worksheet and key.pdf
·  Primary production_lab.docx
·  Primary production.pptx
·  Primary production_5E.docx
·  Primary production_notebook key.docx
·  Primary production_notebook.docx 






	Teacher Does
	Student Does

	ENGAGE                                          Step 4

Facilitate hypothesizing:
- With words: How does nutrient availability impact primary production?
- Overview of experimental setup




- With graphs: What graph’s pattern do you expect to see in each different treatment? 



Show: Brainpop video, Food Chains
http://www.brainpop.com/science/ecologyandbehavior/foodchains/

Facilitate Brainpop quiz

	                                                          Step 2


Discussing hypotheses in groups, recording in notebooks
ESR:
Plants need nutrients to grow
More nutrients mean plants can grow bigger and faster
Plants will die without nutrients
Discussing hypotheses in groups, recording in notebooks
ESR: 
Positive linear growth for all treatments.
Watch video



Quickly discussing at tables, sharing out


	EXPLORE                                        Step 5

Ask: What things do primary producers need to grow?





Review: What primary producers need to grow
- Light, water, carbon dioxide, nutrients
- Emphasize that changing these things would change the base of food webs

Establish concepts:
- Relate nutrients back to fertilizer
- Diatoms: A single celled primary producer that is found in the ocean, phytoplankton

Explain: Experimental setup

Facilitate: Students recording vocabulary

Explain: Data collection
- What are cell counts?
[bookmark: _GoBack]- How do we do them? (video: http://www.youtube.com/watch?v=WWS9sZbGj6A Start at 55 Seconds then skip to 2:34- 3:12.)

Ask: What limits the number of a specific organism in a food web?




Ask: What would the consequences be of changes at the base of food webs?






Facilitate: Student data collection
- Once per day for 5 days
- Two counts will be done and averaged for the day 
	                                                           Step 3

Discuss at tables and share out.
ESR: 
Food
Water
Light
Dirt
Air
Listening, acknowledging any things that weren't already given.



Listening, linking back examples to previous knowledge.



 Listening, mentally preparing for the lab.

Recording vocabulary in notebooks.


Listening and watching video.




Brainstorm ideas in groups and share out.
ESR: 
There isn’t enough space for it
There isn’t enough food for it
Other things eat it

Share ideas with a partner and then the class.
ESR: 
More primary producers at the base of the food web would give the animals above more food, so there would be more animals in the higher levels
Less food would have the opposite affect
Collecting data on the treatments by doing cell counts each day for 5 days.

	EXPLAIN                                         Step 6

Facilitate: Recording and graphing data
- Write data from cell count worksheets on the board or show using a document camera

Review: Slope
- What is slope?
- How does this concept relate to the data gathered in class?
- Example of a more complex graph with many changes in slope

IF CLASS DATA IS SIMILAR TO DATA IN NOTEBOOK KEY

Facilitate: Students answering analysis questions

IF CLASS DATA IS NOT SIMILAR TO DATA IN NOTEBOOK KEY

Explain: Go over expected results and why they were expected
- Nutrients limited the amount that the diatoms in each of the three treatments could grow

Explain: Other factors which may have caused results to deviate from the expected
- Bacterial and fungal contamination
- Irregular growth conditions
- Inconsistent data collection

Facilitate: Students answering analysis questions
	                                                            Step 1

Recording class data in an Excel spreadsheet.
Creating graphs of their data for each treatment in Excel, including labeled axes and titles.
Listening, referring back to graphs generated from class data to apply this review.








Discussing analysis questions at tables when necessary and recording those answers in their notebooks.



Listening, connecting these expectations back to what they have learned about nutrients.



Listening, deciding what factors they think are the most likely.




Discussing analysis questions at tables when necessary and recording those answers in their notebooks.


	EVALUATE                                    
- Student notebooks and analysis question responses
- Student graphs

	EXTEND                     
- Entering data into excel sheet
- Creating graphs




