Be a Scientist

Teacher Page

	Activity Description

What are the components of a system?  Students find out by assuming the roles of scientists working in a variety of fields.  Students experience the scientific process by making observations and collecting data about a specific ecosystem.  Students then identify different components of the ecosystem and collaborate to produce a holistic view. 


	Key Concepts

· A system is comprised of many different parts that join together to form an interconnected whole. For example, ecosystems are made up of biotic (living) and abiotic (non-living) factors and the interaction between those factors.

· Scientists work in a variety of fields and although they may use different tools and technology, their data can be combined to create a more accurate and comprehensive view of the system.


	California Science Standards

Grade 6: 1e, f; 2a, d; 4a; 5a ,b, d; 7b, g, h
Grade 7: 4a, c, f; 5a; 7a, c, d
Grade 8: 2b; 8c, d
Grades 9-12: Chemistry 2a, 4d, 5a, 5d; 7d;
Biology 6b, 6d; Earth Sciences 5d, 5g, 6b, 8b, 9a, 9c; Investigation and Experimentation 1a-n
(http://www.cde.ca.gov/re/pn/fd/documents/sci-stnd.pdf)


	California Language Arts Standards

Reading

Writing 

Written and Oral English Language 

    Conventions

Listening and Speaking

(http://www.cde.ca.gov/re/pn/fd/documents/elacontentstnds.pdf)



	Materials

· Scientist role cards

· Science notebooks
· Pencils

· Resource bags (optional)


	Activity Link

http://www.montereybayaquarium.org/lc/kids_place/kidseq_careers.asp
You will find information about marine scientists at the aquarium as well as other career resources and facts.


Directions
Introduction to the activity

1. Explain that the class will be conducting an ecosystem investigation at a field site and that they will each play a specific role in the investigation. 

2. Distribute the role cards and optional resource bags.  Each student (or pair of students) is assigned one role and is given a resource bag for that role.  Example: a botanist will have a resource bag containing a small notebook, ruler, hand lens, botany field guide, tweezers and a collection bag or jar.

3. Allow the students to discuss their roles, explore their resource bags and ask questions.  

At the field site
1. Explain boundaries and other logistics, i.e., walk carefully, safety reminders or other rules as set by the area.
2. Working independently or with a partner, students explore the field site for approximately 30 minutes, following the instructions on their role cards and generally investigating the ecosystem through the perspective of their assigned role.

3. As students collect their data, the instructor assists as necessary by asking guided questions to help facilitate thinking and enriching the data that students collect.

After the investigation
1. Group the students by scientific roles, e.g., oceanographers meet as a group, ecologists meet as a group, and so on.  Give the groups 10 minutes to discuss findings and help each other fill in missing data. 

2. Ask the students to get together in “mixed groups.”  Make sure that each group includes a variety of scientific roles, but only one representative for each role.   

3. Have students create a visual representation of all of the components of the system they observed.  They should use data, samples, notes and drawings they collected at the site.  Provide each group with a piece of poster paper or whiteboard and other drawing materials. 

Sharing results  

1. Have the groups share their results with the rest of the class.  Encourage students to ask questions and look for corroboration of their interpretation of the system components.  

2. If time allows, have students switch roles and examine a different system.

Activity Resources

www.futurescan.com

Provides in-depth profiles of a wide variety of career choices.
http://www.pbs.org/strangedays/educators/careers.html

Features interviews with various scientists in the field.
http://www.guidetoscience.net

Provides more details and activities related to Earth-systems thinking.
Background

When humans learned that the Earth was round, we also learned that places on our planet are physically connected to each other. The phrase “Earth as a whole” conveys the idea that all of the planet’s physical features and living organisms are interconnected. A new field of science, Earth Systems science, was established. 
A system is defined as something made up of different kinds of parts that join together to form an interconnected whole.  The human body is an example of a system.  It is made up of cells which combine to form our skin, bones, muscles, and so on. The circulatory system is a system within the human body system. It is made up of the heart, veins, arteries, and blood cells. Thus systems can be within other systems. Yet a system can be very different from its parts (an entire human body is very different from a cell). 
Science refers to a method of acquiring knowledge using observation and experimentation to describe and explain natural phenomena. Scientists observe, ask meaningful questions, conduct careful investigations, collect and analyze data, and share their findings with others. Different fields of science focus on observing different aspects of systems.  By working together, scientists in different fields are able to share their perspectives and analyses to produce a more holistic and accurate view of a system.  This occurs whether the system is the Earth as a whole or is just the underside of a rock.  
There are many types of scientists who study Earth’s systems.  Some of these specialists and their fields of study are:

· Anthropologist – people and culture

· Botanist – plants

· Ecologist – the way living things interact with their environment

· Ethologist – animal behavior

· Geneticist – how traits are inherited

· Geologist – the history of the Earth

· Geographer – the Earth’s surface

· Hydrologist – water quality, abundance, and distribution

· Ichthyologist – fish

· Malacologist – molluscs, i.e., clams and snails

· Marine biologist – ocean plants and animals

· Meteorologist – weather and climate

· Microbiologist – microscopic plants and animals

· Oceanographer – the physical ocean

· Ornithologist – birds

· Paleontologist – fossils

· Phycologist – algae

· Zoologist – animals and their behaviors
*Incorporating artists (field illustrator), writers and photo-journalists into the list of roles also provides students with multiple ways of presenting their perspectives.
Recommended Books

Lehn, Barbara.  What is a Scientist?

Reeves, Diane Lindsey.   Career Ideas: For Kids Who Like Science.
Sussman, Art.  Dr. Art’s Guide to Planet Earth.
Extensions

· Create a Venn diagram to compare two systems.
· Write an essay from the perspective of one of the animals living in an ecosystem.  Describe the abiotic and biotic factors of that ecosystem.  What other ecosystems exist within that ecosystem? Describe them.
Be a Scientist Role Cards 
Student Page

	Ecologist

An ecologist studies the way living things interact with their environment.


	· Describe the biotic (living) factors of the ecosystem?

· How are the biotic factors of the ecosystem organized? 

· How do the biotic factors of the ecosystem interact? 
· How do the biotic factors interact with the abiotic (non-living) factors?


	
	

	Ichthyologist

An ichthyologist studies fish.  

There are three classes of fish: the jawless fish (lamprey, hagfish); the cartilaginous fish (sharks, rays) and bony fish.
	· Describe the different kinds of fish in the ecosystem.
· Describe where the different kinds of fish are located.

· Carefully observe several kinds of fish.  What types of adaptations do they have for avoiding predators? Finding food?
· What role does each fish play in the ecosystem?


	
	

	Phycologist

A phycologist studies algae (seaweed and aquatic plants).


	· Describe the diversity and location of algae in the ecosystem.  

· What are the main producers in the ecosystem?
· What are the needs of the producers in this system?



	
	

	Oceanographer

An oceanographer studies the physical ocean.


	· Describe the abiotic (non-living) factors of the ecosystem. 

· Are those factors constant or do they vary on a daily, weekly or monthly basis?
· Which of those factors determine how many and what types of organisms the ecosystem can support? Explain.


	Geologist

A geologist studies the physical structure and processes of the Earth.

	· Describe the general geology of the ecosystem.
· Is there evidence of major geologic events      (earthquakes, volcanic eruptions, mountain building or eroding, or other evidence)?
· Has water shaped the surface of this ecosystem? How?
· Describe the soil, i.e., color, texture or hardness.
· What impact does the soil have on the biological organisms that live on or in the soil?



	
	

	Botanist

A botanist studies plants.  


	· Describe the diversity and location of plants in the ecosystem.  

· Describe the main producers in the ecosystem.
· What are the needs of the producers in the ecosystem?
· What role do those producers play in the ecosystem?


	
	

	Hydrologist

A hydrologist studies movement, distribution and quality of water. 

	· Describe any water or evidence of water in the ecosystem.

· Based on a visual survey, are there areas in this ecosystem that seem to receive more water than other areas? Why is this?

· What is the role of rain or other precipitation in this ecosystem?

· Describe water runoff and drainage in this ecosystem.

· What do you predict the quality of water (past or present) to be in this ecosystem? Why?


	
	

	Anthropologist

An anthropologist studies peoples and cultures. 

	· Describe any signs of human influences on the ecosystem. 
· Can those influences be described as positive or negative? Explain.

· How do you think the ecosystem is different today than three hundred years ago? Why?

· Are there specific actions people can take to make human influences on the ecosystem more positive? 
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