FLORIDA

FUTURE SCIENTISTS Grade 9-12, Curriculum
How the curriculum aligns with the Grade 9-12 Learning Objectives:

Florida (Sunshine) State 9th-12th grade Standards

Knowledge and skills are developed throughout the year of involvement in the program.  The focus is on conducting research on the Corn Earworm, Helicoverpa zea (Boddie) and then presenting that research at the end of the school year back at the USDA/ARS Research Laboratory where the teacher attended a Future Scientists summer institute.

All of the following 9th-12th grade Florida Benchmark scientific skills are covered:
	SC.912.N.1.1
Define a problem based on a specific  body of knowledge, for example: biology, chemistry, physics, and earth/space science, and do the following: 
1. pose questions about the natural world, 

2. conduct systematic observations, 

3. examine books and other sources of information to see what is already known, 

4. review what is known in light of empirical evidence, 

5. plan investigations, 

6. use tools to gather, analyze, and interpret data (this includes the use of measurement in metric and other systems, and also the generation and interpretation of graphical representations of data, including data tables and graphs), 

7. pose answers, explanations, or descriptions of events, 

8. generate explanations that explicate or describe natural phenomena (inferences), 

9. use appropriate evidence and reasoning to justify these explanations to others, 

10. communicate results of scientific investigations
11. evaluate the merits of the explanations produced by others.

	SC.912.N.1.4
Identify sources of information and assess their reliability according to the strict standards of scientific investigation.    

	SC.912.N.1.7
Recognize the role of creativity in constructing scientific questions, methods and explanations.

	

	


Sample student research projects are available at the Future Scientist web site:

http://www.hsi.usda.gov/CornEarWorm/main.htm
9th-12th grade Florida Benchmark concepts that are covered by Future Scientists with specific examples:
	SC.912.L.14.4
Compare and contrast structure and function of various types of microscopes. E.g.  teacher and students will use a digital microscope and compare it to other microscopes-dissecting; stereoscopic…

	SC.912.L.15.6

Discuss distinguishing characteristics of the domains and kingdoms of living organisms.   E.g. students can compare maize and Corn Earworm 

SC.912.L.15.7
Discuss distinguishing characteristics of vertebrate and representative invertebrate phyla, and chordate classes using typical examples.  E.g. use the Corn Earworm as the invertebrate example as students grow it and conduct research in the classroom
SC.912.L.15.13

Describe the conditions required for natural selection , including: overproduction of offspring, inherited variation, and the struggle to survive, which result in differential reproductive success.

E.g. students can observe the huge number of eggs produced by female moth and study a second generation  

	SC.912.L.16.10
Evaluate the impact of biotechnology on the individual, society and the environment, including medical and ethical issues. E.g. Bt corn is used to reduce Corn Earworm damage in the field; controversy arises over the corn’s safety for human consumption and the possible ill effects on pollen feeders like the Monarch butterfly

	

	


SC.912.L.17.5

Analyze how population size is determined by births, deaths, immigration, emigration, and limiting factors (biotic and abiotic) that determine carrying capacity. E.g. Corn earworm can be used as the model 
SC.912.L.17.6

Compare and contrast the relationships among organisms, including predation, parasitism, competition, commensalism, and mutualism.  E.g. the worms compete for food within the ear of corn; they predate on one another when not predated upon themselves by birds (worm stage) or by bats and birds (adult moths).  Teachers can also order free Giant Madagascar Hissing Cockroaches off the program’s web page. These insects carry a mite in a symbiotic relationship where the mite protects the roach from bacteria and fungi on the forest floor and in return feed on the roach’s sweat and saliva  
SC.912.L.17.9

Use a food web to identify and distinguish producers, consumers, and decomposers. Explain the pathway of energy transfer through trophic levels and the reduction of available energy at successive trophic levels.  E.g. maize (producer) – (consumers) Corn Earworm – Moth – Birds/Bats – Hawks
SC.912.L.17.12

Discuss the political, social, and environmental consequences of sustainable use of land.  E.g. monoculture of corn in USA where 1 in 4 acres is planted in maize as a monoculture requiring huge inputs of energy (fertilizer etc.) and allows spread of the Corn Earworm migrating north to newly emerging crops 

