ARKANSAS, FUTURE SCIENTISTS Grade 8, Curriculum:

How it aligns with the Arkansas, Grade 8 Content 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.

The following Arkansas 8th grade Processes and Skills are covered:
Strand 1: Nature of Science, Standard 1: Characteristics and Processes of Science
Students shall demonstrate and apply knowledge of the characteristics and processes of science using appropriate safety procedures, equipment, and technology
NS.1.8.1 Justify conclusions based on appropriate and unbiased observations 

NS.1.8.2 Evaluate the merits of empirical evidence based on experimental design: 

· hypothesis
· replication

· sample size

· appropriate use of control
· use of standardized independent and dependent variables
NS.1.8.3 Formulate a testable problem using experimental design 

NS.1.8.5 Suggest solutions to real world problems by analyzing scientific data in

· data tables/charts
· histograms

· circle graphs

· scatter plots
· stem and leaf plots
· line and double line graphs by approximating line of best fit
NS.1.8.6 Formulate inferences based on scientific data

NS.1.8.7 Communicate results and conclusions from scientific inquiry following peer review
NS.1.8.8 Develop and implement strategies for long-term, accurate data collection

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

http://www.hsi.usda.gov/CornEarWorm/main.htm
Arkansas 7th grade Content Knowledge (concepts) that are covered by Future Scientists with specific examples:
Strand 2: Life Science
Standard 2: Living Systems: Characteristics, Structure, and Function

Students shall demonstrate and apply knowledge of living systems using appropriate safety procedures, equipment, and   technology
LS.2.8.9 Investigate careers, scientists, and historical breakthroughs related to organisms E.g. USDA/ARS scientists are often in the forefront of breakthroughs.  Dr. Knipling was a pioneer in solving the ‘Screw worm’ problem
           Standard 3: Life Cycles, Reproduction, and Heredity

Students shall demonstrate and apply knowledge of life cycles, reproduction, and heredity using    appropriate safety procedures, equipment, and technology.  E.g. the Corn Earworm can be grown by students and taken through its life cycle from egg to egg in about 35 days
LS.3.8.4 Differentiate among observed inherited traits and acquired traits of plants and animals.  E.g.  Inherited traits in the Corn earworm are that they know to pump fluid into their wings on emergence, drink sugars through the proboscis and migrate.  Some recent research suggests that a learned behavior of the moths is the ability to locate the corn as a trait passed along by the caterpillar stage.  

   LS.3.8.10 Distinguish between characteristics of plants and animals through selective breeding.  E.g. maize has been selectively bred to have one good ear of corn per plant.  The original corn was Tripsicum
The following 2 content standards can be studied using the Corn Earworm as environmental conditions can be manipulated in their growth, such as temperature-cold causing either death or slower growth rates.  Natural selection occurs when the caterpillars compete for food and will kill each other.  They are cannibalistic.  Students can observe natural selection at work.
LS.3.8.13 Identify basic ideas related to biological evolution: 

· diversity of species
· variations within species
· adaptations

· natural selection
· extinction of a species
LS.3.8.15 Explain the process of natural selection
LS.3.8.16 Identify genetic traits that make organisms more likely to survive and reproduce in a particular environment.  E.g. the Corn Earworm moths in the wild are stimulated to lay eggs by smell and contact with corn silks.  Lab reared moths will lay eggs with or without corn silks being present

            Standard 4: Populations and Ecosystems
Students shall demonstrate and apply knowledge of populations and ecosystems using appropriate safety procedures, equipment, and technology.

LS.4.8.1 Analyze the effect of changes in environmental conditions on the survival of individual organisms and entire species E.g. students can manipulate the temperature or other independent variables to observe the impact on survival and egg laying rates.  A decrease in temperature slows growth.  Differential feeding amounts of the same food will lead to smaller sized pupae
