ARKANSAS, FUTURE SCIENTISTS Grade 9-12, Curriculum:

How it aligns with the Arkansas, Grade 9-12 Biology Science Curriculum Framework:
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 9th – 12th grade Biology Processes and Skills are covered:
Students should be engaged in hands-on laboratory experiences at least 20% of the instructional time.

   Strand: Nature of Science 


Standard 11: Students shall design and safely conduct scientific inquiry

NS.11.B.1 Develop and explain the appropriate procedure, controls, and variables (dependent and independent) in scientific experimentation

NS.11.B.2 Research and apply appropriate safety precautions (refer to ADE Guidelines) when designing and/or conducting scientific investigations 

NS.11.B.3 Identify sources of bias that could affect experimental outcome

NS.11.B.4 Gather and analyze data using appropriate summary statistics 

NS.11.B.5 Formulate valid conclusions without bias

NS.11.B.6 Communicate experimental results using appropriate reports, figures, and tables

   Standard 13: Students shall use mathematics, science equipment, and technology as tools to communicate and solve life science problems.
NS.13.B.1 Collect and analyze scientific data using appropriate mathematical calculations, figures, and tables

NS.13.B.2 Use appropriate equipment and technology as tools for solving problems (e.g., microscopes, centrifuges, flexible arm cameras, computer software and hardware)

NS.13.B.3 Utilize technology to communicate research findings

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

http://www.hsi.usda.gov/CornEarWorm/main.htm
Arkansas 9th – 12th grade Biology Content Knowledge (concepts) that are covered by Future Scientists with specific examples:
Strand: Classification and the Diversity of Life

Standard 7: Students shall demonstrate an understanding that organisms are diverse. 

CDL.7.B.8 Compare and contrast life cycles of familiar organisms.  E.g. students can rear the Corn Earworm in the classroom and observe metamorphosis and then sexual reproduction
· sexual reproduction

· asexual reproduction

· metamorphosis 
· alternation of generations
CDL.7.B.17 Describe the structure and function of the major parts of a plant.  E.g. maize can be grown and studied and then used in rearing the Corn Earworm:

· roots

· stems

· leaves

· flowers

CDL.7.B.21 Compare and contrast the major invertebrate classes according to their nervous, respiratory, excretory, circulatory, and digestive systems.  E.g. students can also receive free Giant Madagascar Hissing Cockroaches from the web page: http://www.hsi.usda.gov/CornEarWorm/main.htm
And make comparisons between the caterpillars and cockroaches

Strand: Ecology and Behavioral Relationships

Standard 8: Students shall demonstrate an understanding of ecological and behavioral relationships among organisms. 

EBR.8.B.4 Analyze an ecosystem’s energy flow through food chains, food webs, and energy pyramids.  E.g. (producer) corn – (consumers) caterpillar/moth – birds/bats - hawks
EBR.8.B.5 Identify and predict the factors that control population, including predation, competition, crowding, water, nutrients, and shelter.  E.g. students can experiment with various independent variables and observe impact on larval development of diet (both type and quantity); crowding as the worms are both territorial and cannibalistic…

EBR.8.B.8 Identify the properties of each of the five levels of ecology:
· organism

· population

· community

· ecosystem

· biosphere
Strand: Ecology and Behavioral Relationships

Standard 9: Students shall demonstrate an understanding of the ecological impact of global issues.
EBR.9.B.3 Assess current world issues applying scientific themes (e.g., global changes in climate, epidemics, pandemics, ozone depletion, UV radiation, natural resources, use of technology, and public policy) E.g. maize is a monoculture in USA with 1 in 4 acres planted to corn.  It takes tremendous energy input (fertilizer/water/fuel) and has a genetically modified variety-Bt corn

