MISSISSIPPI - FUTURE SCIENTISTS Grade 7, Curriculum:

How it aligns with the Grade 7 objectives (2010 Mississippi Science Framework):

Science, Grade 7:
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 7th grade INQUIRY/ scientific investigation skills are covered:
 1. Design and conduct a scientific investigation utilizing appropriate process skills and technology:
a. Design, conduct, and draw conclusions from an investigation that includes using experimental controls (DOK 3);
b. Discriminate among observations, inferences, and predictions.  (DOK 1).

c. Collect and display data using simple tools and resources to compare information (using standard, metric, and non-standard units of measurement).  (DOK 1) Tools: thermometers, scales, hand lenses, microscopes, calculators, balances, clocks) to gather and compare information (DOK 1); data: height, mass/weight, temperature, length, distance, volume, area, perimeter; Resources (e.g. Internet, electronic encyclopedias, journals, community resources etc.)
d. Organize data in tables and graphs and analyze data to construct explanations and draw conclusions. (DOK 3).

e. Communicate results in scientific procedures and explanations through a variety of written and graphic methods. (DOK 2);

f. Explain how science and technology are reciprocal. (DOK 1).
g. Develop a logical argument to explain why scientists often review and ask questions about the results of other scientists’ work.. (DOK 3).
h. Make relationships between evidence and explanations. (DOK 2).
Sample student research projects are available at the Future Scientist web site:

http://www.hsi.usda.gov/CornEarWorm/
7th grade DOKS Knowledge (concepts) that are covered by Future Scientists with specific examples:
 3. LIFE SCIENCE: Distinguish the characteristics of living things and explain the interdependency between form and function using the systems of the human organism to illustrate their relationship.

a. Assess how an organism’s chances for survival are influenced by adaptations to its environment.  (DOK 2); * The corn earworm moth/caterpillar has several adaptations that make it a highly successful insect that costs farmers in the USA alone over $1 billion annually in crop losses and control efforts.  The female moth can lay between 300-3,000 eggs and spreads them all over a corn field so some have a good chance of surviving and reproducing.  The worm is a ubiquitous feeder and takes its name from the crop on which it is feeding: Corn earworm; cotton boll worm; sorghum head worm; strawberry fruit worm; tomato fruit worm so is named Helicoverpa zea to cover everything!  It is adapted to feed inside the corn so avoids predation and then digs a hole beneath the corn plant as a caterpillar and makes a ‘cave/hole’ about 10 cm underground where it pupates and then emerges as a moth and crawls out the hole the caterpillar made.  It can fly at night, sometimes carried hundreds of miles to settle in a new field to feed and lay eggs.  It is a dull green color as an adult so has good camouflage to avoid predators.  It operates on the same frequency as its major predator, the Mexican Free-tailed Bat as they have co-evolved and so can take avoidance flight when it senses a bat is zeroing in the eat.                                                            

d. Compare and contrast reproduction in terms of the passing of genetic information (DNA) from parent to offspring.  (DOK 2); E.g. the worm has a huge color variation from green to red to brown.  It was hypothesized that this might be genetic so an experiment was conducted that separated the worms by color.  The red worms that became adults were then mated to see if the offspring would breed true and be red.  That did not turn out to be the case but, this was only one trial so might be replicated.
e. Compare and contrast how organisms obtain and utilize matter and energy.  (DOK 1); E.g. The worm can be observed during its life cycle quite easily under classroom conditions and with simple equipment.  It can be observed feeding on corn or other foods through 4 instar stages.  It will emerge from its exoskeleton ass it grows too large for its body.  The pupa stage can be observed and the adult emerging with folded wings.  It pumps fluid into those wings and can then fly and mate to reproduce.  Students can observe the eggs being laid and then the 1st instar worms emerging as they eat a hole in the top of the egg, spin a silk thread and lower themselves to the ground to begin feeding.

