MISSISSIPPI - FUTURE SCIENTISTS Grade 5, Curriculum:

How it aligns with the Grade 5 objectives (2010 Mississippi Science Framework):

Science, Grade 5:
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 5th grade INQUIRY/ scientific investigation skills are covered:
1) Scientific investigation and reasoning. The student uses scientific methods during laboratory and outdoor investigations. The student is expected to:

(A)  Describe, plan, and implement simple experimental investigations testing one variable;

(B)  Ask well-defined questions, formulate testable hypotheses, and select and use appropriate equipment and technology;

(C)  Collect information by detailed observations and accurate measuring;

(D)  Analyze and interpret information to construct reasonable explanations from direct (observable) and indirect (inferred) evidence;

(E)  Demonstrate that repeated investigations may increase the reliability of results;

(F)  Communicate valid conclusions in both written and verbal forms; and

(G)  Construct appropriate simple graphs, tables, maps, and charts using technology, including computers, to organize, examine, and evaluate information.
Sample student research projects are available at the Future Scientist web site:

http://www.hsi.usda.gov/CornEarWorm
5th grade DOKS Knowledge (concepts) that are covered by Future Scientists with specific examples:
 3. LIFE SCIENCE: Predict characteristics, structures, life cycles, environments, evolution, and diversity of organisms.

a. Compare and contrast the diversity of organisms due to adaptations to show how organisms have evolved as a result of environmental changes.  (DOK 2)
* Diversity based on kingdoms, phyla and classes (internal/external structure, body temperature, size and shape). E.g. Corn earworms known as Helicoverpa zea: Kingdom: animalia; Phylum: arthropoda; Class: insect; Order: Lepidoptera; Family: noctuidae; Genus: Helicoverpa; Species: zea.  As an insect, it has an exoskeleton; jointed legs; three parts to its body with legs/wings connected to the thorax; is cold-blooded.
* Adaptations that increase an organism’s chances to survive and reproduce in a particular habitat.  E.g. Corn Earworms feed as worms on the silks and kernels, living almost their entire life protected in the darkness of the ear of corn.  Then it spins a silk thread to lower itself onto the ground where it digs a hole in the soil in the soil as a caterpillar.  Here they move around to create a ‘cave’ and pupate before emerging from the soil as a moth.
E.g. Corn Earworm migrates in from Mexico to Texas and follows the emergence of crops north during the season and can change its primary food source from corn to cotton to strawberries to sorghum to tomatoes.  It is an adaptable feeder.
STRUCTURE and FUNCTION in LIVING SYSTEMS:

b. Research and classify the organization of living things (DOK 2)

*Examples of organisms as single-celled or multi-celled.  E.g. the corn earworm is a multi-celled organism.  Students can watch it develop from an egg and metamorphose through its life cycle from egg-larvae-pupae-to emerge as a moth, demonstrating ‘complete metamorphosis’ and marvel at the transformation.  They can observe discarded exoskeletons as the organism grows (compared to a human’s ENDO-skeleton or internal skeleton)

 E.g. the corn earworm moves with the aid of six true legs and 5 pairs of pseudopods (false feet) that act like suckers; the moth emerges with wings.  By comparison, the cockroach has a hard exoskeleton for defense and the thorax is armor-plated and resembles a head to detract attention from the delicate true head hidden beneath.
REGULATION and BEHAVIOR:


c. Research work and evidence of scientists e.g. USDA/ARS scientists among others
(DOK 3)
E.g. USDA/ARS scientists have found a way to identify early human infection with Bovine spongiform encephalopathy (mad cow disease) to allow early treatment

USDA/ARS scientist, Dr. James Joseph has discovered the benefits of fruits and vegetable supplements to lessen memory loss in aging patients and their benefits to the central nervous system.  Another USDA/ARS scientist, Dr. Ronald Prior is looking at the benefits of berries to combat obesity and help in early childhood development
REPRODUCTION and HEREDITY:

D’ Distinguish between asexual and sexual reproduction (DOK 1)  


*Sexual reproduction (eggs, seeds, fruit) E.g. The corn earworm moths, when they emerge from their pupa cases can be observed mating in flight in the growth chamber/3 liter bottle with top cut off and covered with tissue paper.  The students can then observe the eggs hatch and caterpillars emerge.

Corn kernels (Zea mays) can also be wetted on tissue paper and seen to germinate with a root and shoot emerging.  The kernel is a result of asexual reproduction with corn pollen combining with an ovule to form an embryo.
INTERDEPENDENCE of LIFE:

e. Give examples of how consumers and producers (carnivores, herbivores, omnivores and decomposers) are related in food chains and food webs. (DOK 1) E.g. the corn earworm is a devastating pest of field corn causing US farmers over $1 billion in crop losses and control efforts annually.  It will also feed on cotton, tomatoes (in FL) strawberries (in CA) causing losses to these crops.  When it becomes a moth it is heavily predated upon by bats especially The Mexican Free-tailed Bat that eats half its body weight in insects every night.  The bat in turn can be eaten by hawks and owls.  The corn earworm caterpillar is also cannibalistic.
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