MISSISSIPPI - FUTURE SCIENTISTS Grade 6, Curriculum:

How it aligns with the Grade 6 objectives (2010 Mississippi Science Framework):

Science, Grade 6:
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 6th grade INQUIRY/ scientific investigation skills are covered:
 1. Conduct a scientific investigation using appropriate process skills:

a. Design and conduct an investigation that includes predicting outcomes, using experimental controls, and making inferences (DOK 3);
b. Distinguish between qualitative and quantitative observations and make inferences based on observations (DOK 3);

c. Use simple tools and resources to gather and 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. Analyze data collected from a scientific investigation to construct explanations and draw conclusions (DOK 3).

e. Communicate scientific procedures and conclusions using diagrams, charts, tables, graphs, maps, written explanations, and/or scientific models. (DOK 2);

f. Evaluate the results or solutions to problems by considering how well a product or design met the challenge to solve a problem. (DOK 3).
g. Infer explanations for why scientists might draw different conclusions from a given set of data. (DOK 2).
h. Recognize and analyze alternative explanations and predictions. (DOK 2).
Sample student research projects are available at the Future Scientist web site:

http://www.hsi.usda.gov/CornEarWorm/
6th grade DOKS Knowledge (concepts) that are covered by Future Scientists with specific examples:
 3. LIFE SCIENCE: Explain the organization of living things, the flow of matter and energy through ecosystems, the diversity and interactions among populations, and the natural and human-made pressures that impact the environment.

a. Describe and predict interactions (among and within populations) and the effects of these interactions on population growth to include the effects on available resources.  (DOK 2); * How cooperation, competition and predation affect population growth.  E.g. The worms are cannibalistic on each other so normally one large worm survives in an ear of corn and ‘wins’ the competition for survival.  The eggs may be predated upon as they are exposed on the corn silks but the caterpillars/worms are hidden from predators inside the corn husk and live in the dark.  If the farmer sprays the corn with pesticide, the worm is not affected because the spray lands on the outside of the corn husk. * Effects of overpopulation within an ecosystem on the amount of resources available.  E.g. if the corn earworm is not controlled it will consume a large percentage of the corn and then the adult moths will migrate to another agricultural field such as cotton.  * How natural selection acts on a population of organisms in a particular environment via enhances reproductive success.  E.g. More aggressive worms will outcompete and kill other worms in the same ear of corn and be able to pupate more successfully as they have increased fat resources to metamorphose into adult moths that can breed more successfully and even fly farther to find new crops on which to feed.                                                            

b. Compare and contrast structure and function in living things to include cells and whole organisms.  (DOK 2); E.g. the worm is an insect and so has an EXOskeleton, a hard exterior skeletal structure.  When it eats, it gets larger and will ‘burst’ out of its exoskeleton.  It does this 4 times before spinning a pupa.  It breathes through holes (spiracles) along the sides of its body.  Two spiracles for each body segment.  Its mouth is for eating but also contains a structure that allows it to spin silk to lower itself to the ground as it leaves the ear of corn to pupate underground.
 c. Distinguish between the organization and development of humans to include the effects of disease.  (DOK 2); E.g. * Once the corn earworm caterpillars have changed (metamorphosis) into adults, the students are able to observe mating behavior as a male and female moth will join at their abdomens top allow transfer of sperm from the male to the female (females have shorter, fatter bodies).  Then they can observe the female’s egg laying behavior as she squeezes individual eggs from her abdomen and deposits each separately.  She can lay/extrude from 300 to 3,000 eggs.  This is Nature’s way of trying to ensure survival of the species.
d. Describe and summarize how an egg and sperm unite in the reproduction of angiosperms and gymnosperms.  (DOK 1): E.g. pollen cells (the equivalent of sperm cells in animals) are unique in shape and color to their particular plant.  For example, corn pollen is round and smooth while pollen from cotton is like a spiky ball.  The science of pollen study is known as PALYNOLOGY and the scientist with that specialty is a ‘Palynologist’.  The ovule/s (equivalent of the egg in animals) can be observed by cutting open plant ovaries.  When the pollen cell and ovule combine in the process of fertilization, an embryo (baby plant) develops.  This can be observed easily by opening up a raw peanut seed.  Students can observe germination of corn seeds by placing them on wet paper towel inside a salad container with clear plastic lid.
e. Construct a diagram of the path of solar energy through food webs that include humans and explain how the organisms relate to each other. (DOK 2). E.g. Corn is the producer (planted by farmers) and is predated upon by consumers: worm-moth-bats/birds-hawks/owls.  Giant Madagascar Hissing Cockroaches are ofter infested with mites.  This is a true symbiotic relationship as the mites keep the roaches clean from mold and fungi on the forest floor where they live.  In return, the mite is able to feed on the sweat and saliva of the roach.

