MISSISSIPPI - FUTURE SCIENTISTS Grade 4, Curriculum:

How it aligns with the Grade 4 objectives (2010 Mississippi Science Framework):

Science, Grade 4:
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 4th 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. Form hypotheses and predict outcomes of problems to be investigated (DOK 3);
b. Use the senses and simple tools to gather qualitative information about objects or events (DOK 1);

c. Demonstrate the accurate use of simple tools (e.g. rulers, 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…
d. Use simple sketches, diagrams, tables, charts, and writing to draw conclusions and communicate data results. (DOK 2);

e. Interpret and describe patterns of data using diagrams, drawings, charts, tables, graphs and maps. (DOK 2);

f. Explain why scientists and engineers often work in teams with different individuals doing different things that contribute to the results. (DOK 2);
g. Draw conclusions about important steps (e.g. making observations, asking questions, trying to solve a problem, etc.) that led to inventions and discoveries. (DOK 3);
Sample student research projects are available at the Future Scientist web site:

http://www.hsi.usda.gov/CornEarWorm/
4th grade DOKS Knowledge (concepts) that are covered by Future Scientists with specific examples:
 3. LIFE SCIENCE: Analyze the characteristics, structures, life cycles, and environments of organisms.

a. Describe the cause and effect relationships that explain the diversity and evolution of organisms over time. (DOK 2); E.g. *Observable traits due to inherited or environmental adaptations: The corn earworm is an invertebrate with an external skeleton (exoskeleton) and the larval stage (caterpillar/worm) lives protected inside the husk of the ear of corn.  It has various colors in the larval stage but all adults are a dull brownish-green for camouflage and fly to migrate to new corn fields.  They can drift on the wind for over 200 miles in one night; * Variations in environment (over time and from place to place): the corn earworm can feed on corn, cotton, sorghum, strawberry and tomato plants.  It is a very adaptable feeder so is very successful and can migrate from Mexico to Canada feeding on different crops.  It can overwinter in the soil as a pupa to emerge when temperatures warm in the spring and it emerges as an adult; *Extinction of a species: the worm is so adaptable that it is unlikely to face extinction
b. Classify the organs and functions of the nervous, circulatory, and respiratory systems of the body.  (DOK 1); E.g. the worm reacts to touch by sensing with the hairs along the length of its body.  It moves away from light as it spends most of its life cycle in the dark either hidden inside the corn or buried in the ground.  Its circulatory system is very basic having a simple pump to move fluids/gases around the body.  Its respiratory system is like that of other insects.  It exchanges gases not through its mouth but through pairs of holes (spiracles) along each segment of its.
 c. Compare the characteristics of organisms, including growth and development, reproduction, acquisition and use of energy, and response to the environment.  (DOK 2); E.g. * Life cycles of various animals to include complete and incomplete metamorphosis: corn earworm is complete metamorphosis with 4 stages that are egg, larva/caterpillar/worm, pupa/cocoon, and adult moth.  These can all be observed in the classroom.  Giant Madagascar Hissing Cockroaches like grasshoppers/beetles have incomplete metamorphosis i.e. three stages that are egg, nymph (immature adult often with wing buds that will develop into full wings, adult; * Plant of animal structures that serve different functions in growth, adaptation, and survival: the adult moth tastes with its front feet and hears at same frequency as bats so can avoid them.  The adult flies at night so avoids many potential predators to survive.  Its caterpillar can eat a variety of foods so is well adapted for change of diet.  The cockroach head is hidden underneath and its armor-plated thorax looks like a head and so gives it protection; *Photosynthesis: corn has large green leaves so is well adapted for photosynthesis (students can germinate corn seeds in a simple greenhouse made from a salad bowl with clear lid) to see how the seed is an energy store
d. Distinguish the parts of plants as they relate to sexual reproduction and explain the effects of various actions on the pollination process (e.g. wind, water, insects, adaptations of flowering plants, negative impacts of pesticides). (DOK 2): E.g. corn is wind pollinated as pollen forms a cloud over the field as it leaves the tassels (male stamens) and sinks down onto the silks (stigmas) of the ear of corn.  Colorful flowers attract insects by their color, scent and the promise of a drink of nectar.  In return, the insect picks up pollen on its body and may take it to another flower.  Insects and flowers have co-evolved so that both benefit.  Pesticides can only kill the eggs on the silks.  After that the worm crawls inside the ear of corn and is protected.  The farmer is wasting money and harming the environment.
e. Analyze food webs to interpret how energy flows from the sun. (DOK 2). E.g. The corn plant is the PRODUCER as it traps the sun’s energy through photosynthesis.  The corn earworm uses the food energy (cellular respiration) to grow and is a 1st CONSUMER.  It becomes a moth that is then consumed by birds or bats.  The birds and bats may then be predated upon by hawks that ate higher up the food chain/web.

f. Describe the structural and functional relationships among the cells of an organism. (DOK 2); E.g. skin cells make up the exoskeleton of the insect that is discarded when the body inside becomes too large.  The six true legs are on the thorax segment of the body while the false feet (pseudopods – 5 pairs) are on the abdominal section and act like suckers to aid movement especially upside down.

