TEXAS - FUTURE SCIENTISTS Grade 5, Curriculum:

How it aligns with the Grade 5 TEKS objectives:

§112.16. Science, Grade 5, Beginning with School Year 2010-2011.

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 TEKS scientific skills are covered:
 (2)  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/main.htm

(3)  Scientific investigation and reasoning. The student uses critical thinking and scientific problem solving to make informed decisions. The student is expected to:

(A)  in all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations, so as to encourage critical thinking by the student;

(C)  draw or develop a model that represents how something works or looks that cannot be seen such as how a soda dispensing machine works; and

(D)  connect grade-level appropriate science concepts with the history of science, science careers, and contributions of scientists.

(4)  Scientific investigation and reasoning. The student knows how to use a variety of tools and methods to conduct science inquiry. The student is expected to:

(A)  collect, record, and analyze information using tools, including calculators, microscopes, cameras, computers, hand lenses, metric rulers, Celsius thermometers, prisms, mirrors, pan balances, triple beam balances, spring scales, graduated cylinders, beakers, hot plates, meter sticks, magnets, collecting nets, and notebooks; timing devices, including clocks and stopwatches; and materials to support observations of habitats or organisms such as terrariums and aquariums; and

(B)  use safety equipment, including safety goggles and gloves.
5th grade TEKS Knowledge (concepts) that are covered by Future Scientists with specific examples:
 (7)  Earth and space. The student knows Earth's surface is constantly changing and consists of useful resources. The student is expected to:

 (C)  identify alternative energy resources such as biofuels.  E.g. Students are introduced to corn Zea mays as a plant that can be used as a food source and as a fuel when converted to ethanol
 (9)  Organisms and environments. The student knows that there are relationships, systems, and cycles within environments. The student is expected to:

(A)  observe the way organisms live and survive in their ecosystem by interacting with the living and non-living elements.  E.g. Corn Earworms feed as worms on the silks and kernels before spinning a silk thread to lower itself onto the ground where they dig a hole in the soil.  Here they move around to create a ‘cave’ and pupate before emerging from the soil as a moth.
(B)  describe how the flow of energy derived from the Sun, used by producers to create their own food, is transferred through a food chain and food web to consumers and decomposers.  E.g. Photosynthesis allows the corn to grow as a producer; the corn is consumed by the Corn Earworm; the worm is a favorite food of bats; bats can be eaten by hawks as the top of this particular food chain.
 (10)  Organisms and environments. The student knows that organisms undergo similar life processes and have structures that help them survive within their environments. The student is expected to:

(A)  compare the structures and functions of different species that help them live and survive such as hooves on prairie animals.  E.g. the worm moves with the aid of six true legs and 5 pairs of pseudopods (false feet) that act like suckers; the moth emerges with wings; the cockroaches have 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.
(B)  differentiate between inherited traits of animals and learned behaviors.  E.g.  Inherited traits in the Corn earworm are that they know to pump fluid into their wings on emergence, drink sugars through the proboscis and migrate.  Some recent research suggests that a learned behavior of the moths is the ability to locate the corn as a trait passed along by the caterpillar stage.  

(C)  describe the differences between complete and incomplete metamorphosis of insects.  E.g.  The students observe the worm through complete metamorphosis from egg to egg and can collect molted exoskeletons.  Madagascar Giant Hissing Cockroaches are available on request and can be easily reared and observed in the classroom as an example of incomplete metamorphosis.
