TEXAS - FUTURE SCIENTISTS Grade 7, Curriculum:

How it aligns with the Grade 7 TEKS objectives:

§112.19. Science, Grade 7, 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.

(4)  The strands for Grade 7 include:

(A)  Scientific investigations and reasoning.  Sample student research projects are available at the Future Scientist web site:

http://www.hsi.usda.gov/CornEarWorm/main.htm

(E)  Organisms and environments.

(i)  Students will understand the relationship between living organisms and their environment. 

(ii)  Students learn that all organisms obtain energy, get rid of wastes, grow, and reproduce. 

All of the following 7th grade TEKS scientific skills are covered:

(2)  Scientific investigation and reasoning. The student uses scientific inquiry methods during laboratory and field investigations. The student is expected to:

(A)  plan and implement comparative and descriptive investigations by making observations, asking well-defined questions, and using appropriate equipment and technology;

(B)  design and implement experimental investigations by making observations, asking well-defined questions, formulating testable hypotheses, and using appropriate equipment and technology;

(C)  collect and record data using the International System of Units (SI) and qualitative means such as labeled drawings, writing, and graphic organizers;

(D)  construct tables and graphs, using repeated trials and means, to organize data and identify patterns; and

(E)  analyze data to formulate reasonable explanations, communicate valid conclusions supported by the data, and predict trends.

(3)  Scientific investigation and reasoning. The student uses critical thinking, scientific reasoning, and problem solving to make informed decisions and knows the contributions of relevant scientists. 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;

(D)  relate the impact of research on scientific thought and society, including the history of science and contributions of scientists as related to the content.
(4)  Scientific investigation and reasoning. The student knows how to use a variety of tools and safety equipment to conduct science inquiry. The student is expected to:

(A)  use appropriate tools to collect, record, and analyze information, including journals/notebooks, beakers, Petri dishes, meter sticks, graduated cylinders, hot plates, test tubes, triple beam balances, microscopes, thermometers, calculators, computers, timing devices, and other equipment as needed to teach the curriculum; and

(B)  use preventative safety equipment, including chemical splash goggles, aprons, and gloves, and be prepared to use emergency safety equipment, including an eye/face wash, a fire blanket, and a fire extinguisher.

7th grade TEKS Knowledge (concepts) that are covered by Future Scientists with specific examples:
10)  Organisms and environments. The student knows that there is a relationship between organisms and the environment. The student is expected to:

(A)  observe and describe how different environments, including microhabitats in schoolyards and biomes, support different varieties of organisms. E.g. the ear of corn becomes a microhabitat for the initial life stages of the Corn Earworm
(B)  describe how biodiversity contributes to the sustainability of an ecosystem. E.g. monoculture of corn requires lots of external inputs and is unsustainable without them

(C)  observe, record, and describe the role of ecological succession such as in a microhabitat of a garden with weeds.  E.g. a butterfly/moth garden can be planted and observed

(11)  Organisms and environments. The student knows that populations and species demonstrate variation and inherit many of their unique traits through gradual processes over many generations. The student is expected to:

(A)  examine organisms or their structures such as insects or leaves and use dichotomous keys for identification.  E.g. both Corn Earworms and maize can be used as specimens, corn being a monocot
(B)  explain variation within a population or species by comparing external features, behaviors, or physiology of organisms that enhance their survival such as migration, hibernation, or storage of food in a bulb.  E.g. students can observe the huge variation within a Corn Earworm population from color to size.  Survival can be attributed to some worms being more aggressive (They are cannibalistic); some go into diapause in the pupa stage to over winter; the moths migrate north during the season following crop emergence; the worms store fat.
(C)  identify some changes in genetic traits that have occurred over several generations through natural selection and selective breeding such as the Galapagos Medium Ground Finch (Geospiza fortis) or domestic animals.  E.g. inherited traits in the ‘wild’ 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.  In contrast, Corn Earworms raised in the lab lose these characteristic traits and will mate irrespective if corn silks are there or not.
(12)  Organisms and environments. The student knows that living systems at all levels of organization demonstrate the complementary nature of structure and function. The student is expected to:

(A)  investigate and explain how internal structures of organisms have adaptations that allow specific functions such as gills in fish, hollow bones in birds, or xylem in plants E.g. the Corn Earworm like other insects has spiracles along the length of its body to allow.  These are small closeable openings that allow air to enter the trachea that in turn supply oxygen to the tissues and allow or prevent loss of water

(13)  Organisms and environments. The student knows that a living organism must be able to maintain balance in stable internal conditions in response to external and internal stimuli. The student is expected to:

(A)  investigate how organisms respond to external stimuli found in the environment such as phototropism and fight or flight.  E.g.  The Corn Earworm is a good research tool for its response to stimuli to be investigated by students
(B)  describe and relate responses in organisms that may result from internal stimuli such as wilting in plants and fever or vomiting in animals that allow them to maintain balance.  E.g students can conduct an experiment where they feed the Corn Earworms different diets and observe their response either positive or negative

(14)  Organisms and environments. The student knows that reproduction is a characteristic of living organisms and that the instructions for traits are governed in the genetic material. The student is expected to:

(A)  define heredity as the passage of genetic instructions from one generation to the next generation.  E.g. students can grow the Corn Earworm through its life cycle and study a second generation
(B)  compare the results of uniform or diverse offspring from sexual reproduction or asexual reproduction.  E.g. students can grow the Corn Earworm through its life cycle and study a second generation
