TEXAS - FUTURE SCIENTISTS High School Biology, Curriculum:

How it aligns with the Biology TEKS objectives:

§112.34. Biology, Beginning with School Year 2010-2011 (One Credit)
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.

(a)  General requirements. Students shall be awarded one credit for successful completion of this course. Prerequisites: none. This course is recommended for students in Grade 9, 10, or 11.

(b)  Introduction.
(3)  Scientific inquiry. Scientific inquiry is the planned and deliberate investigation of the natural world. Scientific methods of investigation are experimental, descriptive, or comparative. The method chosen should be appropriate to the question being asked.

Sample student research projects are available at the Future Scientist web site:
http://www.hsi.usda.gov/CornEarWorm/main.htm

All of the following High School Biology TEKS scientific skills are covered:

(c)   (2) Scientific processes. The student uses scientific methods and equipment during laboratory and field investigations. The student is expected to:

(B)  know that hypotheses are tentative and testable statements that must be capable of being supported or not supported by observational evidence. Hypotheses of durable explanatory power which have been tested over a wide variety of conditions are incorporated into theories;

(E)  plan and implement descriptive, comparative, and experimental investigations, including asking questions, formulating testable hypotheses, and selecting equipment and technology;

(F)  collect and organize qualitative and quantitative data and make measurements with accuracy and precision using tools such as calculators, spreadsheet software, data-collecting probes, computers, standard laboratory glassware, microscopes, various prepared slides, stereoscopes, metric rulers, electronic balances, gel electrophoresis apparatuses, micropipettors, hand lenses, Celsius thermometers, hot plates, lab notebooks or journals, timing devices, cameras, Petri dishes, lab incubators, dissection equipment, meter sticks, and models, diagrams, or samples of biological specimens or structures;

(G)  analyze, evaluate, make inferences, and predict trends from data; and

(H)  communicate valid conclusions supported by the data through methods such as lab reports, labeled drawings, graphic organizers, journals, summaries, oral reports, and technology-based reports.

(3)  Scientific processes. The student uses critical thinking, scientific reasoning, and problem solving to make informed decisions within and outside the classroom. 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;

(B)  communicate and apply scientific information extracted from various sources such as current events, news reports, published journal articles, and marketing materials;

(C)  draw inferences based on data related to promotional materials for products and services;

(D)  evaluate the impact of scientific research on society and the environment;

(F)  research and describe the history of biology and contributions of scientists.

High School Biology TEKS Knowledge (concepts) that are covered by Future Scientists with specific examples:
(7)  Science concepts. The student knows evolutionary theory is a scientific explanation for the unity and diversity of life. The student is expected to:

(D)  analyze and evaluate how the elements of natural selection, including inherited variation, the potential of a population to produce more offspring than can survive, and a finite supply of environmental resources, result in differential reproductive success.  E.g. students can study the Corn Earworm’s life cycle and observe mating behavior and conduct egg counts to see the large number of eggs laid

(E)  analyze and evaluate the relationship of natural selection to adaptation and to the development of diversity in and among species.  E.g. natural variation can be observed when studying the worms and their offspring
(8)  Science concepts. The student knows that taxonomy is a branching classification based on the shared characteristics of organisms and can change as new discoveries are made. The student is expected to:

(C)  compare characteristics of taxonomic groups, including archaea, bacteria, protists, fungi, plants, and animals.  E.g. comparisons can be made between maize (Plantae) and the Corn Earworm (Animalia) as examples in class

(9)  Science concepts. The student knows the significance of various molecules involved in metabolic processes and energy conversions that occur in living organisms. The student is expected to:

(B)  compare the reactants and products of photosynthesis and cellular respiration in terms of energy and matter.  E.g. both maize and the Corn Earworm can be used as models for study by students

(10)  Science concepts. The student knows that biological systems are composed of multiple levels. The student is expected to:

(A)  describe the interactions that occur among systems that perform the functions of regulation, nutrient absorption, reproduction, and defense from injury or illness in animals.  E.g. the whole reproductive cycle of the Corn Earworm can be observed and investigated easily in class since it is completed in about 5 weeks

(11)  Science concepts. The student knows that biological systems work to achieve and maintain balance. The student is expected to:

(B)  investigate and analyze how organisms, populations, and communities respond to external factors.  E.g. external factors (independent variables) can be studied in relation to the Corn Earworm in laboratory experiments
(12)  Science concepts. The student knows that interdependence and interactions occur within an environmental system. The student is expected to:

(A)  interpret relationships, including predation, parasitism, commensalism, mutualism, and competition among organisms.  E.g. Corn Earworms are competitive over food resources and can be cannibalistic
(B)  compare variations and adaptations of organisms in different ecosystems;

(C)  analyze the flow of matter and energy through trophic levels using various models, including food chains, food webs, and ecological pyramids.  E.g. Corn (producer) – (consumers) Corn Earworm caterpillar/moth – birds/bats - hawks - 

(D)  recognize that long-term survival of species is dependent on changing resource bases that are limited.  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.

