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Course Description
Students will learn about the major processes through which genetic information is passed on, with emphasis on the relationship between structure and function. They will explore the path through which our knowledge evolved, from Gregor Mendel to the Human Genome Project, and will learn about the technical and ethical challenges associated with current knowledge and research. Topics include Mendelian inheritance patterns, the chromosomal and molecular basis of genetics, gene expression, protein structure and function, DNA technologies, practical applications of technology, and ethical questions. Instructional strategies will include hands-on activities, laboratory experiments, video presentations, independent research, interaction with experts in the field, web-based simulations, and  classroom discussions. Course objectives support state and national educational standards for science and technology.
Unit Rationale 
Genetics is a field in which we ask big questions; it is central to the study of biology and to the course of human affairs. Genetics: Got DNA?  is specifically designed to meet the needs of gifted middle school students by providing opportunities for students to experience the following through the study of genetics: 
· Challenging curriculum
· Sophisticated ideas and complex levels of thought
· Advanced vocabulary and content
· Use of higher level thinking skills
· Diverse problem-solving techniques
· Challenging group/individual work
· Discussions with intellectual peers
· Accelerated pace and depth of science content

This unit provides opportunities for growth in multiple content areas through activities that incorporate cooperative learning, problem solving, critical thinking, and hands-on experiences. In addition, the material presented in this unit will encourage the development of scientific literacy, scientific reasoning, scientific understanding, and scientific problem-solving skills.
Key Concepts
· Evidence, models, and explanation
· Change and equilibrium
· Form and function
· Scientific inquiry
· Scientific literacy, reasoning, understanding, and problem-solving skills

Students will KNOW:
· Protein structure and function are coded by the DNA molecule
· Life processes can be disrupted by disease
· Reproduction can occur asexually or sexually
· All living organisms have genetic material (DNA) that carries hereditary information
· Chromosomes are components of cells that occur in pairs and carry hereditary information from one cell to daughter cells during reproduction
· There is heritable variation within every species of organism
· The pattern of inheritance for many traits can be predicted by using the principles of Mendelian genetics
· Evidence is used to formulate explanations
· The nature of science relies upon communication of results and justification of explanations
· Advances in technology often result in improved data collection and an increase in scientific information
· Technological solutions to problems often have drawbacks as well as benefits
· People of different gender and ethnicity have contributed to scientific discoveries
· Social, political, economic, ethical, and environmental factors strongly influence, and are influenced by, the direction of progress of science and technology
· Scientific ethics require that scientists must not knowingly subject people or the community to health or property risks without their knowledge and consent

Students will UNDERSTAND that:
· There is a fundamental unity underlying the diversity of all living organisms
· There is a genetic basis for the transfer of biological characteristics from one generation to the next through reproductive processes
· Science understanding is developed through the use of science process skills, scientific knowledge, scientific investigation, reasoning, and critical thinking
· The nature of technology can advance, and is advanced by, science as it seeks to apply scientific knowledge in ways that meet human needs
· Historical and cultural perspectives of science explanations help to improve understanding of the nature of science and how science knowledge and technology evolve over time
· Science and technology affect, and are affected by, society

Students will DO the following: 
· Explain how the DNA code determines the sequence of amino acids necessary for protein synthesis
· Recognize the function of protein in cell structure and function
· Distinguish between asexual and sexual reproduction
· Describe the chemical and structural properties of DNA
· Recognize that DNA codes for proteins, which are expressed as the heritable characteristics of an organism
· Recognize that degree of relatedness can be determined by comparing DNA sequences
· Explain how an error in the DNA molecule can be transferred during replication
· Identify possible external causes for and effects of DNA mutations
· Recognize the chromosomes of daughter cells formed through the processes of asexual reproduction and mitosis are identical to the chromosomes of the parent cell
· Describe the advantages and disadvantages of asexual and sexual reproduction with regard to variation within a population
· Recognize that new heritable characteristics can only result from new combinations of existing genes or from mutations of genes in an organism’s sex cells
· Explain how sex-linked traits may or may not result in the expression of a genetic disorder depending on gender
· Acknowledge there is no fixed procedure called “the scientific method”, but that some investigations involve systematic observations, carefully collected and relevant evidence, logical reasoning, and some imagination in developing hypotheses and other explanations
· Evaluate the design of an experiment and make suggestions for reasonable improvements
· Use quantitative and qualitative data as support for reasonable explanations
· Analyze experimental data to determine patterns
· Evaluate the reasonableness of an explanation
· Communicate the procedures and results of investigations
· Explain the importance of the public presentation of scientific work and supporting evidence to the scientific community
· Recognize the relationships linking technology and science
· Identify and evaluate the drawbacks and benefits of technological solutions to a given problem
· Recognize gender and ethnicity of scientists often influence the questions asked, the methods used, and may limit or advance science knowledge/technology
· Identify and describe how explanations of scientific phenomena have changed over time as a result of new evidence
· Identify and analyze current theories that are being questioned
· Analyze the roles of science and society as they interact to determine the direction of scientific and technological progress
· Identify and describe major scientific and technological challenges to society and their ramifications for public policy
· Analyze and evaluate the social, political, economic, ethical, and environmental factors affecting progress toward meeting major scientific and technological challenges



Show Me Standards 

	Knowledge Standards
	In Science, students in Missouri public schools will acquire a solid foundation which 	includes knowledge of

   3. characteristics and interactions of living organisms 
   4. changes in ecosystems and interactions of organisms with their environments 
   7. processes of scientific inquiry 
   8. impact of science, technology and human activity on resources and the environment

	Performance Standards 
	Students in Missouri public schools will acquire the knowledge and skills to

  Goal 1 -- gather, analyze and apply information and ideas. 
  Goal 2 -- communicate effectively within and beyond the classroom. 
  Goal 3 -- recognize and solve problems. 
  Goal 4 -- make decisions and act as responsible members of society. 

Springfield Public Schools  Major Instructional Goals, Grades 6-11

	Strand 3: 1.D.; 2.E.a,b; 2.G.a; 3.A.a; 3.B.a-e; 3.C.a; 3.D.a-c; 3.E.c
	Strand 7: 1.A.a,d,f,g; 1.C.a,b; 1.D.a; 1.E.a,c
	Strand 8: 1.B.a; 1.C.a; 2.A.a,b; 2.B.a,b; 3.B.a-c; 3.C



Assessments
· Formal and informal assessments of
· Science process skills (observation, communication, classification, measurement,  inference, and prediction)
· Course understandings
· Students work will be monitored for understanding and individual feedback will be provided 
· Students will receive a combination of self evaluation, peer evaluation, and teacher evaluation for each project/activity

Resources
Additional resources may be added throughout the semester.

Campbell, N. and Reece, J. (2005). Biology, Seventh Edition. Pearson Benjamin Cummings, San Francisco.
The Concord Consortium Molecular Workbench (http://mw.concord.org/modeler/) 
Current periodicals (American Biology Teacher , Science News, Scientific American, etc.) 
DiscoveryEducation (http://www.discoveryeducation.com/)  
Dolan DNA Learning Center Nobel Laureates in DNAftB (http://www.dnalc.org/resources/nobel/) 
Herr, Norman (2008). The Sourcebook for Teaching Science: Strategies, Activities, and Instructional Resources. Jossey-Bass, San Francisco.
Howard Hughes Medical Institute (http://www.hhmi.org/). 
Koba, S. and Tweed, A. (2009). Hard-to-Teach Biology Concepts: A Framework to Deepen Student Understanding. NSTA Press, Arlington, Virginia.
Maddox, B. (2002). Rosalind Franklin: The Dark Lady of DNA. HarperCollins, New York.
NOVA. Cracking the Code of Life
United States Department of Health and Human Services
	National Institutes of Health 
		Office of Science Education
		Resource for Stem Cell Research
Watson, J. (1968). The Double Helix: A Personal Account of the Discovery of The Structure of DNA. Simon & Schuster, New York.
Your Genes Your Health (www.ygyh.org)

