Biology Guiding Questions

Unit 1:  The Cell
1.  Can students use lab equipment to design and safely conduct scientific experimentation?
2.  Can students list and justify the characteristics of life?
3.  Can students describe the difference between eukaryotic and prokaryotic cells? 
4.  Can students identify cell organelles and describe the function(s) of each?
5.  Can the students describe how cells are affected by varying concentrations of solutions?
6.  Can students differentiate among the forms of cell transport?
7.  Can students describe the function of an enzyme in a chemical reaction?  Can students provide   

      an example?
8.  Can students arrange the levels of life from most simple to most complex? 
9.  Can students analyze balanced equations of photosynthesis and aerobic respiration to explain 
      the relationship between these two processes?
10.  Can students diagram the ATP cycle and explain its function in the cells of living organisms?
Unit 2:  Reproduction and Genetics  

11.  Can students determine the function and chemical composition of DNA and RNA?

12.  Can students replicate a DNA molecule using the correct chemical compounds and sequence

       of bases?

13.  Can students describe the roles of DNA and RNA in the synthesis of proteins?

14.  Can students explain the relationship between DNA and proteins and explain the

       importance of proteins in the function of living organisms? 

15.  Can students explain the relationship between genes, chromosomes, and proteins?
16.  Can students compare and contrast the processes of mitosis and meiosis?  

17.  Can students predict the number of chromosomes in a cell before and after mitosis, and after meiosis? Can they explain the difference in number of chromosomes in meiosis?

18. Can students differentiate between reproduction and growth?

19. Can students draw and label the developmental stages of a fertilized cell, beginning with a   

      fertilized animal egg (zygote) through the gastrula phase?

20. Can students differentiate between the terms genotype and phenotype and provide examples?

21. Can students complete a simple Punnett square to predict the genotypic and phenotypic ratios in the offspring using genes for a dominant-recessive trait?

22. Can students describe the difference between a monohybrid and a dihybrid cross?

23.  Can students read and interpret a pedigree chart?  Can the students discern when the pedigree is the most useful tool for identifying patterns of inheritance?

24. Can students cite examples of artificial hybrids, such as ones created via genetic engineering?
25. Can students provide ten examples of useful products, organisms, or processes

currently being produced by or used in bioengineering?

26. Can students describe positive and negative aspects of bioengineering?

Unit 3:  Changes Over Time
27. Can students identify Charles Darwin and what he contributed to the understanding of science and describe two major ideas Darwin put forth in the Origin of Species?

28. Can students discern why fossils are important to the understanding of evolution and name one example from the fossil record that supports that evolution has occurred?

29. Can students describe radioactive dating? Can students relate how is it used to determine the age of a fossil?

30. Can students compare embryological and anatomical structures of various species to determine evolutionary relationships amongst species? 

31. Can students describe how DNA and proteins can be used as evidence to support the theory of evolution?

32. Can students provide some examples and explain how natural selection occurs?

Unit 4:  Traits and Classification of Life 
33. Can students differentiate among the terms taxonomy, classification, and nomenclature? 

34. Can students define and describe a dichotomous key?

35. Can students define the term trait?

36. Can students list and describe six kingdoms of organisms?

37. Can students list five easily identifiable traits of human beings (Homo sapiens)?

38. Can students describe viruses and what is meant by STDs?

39. Can students discern if antibiotics are effective for treatment of viral infections? Can students explain why a physician might prescribe an antibiotic, knowing that the patient has a viral infection?

40. Can students explain how antibiotic resistance occurs in bacteria?  Can students explain why this is a problem?

41. Can students define the term germ theory?  Can students provide examples?

42. Can students list and describe the six kingdoms of organisms and list basic identifiable traits

      of each?

43. Can students describe mechanisms of disease transmission and processes of infection?
Unit 5:  The Human Body – Its Structures, Systems, Balance, and Health  

44. Can students describe the functions of the human body systems?

45. Can students identify and locate the major organs of each body system?

46. Can students describe the functions of the major organs of the body systems?

47. Can students describe how the various systems of the human body interact?

48. Can students describe mechanisms that maintain the balance, called homeostasis,

      within each system? Can students provide some specific examples?

49. Can students explain how fitness and health maintenance might affect each of the systems

      studied and how they might result in a longer life span?

50. Can students name and describe the functions of the components of the human immune

      system?

51. Can students explain the difference between active and passive immunity?

52. Can students explain how vaccinations and immunity are related? 

Unit 6:   Balance in Nature
53. Can students describe mechanisms that maintain the balance, called homeostasis, within each system? Can students provide some specific examples?

54. Can students illustrate the flow of carbon, water, nitrogen, and oxygen in these cycles?

55. Can students analyze a food web in order to trace the flow of energy in the ecosystem shown?

56. Can students interpret a food and energy pyramid and explain why there is less biomass at each level from the base to the top of the food pyramid?

57. Can students explain why the Sun is vital to all ecosystems?

58. Can students recall the levels of organization of life from smallest to largest (subatomic – biosphere)

59. Can students recognize the dynamics of a population and analyze the consequences of the loss of organisms in its food supply or the impact of the loss of one of its predators?

60. Can students analyze a scenario to identify positive and negative effects of human actions on an ecosystem?

61. Can students differentiate between innate behavior and learned behavior?  

62. Can students describe examples of behaviors that enable organisms to survive?

63. Can students define the term, pheromones?  Can students describe the role they play in animal behavior? Can students provide examples?

64. Can students explain why a bird will ignore a rabbit in its territory, but aggressively attempt to discourage a member of its own species? 

65. Can students cite the advantages and disadvantages of social living? Can students provide some examples?
