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	1.1.       Students will ask questions and state hypotheses using prior scientific knowledge to help design and guide development and implementation of a scientific investigation. 
	
	
	
	
	


	

	1.1.A.   describe the steps of the scientific method.
	
	
	
	
	1      2      3      4       5
	

	1.1.B.   investigate original problems through experimental designs.
	
	
	
	
	1      2      3      4       5
	

	1.1.C.   create a testable hypothesis, based on observation.
	
	
	
	
	1      2      3      4       5
	

	1.1.D.   select and narrow the data’s focus.
	
	
	
	
	1      2      3      4       5
	

	1.1.E.   determine additional data to be gathered and interpret it.
	
	
	
	
	1      2      3      4       5
	

	1.2.       Students will select and use appropriate technologies to gather, process, and analyze data and to report information related to an investigation.
	
	
	
	
	
	

	1.2.A.   know that microscopes, ranging from dissecting scopes to electron microscopes, are utilized to view varied levels of detail.
	
	
	
	
	1      2      3      4       5
	

	1.2.B.   use light microscopes to explore cells, graduated cylinders to measure liquids, scales to measure mass.
	
	
	
	
	1      2      3      4       5
	

	1.2.C.   record results in an acceptable laboratory notebook (e.g. a notebook that cannot have pages torn out).   
	
	
	
	
	1      2      3      4       5
	

	1.2.D.   design experimental procedures to test a given hypothesis.
	
	
	
	
	1      2      3      4       5
	

	1.2.E.   gather data with the use of precision instruments.
	
	
	
	
	1      2      3      4       5
	

	1.2.F.   communicate results to peers, teachers, others. 
	
	
	
	
	1      2      3      4       5
	

	1.3.       Students will identify major sources of error or uncertainty within an investigation.
	
	
	
	
	
	

	1.3.A.   evaluate the reliability of obtained results.
	
	
	
	
	1      2      3      4       5
	

	1.3.B.   depict possible flaws and experimental errors that may have affected the results.
	
	
	
	
	1      2      3      4       5
	

	1.4.       Students will recognize and analyze alternative explanations and models.
	
	
	
	
	
	

	1.4.A.   explain that throughout history scientists have gathered information, tested and designed models, and used models to explain natural phenomena.
	
	
	
	
	1      2      3      4       5
	

	1.4.B.   understand that models contribute to our understanding of naturally occurring phenomena. 
	
	
	
	
	1      2      3      4       5
	

	1.5.       Students will construct and revise scientific explanations and models, using evidence, logic, and experiments including identifying and controlling variables.
	
	
	
	
	
	

	1.5.A.   compare a control setup and an experimental setup.
	
	
	
	
	1      2      3      4       5
	

	1.5.B.   identify the controlled and manipulated variables in a given experiment.
	
	
	
	
	1      2      3      4       5
	

	1.5.C.   make recommendations to further control variables. 
	
	
	
	
	1      2      3      4       5
	

	1.5.D.   apply knowledge from previous experiments to form new hypotheses.
	
	
	
	
	1      2      3      4       5
	

	1.6.       Students will communicate and evaluate scientific thinking that leads to particular conclusions.
	
	
	
	
	
	

	1.6.A.   criticize and suggest improvements to a set of experimental procedures.
	
	
	
	
	1      2      3      4       5
	

	1.6.B.    present experiments performed to classmates.
	
	
	
	
	1      2      3      4       5
	

	3.1.       Students will understand that the pattern/process of reproduction and development is specific to different organisms.
	
	
	
	
	
	

	3.1.A.   know that reproduction is a characteristic of all living things and is essential to the continuation of a species. 
	
	
	
	
	1      2      3      4       5
	

	3.1.B.   understand that different organisms reproduce by either sexual or asexual reproduction.
	
	
	
	
	1      2      3      4       5
	

	3.1.C.   compare and contrast sexual and asexual reproduction; the advantages and disadvantages of each.
	
	
	
	
	1      2      3      4       5
	

	3.2.       Students will connect the relationship between the processes of photosynthesis and cellular respiration. 
	
	
	
	
	
	

	3.2.A.   understand that photosynthesis and cellular respiration are reverse reactions that are dependent upon one another within our ecosystem, as the products produced by one are utilized by the other.   
	
	
	
	
	1      2      3      4       5
	

	3.3.       Students will know that there is a purpose of synthesis and breakdown of macromolecules in an organism.
	
	
	
	
	
	

	3.3.A.   know that organic compounds are major components of living things.
	
	
	
	
	1      2      3      4       5
	

	3.3.B.   understand that carbohydrates are a source of energy for cells.
	
	
	
	
	1      2      3      4       5
	

	3.3.C.   understand that lipids are nonpolar molecules important for the function of cell membranes.
	
	
	
	
	1      2      3      4       5
	

	3.3.D.   understand that chains of amino acids come together to yield functioning proteins. 
	
	
	
	
	1      2      3      4       5
	

	3.4.       Students will recognize that energy is used in the maintenance, repair, growth, and production of tissues.
	
	
	
	
	
	

	3.4.A.   know that living organisms require energy to maintain homeostasis, grow, and produce new cells.
	
	
	
	
	1      2      3      4       5
	

	3.5.       Students will understand that the human body functions in terms of interacting organ systems composed of specialized structures that maintain or restore health. 
	
	
	
	
	
	

	3.5.A.   explain and give examples of how organisms use homeostatic mechanisms to create stable internal environments.
	
	
	
	
	1      2      3      4       5
	

	3.5.B.   know the different systems in the body that contribute to maintaining the body’s health including, but not limited to: the circulatory system, the digestive system, and the respiratory system.
	
	
	
	
	1      2      3      4       5
	

	3.6.       Students will explain that changes in an ecosystem can affect biodiversity and biodiversity contributes to an ecosystem's dynamic equilibrium.
	
	
	
	
	
	

	3.6.A.   know that all organisms in an ecosystem are affected by their surroundings and, more importantly, the environment selects which species will survive in each environment.
	
	
	
	
	1      2      3      4       5
	

	3.6.B.   recognize that environments are made up many parts, for example water, land, and air.  
	
	
	
	
	1      2      3      4       5
	

	3.6.C.   explain that a change in any part of an environment shifts the current dynamic equilibrium and can therefore affect the ecosystem. 
	
	
	
	
	1      2      3      4       5
	

	3.7.       Students will comprehend that there is a cycling of matter and the movement and change of energy through the ecosystem. 
	
	
	
	
	
	

	3.7.A.   explain how matter and energy are rearranged as they are passed along a food chain.
	
	
	
	
	1      2      3      4       5
	

	3.7.B.   explain how the feeding patterns within a community can be represented by food chains and webs.
	
	
	
	
	1      2      3      4       5
	

	3.8.       Students will recognize that cellular organelles have specific functions. 
	
	
	
	
	
	

	3.8.A.   define organelle.
	
	
	
	
	1      2      3      4       5
	

	3.8.B.   draw labeled diagrams of prokaryotic and eukaryotic cells, showing their component organelles.
	
	
	
	
	1      2      3      4       5
	

	3.8.C.   know the functions of each of the main organelles in a bacteria cell, a plant cell, and an animal cell.
	
	
	
	
	1      2      3      4       5
	

	3.9.       Students will understand that cell reproduction/division has various processes and purposes. 
	
	
	
	
	
	

	3.9.A.   recall that reproduction is a characteristic of all living things.
	
	
	
	
	1      2      3      4       5
	

	3.9.B.   explain the process of mitosis.
	
	
	
	
	1      2      3      4       5
	

	3.9.C.   explain how meiosis and sexual reproduction favor genetic variation within a species.
	
	
	
	
	1      2      3      4       5
	

	3.10.     Students will appreciate that DNA has a general structure and function and a role in heredity and protein
	
	
	
	
	
	

	3.10.A.  describe the chemical composition and physical structure of DNA.
	
	
	
	
	1      2      3      4       5
	

	3.10.B.  draw a labeled diagram of a DNA molecule showing the five-carbon sugar, the phosphate group, and the nitrogenous base, which together make up a single nucleotide.
	
	
	
	
	1      2      3      4       5
	

	3.10.C.  show how the nucleotides bond to form a nucleic acid, and how the nitrogenous bases pair up, keeping the two strands of the molecule together. 
	
	
	
	
	1      2      3      4       5
	

	3.10.D.  outline the processes of transcription and translation, including the roles of messenger RNA, transfer RNA, and ribosomes.
	
	
	
	
	1      2      3      4       5
	

	3.11.     Students will value that genes serve as the vehicle for genetic continuity and the source of genetic diversity upon which natural selection can act.
	
	
	
	
	
	

	3.11.A. define an allele as one of the possible alternative forms of a gene.
	
	
	
	
	1      2      3      4       5
	

	3.11.B.  distinguish and recognize dominant and recessive expressions of a trait.
	
	
	
	
	1      2      3      4       5
	

	3.11.C.  predict the genotypic and phenotypic outcomes of genetic crosses involving one trait.
	
	
	
	
	1      2      3      4       5
	

	3.11.D.  solve patterns of inheritance given sufficient ancestral data.
	
	
	
	
	1      2      3      4       5
	

	3.11.E.  understand that mutations occur naturally and from environmental factors; these mutations can be advantageous or disadvantageous in the species’ environment.
	
	
	
	
	1      2      3      4       5
	

	3.12.     Students will comprehend that some traits can be inherited while others are due to the interaction of genes and the environment. 
	
	
	
	
	
	

	3.12.A. state that the characteristics or traits of an individual may result from interactions with the environment or may be inherited, or a combination of the two.
	
	
	
	
	1      2      3      4       5
	

	3.13.     Students will understand that organisms are classified into a hierarchy of groups and subgroups based on similarities which reflect their evolutionary relationships.
	
	
	
	
	
	

	3.13.A.  identify the need for classification systems.
	
	
	
	
	1      2      3      4       5
	

	3.13.B.  observe that the lower taxa include organisms which are progressively similar to each other.
	
	
	
	
	1      2      3      4       5
	

	3.13.C.  explain how taxa show the evolutionary relationships between organisms. 
	
	
	
	
	1      2      3      4       5
	

	3.13.D.  name the six kingdoms most widely accepted today.
	
	
	
	
	1      2      3      4       5
	

	3.14.     Students will understand that mutation, natural selection, and reproductive isolation can lead to new species and affect biodiversity.
	
	
	
	
	
	

	3.14.A.  in certain circumstances, mutations within a species can lead to new species.
	
	
	
	
	1      2      3      4       5
	

	3.14.B.  outline the process of speciation through natural selection. 
	
	
	
	
	1      2      3      4       5
	

	3.14.C.  explain that gradualism and punctuated equilibrium are processes through which speciation occurs: in gradualism, speciation occurs slowly, in punctuated equilibrium, speciation occurs rapidly.
	
	
	
	
	1      2      3      4       5
	

	3.15.     Students will understand that an organism’s adaptations determine its niche (role) in the Environment.
	
	
	
	
	
	

	3.15.A.  define niche in biological terms.
	
	
	
	
	1      2      3      4       5
	

	3.15.B.  state the biological rule that applies to species and their niches.
	
	
	
	
	1      2      3      4       5
	

	3.16.     Students will value that  variation within a population improves the chances that the species will survive under new environmental conditions
	
	
	
	
	
	

	3.16.A. distinguish between biological variation and biological diversity.
	
	
	
	
	1      2      3      4       5
	

	3.16.B.  relate biological variation to a species’ chances of survival in a changing environment. 
	
	
	
	
	1      2      3      4       5
	

	3.17.     Students will understand that organisms change over time in terms of biological evolution and genetics.
	
	
	
	
	
	

	3.17.A. know that mutations in genes cause changes in organisms. 
	
	
	
	
	1      2      3      4       5
	

	3.17.B. understand that mutations are selected by the environment that the organism inhabits.
	
	
	
	
	1      2      3      4       5
	

	3.17.C. explain that some mutations may be beneficial, some may not.
	
	
	
	
	1      2      3      4       5
	

	3.17.D. know that genetic changes are passed on to the next generation and affect allele frequency.
	
	
	
	
	1      2      3      4       5
	

	5.1.       Students will recognize that print and visual media can be evaluated for scientific evidence, bias, or opinion.
	
	
	
	
	
	

	5.1.A.    explain the importance of publication of the results of work.
	
	
	
	
	1      2      3      4       5
	

	5.1.B.    evaluate published studies for possible bias.
	
	
	
	
	1      2      3      4       5
	

	5.2.       Students will value that the scientific way of knowing uses a critique and consensus process. 
	
	
	
	
	
	

	5.2.A.   apply empirical standards, logical arguments, and skepticism in acquiring scientific knowledge. 
	
	
	
	
	1      2      3      4       5
	

	5.2.B.    respect the rules of evidence and be open to criticism.
	
	
	
	
	1      2      3      4       5
	

	5.3.       Students will understand that there are cause-effect relationships within systems. 
	
	
	
	
	
	

	5.3.A.   recall that scientific knowledge provides  ways of seeing relationships between and among things, and of making sense of natural events.
	
	
	
	
	1      2      3      4       5
	

	5.4.       Students will comprehend that scientific knowledge changes and accumulates over time; usually the changes that take place are small modifications of prior knowledge but major shifts in the scientific view of how the world works do occur.
	
	
	
	
	
	

	5.4.A.   recognize that scientific knowledge is subject to change as new evidence becomes available, and that theories are continually tested, revised and occasionally discarded.
	
	
	
	
	1      2      3      4       5
	

	5.4.B.    recognize contributions of scientists to the development of biological theories.
	
	
	
	
	1      2      3      4       5
	

	5.5.       Students will understand that interrelationships among science, technology and human activity lead to further discoveries that impact the world in positive and negative ways.
	
	
	
	
	
	

	5.5.A.   discuss the relative dependency of the development of science on the development of technology.
	
	
	
	
	1      2      3      4       5
	

	5.5.B.   commit to making knowledge, report methods, and procedures public. 
	
	
	
	
	1      2      3      4       5
	

	5.5.C.    recall that several fields share an essential connection to biology: chemistry, physics, mathematics, engineering, agriculture, geology, medicine and teaching.
	
	
	
	
	1      2      3      4       5
	

	5.5.D.    recall that biology is an extremely practical science that lies near the heart of many matters of public concern: health care, natural resources, environment and food. 
	
	
	
	
	1      2      3      4       5
	

	5.6.       Students will realize that there is a difference between a scientific theory and a scientific hypothesis.
	
	
	
	
	
	

	5.6.A.    understand that hypotheses are educated guesses based upon observation and that most hypotheses can be supported or refuted by experimentation or continued observation.
	
	
	
	
	1      2      3      4       5
	

	5.6.B.    know that when a hypothesis has been tested and supported repeatedly, by many different researchers, a theory may result.  
	
	
	
	
	1      2      3      4       5
	

	5.6.C.    recognize that theories are based upon proven hypotheses and cannot be made by a single person.
	
	
	
	
	1      2      3      4       5
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