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Performance Level Descriptors

Characteristics of Science
The Georgia Performance Standards in science requires that content be taught in conjunction with process skills identified as the Characteristics of Science.  Characteristics of Science refers to the process skills used in the learning and practice of science, such as testing a hypothesis, record keeping, using correct safety procedures, using appropriate tools and instruments, applying math and technology, analyzing data, interpreting results, and communicating scientific information. It also refers to understanding how science knowledge grows and changes and the processes that drive those changes. The concepts and skills inherent in the Characteristics of Science are integrated into the five content domains. As these Performance Level Descriptors describe the performance expected by students to exceed, meet, or not meet the standards, the Characteristics of Science are incorporated within the five content domains.  

EXCEEDS STANDARD

General Performance Level Descriptors

Students performing at this level have a comprehensive understanding of basic scientific concepts and science content. They will be able to apply their knowledge and skills learned from the characteristics of science to analyze and evaluate components of the biological world and implement advanced procedures to safely investigate these components. Examples of these include the chemical, microscopic, and macroscopic components of life, and analysis and categorization of biological processes and life forms that the students may encounter on an almost daily basis or in a scientific work setting. Other examples include comparison of the various types of cellular structures and structures found within and among the various types of multicellular organisms. Students should be able to explain and make conclusions about the interactions of life forms with their environment and synthesize these conclusions into explanations of abstract observations. Students should also be able to make predictions that can be applied to the biological world around them.

Specific Performance Level Descriptors

Students at this level are able to do the following:

Cells

· Compare structure and function of cellular components

· Thoroughly explain the role and mechanisms of homeostasis in maintaining life as they relate to cell structure
· Summarize the role of enzymes within an organism

· Describe the lock-and-key structure of enzymes and their substrates

· Compare and contrast the function of the four macromolecules

Organisms

· Differentiate between the various processes of matter and energy conversion within an organism such as photosynthesis, respiration and fermentation 

· Analyze the organizational hierarchy of cells, tissues, organs, organ systems, organisms, populations, and ecosystems

· Analyze the evolutionary basis of the six kingdom system       
Genetics

· Compare and contrast DNA and RNA  

· Describe the role and mechanisms of DNA in genetic inheritance

· Explain the function of meiosis

· Identify agents responsible for genetic alterations

· Predict the effects of alterations to the genetic code

· Compare and contrast the roles of sexual and asexual reproduction in genetic variability and population growth

· Identify the uses and effects of DNA technology in society

Ecology

· Explain the concept of an ecosystem in terms of its components and the flow of  matter and energy through the system  

· Assess and analyze changes within an ecosystem, including the impact of man’s activities, and possible solutions to ecological problems 

· Construct food chains and webs, based on the position of an organism within an ecosystem

· Explain the adaptations of an organism that enable the organism to be successful within an ecosystem
· Relate the stages of succession to changes in an ecosystem after a natural disaster
Evolution

· Identify the effects of biodiversity, mutations and natural selection have on the survival rates of species

· Describe the use of scientific evidence, such as the fossil record, in explaining the evolution of organisms

· Relate adaptation to natural selection  
· Describe the history of life forms in terms of biodiversity, ancestry, and the rates of evolution
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MEETS STANDARD

General Performance Level Descriptors

Students performing at this level will have a competent understanding of basic scientific concepts and science content. They will be able to apply their knowledge and skills learned from the characteristics of science to analyze and evaluate components of the biological world and implement advanced procedures to safely investigate these components.  Examples of these include the chemical, microscopic, and macroscopic components of life, and identification and demonstration of biological processes and life forms that the students may encounter on an almost daily basis or in a scientific work setting. Other examples include identifying and distinguishing between the various types of cellular structures and structures found within and among the various types of multicellular organisms. Students should be able to demonstrate and understand the interactions of life forms with their environment. 

Specific Performance Level Descriptors

Students at this level are able to do the following:

Cells

· Compare cell types and describe the function of individual cell organelles in cell functioning and reproduction

· Describe homeostasis as involving the transport of materials in a cell and in an organism

· Identify the function of an enzyme within an organism

· Recognize the function of the four major macromolecules

Organisms

· Identify how energy is obtained by an organism

· Describe the conversion of energy within an organism

· Recognize the increasing complexity of organisms, progressing from a cell to an organ to an organism

· Use data to recognize evolutionary relationships between organisms

Genetics
· Recognize the differences between DNA and RNA

· Identify DNA as the basis of the genetic code

· Describe the outcome of meiosis 
· Identify several probable causes of changes in the genetic code of an organism

· Identify the probable outcomes of changing DNA sequences

· Summarize the outcome of both sexual and asexual reproduction

· Recognize the use of DNA technology in society

Ecology

· Identify relationships among components in an ecosystem

· Compare the characteristics of major biomes

· Identify factors affecting the major biomes

· Analyze the transfer of energy and matter through an ecosystem

· Relate adaptations to the survival of organisms
Evolution

· Identify the characteristics that influence the “fitness” of a species within an environment 

· Identify examples of chemical resistance as they relate to evolution

· Explain how mutation may produce adaptations that are the basis of natural selection
· Describe the development of the theory of evolution
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DOES NOT MEET STANDARD

General Performance Level Descriptor

Students performing at this level will possess a minimal or basic understanding of basic scientific concepts and science content. They will be able to apply their knowledge and skills learned from the characteristics of science to analyze and evaluate components of the biological world and implement advanced procedures to safely investigate these components.  They should be able to identify components of the biological world around them and recognize basic procedures for safely investigating these components. Examples of these include the chemical, microscopic, and macroscopic components of life, and identification of biological processes and life forms that the students may encounter on an almost daily basis or in a scientific work setting. Other examples include identification of the various types of cellular structures and structures found within multicellular organisms. Students should know that life forms interact with their environment and depend on resources found in their environment for their survival.

Specific Performance Level Descriptors

Students at this level are able to do the following:

Cells

· Recognize eukaryotic and prokaryotic cells

· Recall the function of an enzyme

· Define homeostasis

· Identify the four major macromolecules

Organisms

· Identify types of matter and energy transfer

· Understand the basis of classification 
Genetics

· Recognize a graphic representation of the DNA molecule

· Identify DNA as the cellular component responsible for the genetic code

· Recognize meiosis as a type of cell division

Ecology

· Recognize the role of an organism within a food chain or food web

· Identify current environmental issues

Evolution

· Identify the adaptations of an organism that make it successful in its environment
· Explain how adaptation is important to the survival of a species

