Seventh Grade Science Standards

Standard 1:  Science as Inquiry – The student will develop the abilities necessary to do scientific inquiry and develop an understanding of scientific inquiry.


Benchmark 1:  The student will demonstrate the abilities necessary to do scientific

 inquiry.




Indicators:

1.  Identifies testable questions that can be answered through scientific investigations. (M)
2. Generates testable questions/hypothesis that can be answered through scientific investigations. (D)  
3. Designs and conducts scientific investigations safely using appropriate tools, mathematics, technology, and techniques to gather, analyze, and interpret data. (M)
4.  Identifies the relationship between evidence and logical conclusions. (M)
5. Communicates scientific procedures, results and explanations. (M)
6. Evaluates the work of others to determine evidence, which scientifically supports or contradicts the results, identifying faulty reasoning or conclusions that go beyond evidence and/or are not supported by data. (M)
7. Designs investigations, including developing questions, gathering and analyzing data, and designing and conducting research.  (D)
8. Correctly uses the appropriate technological tools and mathematics in their own scientific investigations.  (D)
9. Actively engages in conducting an inquiry, formulating and revising his or her scientific explanations and models (physical, conceptual, or mathematical) using logic and evidence, and recognizing that potential alternative explanations and models should be considered.  (D)
Standard 2A:  (Chemistry) Physical Science – The student will develop an understanding of the structure of atoms, compounds, chemical reactions, and the interactions of energy and matter.

Benchmark 1: The student will understand the states and properties of matter.

Indicators:

1. Identifies and communicates properties of matter (including but not limited to:  phases of matter, boiling point, solubility and density). (M)

2. Measures and graphs the effects of temperature on matter.  (M)
Benchmark 3: The student will gain basic concept of chemical reactions..

Indicators:

1. Understands the relationship of atoms to elements and elements to compounds.  (M)

Standard 2B:  (Physics) Physical Science – The student will develop an understanding of the structure of atoms, compound, chemical reactions, and interactions of energy and matter.  

Benchmark 1:  The student will understand the relationships between force and motion.

Indicators:

1. Describes, measures, and represents data on a graph showing the motion of an object (position, direction of motion, speed).  (M)

2. Recognizes and describes examples of Newton’s Laws of Motion. (M)

Benchmark 2:  The student will understand the conservation of mass and energy, and the First and Second Laws of Thermodynamics.

Indicators:

1. Understands that when work is done energy may transform from one form to another, including mechanical, heat, light, sound, electrical, chemical, and nuclear energy, yet is conserved.  (M)

2. Understands that heat energy can be transferred from hot to cold by radiation, convection, and conduction.  (M)

3. Understands matter has energy.  Mass and energy can be interchanged.  The total energy in the universe is constant, but the type of energy may vary. (I)
Benchmark 3:  The student will understand the nature of the fundamental interactions of matter and energy..

Indicators:

1. Observes and communicates how light (electromagnetic) energy interacts with matter: transmitted, reflected, refracted, and absorbed.  (M)

2. Understands waves have energy and can transfer energy when they interact with matter.  (I)

3. Understands electromagnetic waves result when a charged particle is accelerated or decelerated.  (I)

Standard 3:  Life Science – The student will develop an understanding of the cell,, molecular basis of heredity, biological evolution, interdependence of organisms, matter, energy, and organization in living systems, and the behavior of organisms.  

Benchmark 1:  The student will demonstrate an understanding of the structure and function of the cell.

Indicators:

1. Understands that organisms are composed of one or more cells and compares organisms composed of single cells with organisms that are multi-cellular.  (*)

2. Relates the structure of cells, organs, tissues, organ systems, and whole organisms to their functions and concludes that breakdowns in structure or function may be caused by disease, damage, heredity, or aging.  (*)

Benchmark 2:  The student will demonstrate an understanding of chromosomes, genes, and the molecular basis of heredity.

Indicators:

1. Differentiates between asexual and sexual reproduction of organisms. (*)

2. Understands how hereditary information of each cell is passed from one generation to the next.  (*)

Benchmark 3:  The student will understand the major concepts of the theory of biological evolution.

Indicators:

1. Understands that adaptations of organisms (changes in structure, function, or behavior that accumulate over successive generations) contribute to biological diversity.  (*)

2. Associates extinction of a species with environmental changes and insufficient adaptive characteristics.  (*)

Benchmark 4:  The student will understand the interdependence of organisms and their interaction with the physical environment.

Indicators:

1. Understands that internal and/or environmental conditions affect an organism’s behavior and/or response in order to maintain and regulate stable internal conditions to survive in a continually changing environment.  (*)

2. Recognizes that all populations living together (biotic resources) and the physical factors (abiotic resources) with which they interact compose an ecosystem.  (*)

3. Understands atoms and molecules on the Earth cycle among the living and nonliving components of the biosphere.  (D)

Benchmark 5: The student will develop an understanding of matter, energy, and organization in living systems..

Indicators:

1. Traces the energy flow from the sun (source of radiant energy) to producers (via photosynthesis – chemical energy) to consumers and decomposers in food webs.  (*)

Standard 4:  Earth and Space Science – The student will observe objects, materials, and changes in their environment, note their properties, distinguish one from another, and develop their own explanations of how things become the way they are.

Benchmark 1:  The student will develop an understanding of the sources of energy that power the subsystems and cycles of the dynamic Earth:  the geosphere, hydrosphere, atmosphere and biosphere.
Indicators:
1. Understands constructive and destructive processes dynamically reshape the surface of the Earth.  (I)

2. Understands that the ultimate source of atmospheric and oceanic energy comes from the Sun.  Energy flow determines global climate and weather, which is influenced by geographic features, cloud cover, and the Earth’s rotation. 

3. Identifies properties of the solid earth, the oceans and fresh water, and the atmosphere.  (M)

4. Models Earth’s cycles, constructive and destructive processes, and weather systems.  (M)

5. Understands the theory of plate tectonics explains that internal energy drives the Earth’s ever changing structure.  (I)
Benchmark 2:  The student will develop an understanding of the origin and development of the dynamic Earth system.

Indicators:
1. Understands that there are similarities between present Earth processes (including movement of lithospheric plates, constructive and destructive forces, and changes in atmospheric conditions)and historical events from the past; occasional catastrophes like a major volcanic eruptions or the impact of a large meteorite have also affected the history of the Earth.  (M)

2. Understands geological time is used to understand the Earth’s past.  (I)

 Benchmark 3:  The student will develop an understanding of dynamics of our solar system.

Indicators:
1. Compares and contrasts the characteristics of stars, planets, moons, comets, and asteroids.  (M)

2. Demonstrates and models object/space/time relationships that explain phenomena such as the day, the month, the year, seasons, phases of the moon, eclipses and tides.  (M)

3. Understands gravitational attraction of objects in the solar system keeps solar system objects in orbit.  (I)
4. Understands the relative sizes and distances of objects in the solar system.

5. Understands the Sun, Earth, and other objects in the solar system formed from a nebular cloud of dust and gas.

6. Understands the relationship between the Earth, Moon, and Sun explains the seasons, tides and moon phases.(I)
Benchmark 4:  The student will develop an understanding of organization of the universe and its development.

Indicators:
1. Understands stellar evolution.  (I)

2. Understands the current scientific explanation of the origin and structure of the universe.  (I)

3. Understands how the tools of astronomy have revolutionized the study of the universe (I)
Standard 5:  Science and Technology – The student will have a variety of educational experiences which involve science and technology.  The student will begin to understand the design process, which includes this general sequence: state the problem, the design, and the solution.  
Benchmark 1:  The student will develop an understanding that technology is applied science.
Indicators:

1. Understands technology is the application of scientific knowledge for functional purposes.  (D)

Standard 6:  Science in Personal Environmental Perspectives – The student will demonstrate personal health and environmental practices.  

Benchmark 1:  The student will develop an understanding of the overall functioning of human systems and their interaction with the environment in order to understand specific mechanisms and processes related to health issues.
Indicators:

1. Identifies individual nutrition, exercise, and rest needs based on science and uses a scientific approach to thinking critically about personal health, lifestyle choices, risks and benefits.  (STAR)  (*)

Benchmark 2:  The student will understand that human populations use natural resources and influence environmental quality.
Indicators:

1. Investigates the effects of human activities on the environment and bases decisions on knowledge of benefits and risks.  (M)

Benchmark 3:  The student will understand the effect of natural and human-influenced hazards.
Indicators:

1. Understands that natural processes on the Earth may be hazardous for humans. (D)

Standard 7:  History and Nature of Science – The student will experience some things about scientific inquiry and learn about people from history.  

Benchmark 1:  The student will develop an understanding that science is a human endeavor that uses models to describe and explain the physical universe.

Indicators:

1. Recognizes the universality of basic science concepts and the influence of personal and cultural beliefs that embed science in society. (D)

2. Recognizes that society helps create the ways of thinking (mindsets) required for scientific advances, both toward training scientists and educating a populace to utilize benefits of science (e.g., standards of hygiene, attitudes toward forces of nature, etc.).  (D)

3. Understands there are many issues which involve morals, ethics, values or spiritual beliefs that go beyond what science can explain, but for which solid scientific literacy is useful. (D)
Benchmark 2:  The student will develop an understanding of the nature of scientific knowledge.
Indicators:

1. Understands scientific knowledge describes and explains the natural world.  Scientific knowledge is provisional and is subject to change as new evidence becomes available. (D)
2. Understands scientific knowledge begins with empirical observations, which are the data (also called facts or evidence) upon which further scientific knowledge is built. (D)
3. Understands scientific knowledge consists of hypotheses, inferences, laws, and theories. (D)

Benchmark 3:  The student will understand science from historical perspectives.

Indicators:

1. Recognizes that new knowledge leads to new questions and new discoveries, replicates historic experiments to understand principles of science, and relates contributions of men and women to the fields of science.  (M)

