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INTRODUCTION TO THE OHIO SCIENCE ACADEMIC CONTENT STANDARDS
The Ohio science academic content standards provide all students in the kindergarten through 12th grade program with a set of clear and rigorous expectations.  The science standards focus on what all Ohio students need to know and be able to do for scientific literate citizenship, regardless of age, gender, cultural or ethnic background, disabilities or aspirations in science.

The science standards include science concepts, processes and ways of thinking.  All Ohio students can apply these skills and understandings to make informed personal decisions, to accurately communicate with a variety of audiences, to become lifelong learners, and to make successful transitions to postsecondary education and the work force.  The standards also include expectations for all Ohio students to safely and effectively use technological tools for learning and doing science. The Ohio science academic content standards are described below:

Earth and Space Sciences

Students demonstrate an understanding about how Earth systems and processes interact in the geosphere resulting in the habitability of Earth. This includes demonstrating an understanding of the composition of the universe, the solar system and Earth. In addition, it includes understanding the properties and the interconnected nature of Earth's systems, processes that shape Earth and Earth's history. Students also demonstrate an understanding of how the concepts and principles of energy, matter, motion and forces explain Earth systems, the solar system and the universe. Finally, they grasp an understanding of the historical perspectives, scientific approaches and emerging scientific issues associated with Earth and space sciences.

Life Sciences

Students demonstrate an understanding of how living systems function and how they interact with the physical environment. This includes an understanding of the cycling of matter and flow of energy in living systems. An understanding of the characteristics, structure and function of cells, organisms and living systems will be developed. Students will also develop a deeper understanding of the principles of heredity, biological evolution, and the diversity and interdependence of life. Students demonstrate an understanding of different historical perspectives, scientific approaches and emerging scientific issues associated with the life sciences.

Physical Sciences

Students demonstrate an understanding of the composition of physical systems and the concepts and principles that describe and predict physical interactions and events in the natural world. This includes demonstrating an understanding of the structure and properties of matter, the properties of materials and objects, chemical reactions and the conservation of matter. In addition, it includes understanding the nature, transfer and conservation of energy; motion and the forces affecting motion; and the nature of waves and interactions of matter and energy. Students demonstrate an understanding of the historical perspectives, scientific approaches and emerging scientific issues associated with the physical sciences.  A
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Science and Technology

Students recognize that science and technology are interconnected and that using technology involves assessment of the benefits, risks and costs. Students should build scientific and technological knowledge, as well as the skill required to design and construct devices. In addition, they should develop the processes to solve problems and understand that problems may be solved in several ways.

Scientific Inquiry

Students develop scientific habits of mind as they use the processes of scientific inquiry to ask valid questions and to gather and analyze information. They understand how to develop hypotheses and make predictions. They are able to reflect on scientific practices as they develop plans of action to create and evaluate a variety of conclusions. Students are also able to demonstrate the ability to communicate their findings to others.

Scientific Ways of Knowing

Students realize that the current body of scientific knowledge must be based on evidence, be predictive, logical, subject to modification and limited to the natural world. This includes demonstrating an understanding that scientific knowledge grows and advances as new evidence is discovered to support or modify existing theories, as well as to encourage the development of new theories. Students are able to reflect on ethical scientific practices and demonstrate an understanding of how the current body of scientific knowledge reflects the historical and cultural contributions of women and men who provide us with a more reliable and comprehensive understanding of the natural world.

The Ohio science standards identify essential expectations for students: concepts, principles, theories and processes of science.  The science standards describe broad areas of content such as the interdependence of organisms, the interactions of matter and energy, objects in the sky, and the nature of scientific knowledge.  The six standards address essential knowledge and skills in science that people may use in solving problems creatively, thinking critically, working cooperatively in teams, using technology effectively and valuing lifelong learning.

The Ohio science academic content standards provide teaching and learning opportunities that include accurate and technically-precise scientific information, scientific inquiry, technological design, communication and understanding of science concepts, analysis of data, and application of concepts.

Students' success in meeting the expectations of the standards depends on teaching and learning as an active inquiry process.  This means that all teachers need the opportunity to teach science as something in which students are actively engaged.  When participating in inquiry, students describe objects and events, ask questions, construct explanations, test those explanations against current scientific knowledge and communicate their ideas to others.  This includes engaging all students' with relevant, real-world activities that develop students' knowledge, communication skills and scientific process skills.

The science standards enhance development of students' understanding of science concepts by combining scientific inquiry and technology studies with mathematical reasoning/analysis and language skills.  Scientific literacy enables students to use scientific principles and processes in making personal decisions and to participate in discussions of scientific issues that affect society.  Science instruction can also integrate knowledge and skills from disciplines such as mathematics, English language arts, social studies and other disciplines to develop conceptual frameworks that lead to broader understandings.
The following terms and definitions are used in this document:

Standard: 
An overarching goal or theme in science.  The standard statement describes, in broad terms, what students should know and be able to do as a result of the kindergarten through 12th grade program.

Benchmark: 
A specific statement of what all students should know and be able to do at a specified time in their schooling. Benchmarks are used to measure a student's progress toward meeting the standard. Science benchmarks are defined for grade bands K-2, 3-5, 6-8, 9-10, and 11-12.

Grade-Level

A specific statement of the knowledge and/or skills that a student is expected to demonstrate at each grade
Indicator:         
These indicators serve as checkpoints that monitor progress toward the benchmarks.
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STATEMENT of PHILOSOPHY

The purpose of education in the schools of the County School District is to facilitate the development of the potential of each child to the fullest.  The County Office staff seeks to recognize individual differences and to engender achievement and progress, not only in basic skills, but in the ability to think independently and critically.

The County Office staff is concerned with helping young people to understand what the American way of life means; to believe in it and act democratically in their relationship with others; to develop in themselves attitudes of self-worth; to develop attitudes of respect and helpfulness toward others; to want and to be able to perform well some portion of the work of the world; to acquire knowledge and skills necessary to do this with satisfaction to themselves and society; to understand and use effective methods of framing the questions and tackling the problems that they encounter in their lives to the end that they may function politically, economically, socially, and be reliable and responsible members of a democratic society.

We recognize that it is our purpose and duty to provide leadership and to assist local school districts in developing educational programs that they deem necessary and compelling for the improvement of their schools and also to provide leadership that is alert to the best education practices of the day.

We believe that every individual possesses the capacity and will to learn.  We recognize that every learner has different abilities, needs, and interests which affect his/her degree of learning, and realize that this necessitates a varied curriculum and a stimulating learning environment.

We believe, therefore, that as a County Board of Education and staff, it is our responsibility to develop a high quality educational service organization dedicated to providing administrative, curricular, instructional, pupil personnel, and professional development services to the schools of The Summit County School District by the most efficient and economical means possible.  These services are primarily designed to assist boards of education, administrators, teachers, and other staff members of the local school district so that they may help each student develop into his/her best self and become a socially and economically productive member of society.

Through research and development, the County Office staff will provide leadership in areas of inservice, technological developments, and current educational processes.

The Summit County Board of Education views the most important unit of school operation as the local school district and sees its function as an intermediate county district, as one that assists local districts in reaching their educational objectives.  It believes that activities of the State and County should be of a service and consultive nature; and that changes in services and methods should be made with a view to increasing the effectiveness of local districts.

The Summit County Board of Education subscribes to the principle that “functions that can be provided by local districts are their responsibility and that as much service as possible should be provided by the school unit closest to the people.”  Where local districts have needs which they cannot meet or that could more effectively and economically be provided through an intermediate agent, the County should be able to:

1) 
Furnish services on a “needs” basis, short or long term,

2)
Assist in the development of or provide for “shared” services,

3)
Organize and implement programs on an area or regional basis that would benefit the local districts as well as adjoining city and exempted districts, when prudent, 

4)
Offer specialized consultive and supportive services through a shared cost basis when it is not economical for individual districts to provide their own.

The Summit County Board of Education will complement and expand the services available to local districts on a fair and equitable basis.  Flexibility, local demand, feasibility, and the lack of available services from other agencies will characterize the types of programs offered through the County Office.

The Statement of Philosophy of this County School District shall be a living document which reflects the contribution of staff members as well as the attitude and direction of the Board of Education.

Reference:
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EDUCATIONAL OUTCOME GOALS

As a base against which to assess school needs and set objectives for the educational program, the Board of Education adopts the following educational outcome goals for every pupil in this district:

1) to acquire basic skills in obtaining information, solving problems, thinking critically, and communicating effectively,

2) to acquire a stock of basic information concerning the principles of the physical, biological and social sciences, the historical record of human achievements and failures, and current social issues,

3) to become an effective and responsible contributor to the decision-making processes of the political and other institutions of the community, state, country, and world,

4) to acquire the knowledge, skills and understanding that permit pupils to play a satisfying and responsible role as both producer and consumer,

5) to acquire the knowledge, habits, and attitudes that promote personal and public health, both physical and mental,

6) to acquire an understanding of ethical principles and the ability to apply them to his/her own life,

7) to develop an understanding of his/her own worth, abilities, potentialities, and limitations,

8) to learn to enjoy the process of learning and to acquire the skills necessary for a lifetime of continuous learning and adaptation to change.

Adopted:
May 4, 1988
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C A

I N T EPhilosophy and Guiding Assumptions of Science INSTRUCTION
Science for All
The Ohio Department of Education believes that Ohio's academic content
standards are for all students. Clearly defined standards delineate what all children, college- and career-bound, should know and be able to do as they progress through the grade levels. Well-defined standards ensure that parents, teachers and administrators will be able to monitor students' development. Students, as stakeholders in their own learning, will be capable of tracking their own learning.
No individual or group should be excluded from the opportunity to learn, and all students are presumed capable of learning. Every Ohio student, regardless of race, gender, ethnicity, socioeconomic status, limited English proficiency, disability or giftedness, shall have access to a challenging, standards-based curriculum.

The knowledge and skills defined in Ohio's academic content standards are within the reach of all students. Students, however, develop at different rates. All children learn and experience success given time and opportunity, but the degree to which the standards are met and the time it takes to reach the standards will vary from student to student.

Students with disabilities shall have Individualized Education Programs (IEP's) aligned with the standards. Students with disabilities are first and foremost students of the general curriculum, yet they may require specific supports and/or services to progress in the curriculum. These supports and services are not intended to compromise the content standards. Rather, they provide students with disabilities the opportunity to maximize their strengths, and participate and progress in the standards-based curriculum.
Students who can exceed the grade-level indicators and benchmarks set forth in the standards must be afforded the opportunity and be encouraged to do so. Students who are gifted may require special services or activities in order to fully develop their intellectual, creative, artistic and academic capabilities or to excel in a specific content area. Again, the point of departure is the standards-based curriculum.

Students with limited English proficiency (LEP) may also need specific supports and adaptive instructional delivery in order to achieve Ohio's academic content standards. An instructional delivery plan for a student with LEP needs to take into account the student's level of English language proficiency as well as his or her cultural experiences.

All children should be provided adjustments when necessary in order to address their individual needs. Identifying and nurturing the talents of all students will enable all children to reach the standards.
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Ohio's science content standards serve as a basis for what all students should know and be able to do by the time they graduate from high school. The vision for the broad learning goals of Ohio's science academic content standards provides for a scientifically literate citizen. These standards, benchmarks and grade-level indicators are intended to provide Ohio's educators with a set of common expectations upon which to base science curriculum.

Philosophy of Ohio's Science Academic Content Standards

The intent of Ohio's science academic content standards is to:

• 
Help students develop an understanding of the unity and diversity of the natural (empirical) world;

• 
Foster an understanding of the nature of science, the development of science processes, the principles of science, and the connections between the physical, life, and Earth and space sciences;

• 
Prepare students to use appropriate scientific processes and principles in making personal decisions;

• 
Enable students to engage intelligently in public discourse about matters of scientific and technological concern; and

• 
Increase their future economic productivity through the use of scientific knowledge, understanding and skills in their careers.

Assumptions for Science Content Standards

Ohio's academic content standards:

• 
Set high expectations and provide strong support for science achievement by all students;

•
Represent scientific knowledge and skills needed to make a successful transition to post-secondary education, the workplace and daily life

· Reflect sound application of research on how students learn science concepts and processes;

• 
Align with the national science education standards documents;

• 
Provide balance among conceptual understanding, procedural knowledge and skills, and application and problem-solving
• 
Address scientific content knowledge and processes including technological design, scientific ways of knowing, inquiry, communication, representation, and connections across the domains of science;

• 
Apply scientific knowledge and processes to individual and societal issues;

• 
Focus on important scientific concepts that are well-articulated through benchmarks and grade-level indicators;

• 
Represent rigorous progression across grades and in-depth study within each grade;

•
Incorporate use of technology by all students in learning science and developing an understanding about the nature of science and technology including technological design;

• 
Serve as the basis for classroom and statewide assessments;

•
Emphasize the nature, connections and historical development of scientific knowledge in the physical, life, and Earth and space sciences.
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SCIENCE ASSESSMENT POLICY
The Role of Assessment

A strong, effective, aligned educational system has three parts:  Standards, Curriculum and Instruction, and Assessments that align with the standards.  Ohio has developed and adopted clear and rigorous academic content standards for its students.  Educators, students, and the public need to know if students meet these standards.  Assessment represents a student’s demonstration of understanding; it provides evidence of what student know and are able to do.  A comprehensive and thoughtful assessment system also provides needed information for instructional planning and decision-making.

Ohio’s comprehensive assessment system includes several types of assessments:
· Achievement Tests

· Diagnostic Tests

· Classroom Assessments

· National and International Assessments
Each type of assessment provides invaluable information to Ohio’s educators, parents, students and communities.  While each piece supports the others, each also serves its own unique purpose:
Achievement Tests

Achievement tests provide the broadest picture of student performance.  Ohio’s achievement assessments, including the Ohio Graduation Test (OGT), are administered at specified grades and are based on the Ohio academic content standards benchmarks.  Statewide assessments measure student achievement and provide guidance for making program decisions and for decisions related to the allocation of resources at the state and local level.  

Diagnostic Assessments

Diagnostic assessments are administered annually and are designed to give teachers and parents detailed information as to the strengths and weaknesses of individual students.  They provide teachers with important information for instructional planning.  

Classroom Assessments

One of the most important components in implementing an aligned standard-based system is ongoing classroom assessment.  Teachers constantly assess student performance on an ongoing basis, using both informal and formal measures.  Listening to and questioning students are forms of classroom assessment, as are performance assessments, such as writing a research report or solving mathematical problems.  Teachers use classroom assessments to evaluate students’ performance and progress and to plan instruction intervention that is tailored to student’s needs.  Classroom assessments provide insights to the on-going performance of students.  One benefit of classroom assessment is that the feedback is frequent and immediate.  Another benefit is that teachers can plan and use assessment in a way that best suits their students’ needs.  Teachers can design and administer entry-level assessments to determine students’ prerequisite skills.  They can monitor students’ progress frequently to adjust the pace of instruction appropriately and develop and use summative assessments to assess their instructional methods and their students’ achievement.  
National and International Assessments
Through participation in national and international assessment opportunities, such as NAEP and TIMSS, Ohio is able to compare the achievement of its students against that of students in other states and other nations.  In this way, Ohio ensures that its standards are sufficiently rigorous and world-class.

The Best Preparation for All Types of Assessment

In Ohio’s aligned system, teachers who develop classroom assessments based on the academic content standards grave-level indicators will know that they are evaluating students against a common reference point shared by all Ohio teachers.

When teachers design instructional plans based on the grade-level indicators, they will be preparing students for the statewide diagnostic and achievement test.  Teachers will not have to take time out from instruction to prepare students for assessments.  Standards-based instruction will prepare students for the assessments.  In this way Ohio’s aligned system will support schools, teachers, and parents in ensuring that all students meet the rigorous demands of the new century.  

Ohio’s Comprehensive Assessment System

	Assessment Types
	Basis for Content
	Purpose

	Achievement Test, including the Ohio Graduation Tests and grade/discipline specific tests
	Ohio’s Academic Content Standards
	· Measure student achievement.

· Demonstrate evidence of continuous improvement at the state and local level.

· Provide data for Ohio’s accountability system.

	Diagnostic Assessment
	Ohio’s Academic Content Standards
	· Monitoring student progress.

· Make instructional decisions such as intervention, enrichment.

· Provide information to students, parents and teachers.

	Classroom Assessment
	Ohio’s Academic Content Standards

Local Course of Study
	· Measure process as well as product of student understanding and knowledge.

· Inform teachers and students about progress.

· Provide information for instructional planning.

	National & International Assessment
	National & International Standards 
	· Compare Ohio achievement against that of other states and nations.
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INTERVENTION SERVICES


Individual students may need remediation, reinforcement, or extended learning situations to assist them with specific Indicators.  As a result, two important assumptions need to be remembered: 1) intervention must always be tied to assessment, and 2) intervention is a shared responsibility.  Assessment may be formal or informal, but it should always indicate to teachers whether intervention is necessary.  This does not mean that a single assessment will necessarily indicate the need for intervention, nor will a single assessment indicate the type of intervention that should be provided.  Rather, intervention programs need to be based on the full range of assessments that are included in a district's standards-based education program.  
Intervention is a shared responsibility.  In the broadest sense, intervention is the responsibility of all individuals who are involved with student achievement.  Ideally, these structures involve students, teachers, parents, and building/district administrators.  Minimally, intervention should be structured through three successive levels – the classroom, the building, and the district.  At the core of classroom intervention is effective instruction aimed at each student.  In general, this requires that instruction be focused as much upon the process of learning as upon what is learned.  

Classroom Level Instruction

The primary responsibility for providing intervention, nevertheless, rests with the classroom teacher.  The teacher must identify the need for intervention, design the instructional form it will take, and implement the action.  Intervention in the classroom can take place during a lesson, after a lesson, at the end of a unit, or at the end (or beginning) of a grade level.  However, the most effective intervention point occurs during the initial instruction.


There are many instruction/intervention patterns, and four of the most commonly observed patterns are characterized by 

(1) whole-group instruction, followed by remediation or extension for individual students,  (2) whole-group instruction followed by collaborative group work,  (3) group problem-solving strategies, and  4) one-to-one teacher-student interaction.

Building Level Intervention


When the intervention strategies provided in the classroom are not sufficient to meet the needs of an individual student, it is sometimes necessary to provide alternatives.  These alternatives may include interclass grouping, the establishment of a resource or intervention room, tutorial programs, and a formal intervention assistance team established at the building level.

District Level Intervention


Students who continue to have needs for involvement in classroom and building level intervention programs need to be placed in district programs.  These programs might include a highly individualized summer school program, a before- or after-school program during the regular school year, and in the case of secondary school students, a required remedial academic course or post-secondary enrollment option.
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INTERVENTION SERVICES MODEL (ADAPTED FROM OHIO DEPARTMENT OF EDUCATION, 1994)
	Level
	Resources
	Records
	Activities

	CLASSROOM

· Intraclass grouping

· Alternative instruction
	· Courses of study, performance objectives, appropriate instructional material
	· Student folder/portfolio should contain records of performance objectives mastered and allow for documentation of intervention provided
	1. Adjust instruction to learning styles

2. Modify materials

3. Personalize instruction

4. Use direct teaching

5. Use cooperative learning

6. Use learning contracts/teacher-student goal setting

7. Use diagnostic/prescriptive teaching

8. Conduct student conferences

9. Provide time in a resource room

10. Develop instructional plan with student

11. Provide independent activities coded to specific objectives

12. Use flexible grouping

13. Provide tutoring

· Peer tutoring

· Volunteer tutoring

· Parent tutoring

· Cross-age tutoring

· Cross-grade tutoring

14. Use outside resource personnel/speakers

15. Involve parents in the intervention and implementation plan

16. Use diagnostic self-report

17. Conduct personal interview

	BUILDING

· Interclass grouping

· Resource/intervention room

· Tutorial program

· Intervention Assistance Team
	· Student folder/portfolio, course of study, performance objectives, appropriate instruction materials

· Student folder/portfolio, , documentation of resource/intervention effort, course of study, performance objectives, appropriate instructional materials

· Performance objectives, appropriate instructional materials


	· Continue to update student folder, including evidence of student work

· Continue to update student folder

· Complete record of intervention effort given to professional overseeing tutoring for recording in student folder
· Update student folder and document intervention plan decided upon by the team


	1. 

	DISTRICTS

· Summer school

· In-term extra hours programs (with teachers)
· Required remedial academic course
	· Courses of study, student folders/portfolio, performance objectives, appropriate instructional materials, documentation of intervention effort
· Performance objectives not mastered, appropriate instructional materials, documentation of intervention effort
· Courses of study, student folder, performance objectives, appropriate instructional materials
	· Provide a list of performance objectives mastered and evidence of growth to professional responsible for recording student progress

· Student folder/portfolio

· Update student folder
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Scope and Sequence for Science K-12
Kindergarten
Kindergarten provides students with the opportunity to develop the scientific skills of wondering, questioning, investigating and communicating to enable them to begin to develop a sense of the world. Kindergartners learn through discovery about changes on Earth, in the sky, plants, animals, their habitats and non-living things in their local community. Through hands-on exploration, students learn the characteristics of objects, tools, materials, how they move, and whether or not they are natural or man-made. Students explore the different ways people learn about science and interact with living things and the environment to promote respect for nature. To complete this year, students show knowledge of scientific concepts through demonstration of verbal and non-verbal skills and activities.
Grade One
Science instruction in the first grade builds upon the science skills developed in kindergarten and from the child's life experiences. Students have increasing opportunities to explore how living things change, how they interact with their environment and how they acquire food. Students discover that many objects are made of different parts and characteristics. Students learn ways objects change, move, the materials of which they are composed and their physical properties. Students recognize and realize that natural resources are limited and can be extended by recycling or decreasing use. First-graders explore ways people learn about science through questioning, comparing, investigating and observing to conclude year one. 
Grade Two
Second-graders continue to relate science concepts and skills to their life experiences. They compare similarities and differences between people, animals and plants. Living system functions and the interactions they have with their physical environment are explained. Focus is placed upon habits, and the interdependence and survival of plants and animals in Ohio. Weather changes both short term and long term are observed, described and measured. Second-graders discover how cycles are present in their everyday lives through investigations of Earth and sky, sound and light, and plants and animals. Students recognize the purpose, process and effects of technology, simple equipment and instruments used in learning about science. Students develop an awareness of repeated scientific investigations and understand that under the same conditions the results are similar or the same, which will build skills for grade two. 
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Grade Three
The scientific skills of observation, measuring and classification serve as focal points for the third grade. Students learn to read and interpret simple tables and graphs, conduct safe investigations in which they collect and analyze data, and communicate the results. Third-graders explore the properties and composition of rocks and soils and the interaction of forces and motion. They also compare the life cycles of animals, classifications of animals according to their characteristics, descriptions of their habitat and adaptations to their environment. Students examine results of technology and explore careers in science, as well as scientific contributions from a diversity of cultures.

Grade Four
Fourth-graders continue to safely conduct investigations, choose appropriate tools, measure, collect, formulate conclusions and communicate findings. They draw inferences from simple experiments and study the physical and chemical changes of matter. Properties of materials and the discovery of new materials formed by combining two or more materials are explored. Students expand the study of life cycles of plants by examining characteristics, growth and functions. Students gather information on the weather and its patterns and how weather impacts the Earth's surface, land, air and water. They explore how utilizing technology affects human lives and how technology and inventions change to meet people's needs.

Grade Five
Earth and space sciences are investigated in more detail in grade five. Earth's characteristics, resources and location in the solar system are identified and their implications explored. Students also learn about the interrelationship of organisms and ecosystems and simple food chains and food webs. Energy and energy transfer through an electrical current are addressed. Fifth-graders describe and illustrate the design process and describe the positive and negative impacts of human activity and technology on the environment. Students observe, measure and collect data when conducting a scientific investigation; students use this information to formulate inferences and conclusions; and students develop skills to communicate the results.
Grade Six
Students in grade six continue to conduct investigations and begin to apply mathematical skills in evaluating and analyzing variables of data. They identify basic skills of the scientific inquiry process, such as how thinking scientifically is helpful in daily life and how technological advances affect the quality of life. Students research how men and women of other countries and cultures contribute to science. Sixth-grade students identify rocks, their distinct properties and formation and characteristic properties of the minerals that form them. They learn to recognize that a cell continually divides to create new cells, reproduction of cells occur, similar cells have special functions, and characteristics of an organism are a result of inherited traits. Students acquire knowledge of the uses, properties and chemical processes of the small particles that compose matter. They learn the renewable and nonrenewable sources of energy as part of the grade six indicators.
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Grade Seven
Students learn to describe interactions of matter and energy throughout the lithosphere, hydrosphere and atmosphere. They continue to develop skills of scientific inquiry, explain how matter can change forms and describe how energy is potential or kinetic and takes many forms. Students apply math skills to evaluate and analyze variables and data from investigations as they draw conclusions from scientific evidence. Seventh-grade students are able to recognize that technology can create environmental and economic conflicts, affect the quality of life, and that science and technology cannot answer all questions and cannot solve all human problems. Students access knowledge to explain how energy entering the ecosystems, such as sunlight, supports the life of organisms through photosynthesis and the transfer of energy through the interactions of organisms and the environment.

Grade Eight
Students in the eighth grade explore space and plate tectonics as they continue to draw conclusions from scientific evidence that support theories related to the change of Earth's surface. They acquire knowledge to describe how positions and motions of objects in the universe cause predictable and cyclic events. Students explain that the universe is composed of vast amounts of matter and that it is held together by gravitational force. They explore equipment to study the universe - telescopes, probes, satellites and spacecraft. Motion of objects, effects of forces on objects, and how waves (sound, water and earthquake) transfer energy are explored. Students will be able to explain how extinction of a species occurs when the environment changes and its adaptive characteristics are insufficient to allow survival. Students design a solution to a problem or design and build a product, given certain constraints. Technological influences on the quality of life are also explored in this grade level.

Grade Nine
The ninth-grade year addresses physical science and related principles in Earth and space sciences. Physical science concepts include the nature of matter and energy; identifiable physical properties of substances; and properties of forces that act on objects. Ninth-graders learn about forces and motions, structures and properties of atoms, how atoms react with each other to form other substances, and how molecules react with each other or other atoms. Earth and space science topics include processes that move and shape Earth, Earth's interaction with the solar system, and gravitational forces and weather. Students continue to develop a deeper understanding of the processes of scientific inquiry and how these processes use evidence to support conclusions based on logical reasoning. Students investigate ways in which science and technologies combine to meet human needs and solve human problems. Ninth-graders trace the historical development of scientific theories and ideas, explore scientific theories and develop their scientific literacy to become knowledgeable citizens.
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Grade 10
The 10th grade year emphasizes the concepts, principles and theories that enable people to understand the living environment. Students study life science concepts such as cells and their structure and function, the genetic and molecular bases of inheritance, biological evolution, and the diversity and interdependence of life. Students explain the Earth's history using geologic evidence, identifying the Earth's resources, and exploring processes that shape the Earth. The flow of energy and the cycling of matter through biological and ecological systems are addressed in the 10th grade. Embedded throughout this study are the basic science processes of inquiry, modeling investigations and the nature of science. Students learn to trace the historical development of scientific theories, ideas, ethical guidelines in science, the interdependence of science and technology, and the study of emerging issues to become scientifically literate citizens.
Grade 11
In grade 11 students draw on their previous experience and connect Earth, space, life and physical sciences into a coherent study of the environment. Emphasis is placed on the interactions between humans and Earth, ecosystems, biological evolution, populations and diversity. Students also explore matter and energy relationships. The human interactions with science and technology are discussed, as well as how man has modified current ecosystems and natural systems. Students have the opportunity to use basic science processes of inquiry, scientific investigation, and the nature of science to examine past events, current situations, and to develop and revise scientific predictions, ideas or theories.

Grade 12
Grade 12 focuses on advanced topics in biological and physical sciences. Biological topic clusters include cell specialization, biotechnology, DNA and evolutionary theory. In the physical sciences, students study equilibrium of systems, electromagnetic radiation, isotopes, radioactive decay, concepts of forces and motion as applied to large and small objects and energy levels. Integrated with these topics are historical perspectives, the process of inquiry, nature of science, ethical practices and use of appropriate technology. Twelfth-graders learn to apply principles of forces and motion to mathematically analyze, describe and predict the net effects of forces and motion of objects or systems. Students explore science research, scientific literature, and the relationship of science and society.
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