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Introduction

The Ohio Science Academic Content Standards provide all students in the K-12 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 understanding to make informed personal decisions, to accurately communicate with a variety of audiences, to be become life-long learners, and to make successful transitions to post-secondary 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 listed below:

Content Standards:
Physical Sciences


Life Sciences


Earth and Space Sciences


Science and Technology


Scientific Inquiry


Scientific Ways of Knowing

The Ohio Science Standards identify essential expectations for students:  concepts, principles, theories, and understanding how science is done. 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 life-long learning.

The Ohio Science Academic Standards provide for teaching and learning opportunities that include accurate and technically precise science 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’ thinking with relevant, real-world activities that extend students’ thinking and communication skills, and develop students’ science process skills. 

The Science Standards enhance development of students’ understanding of science concepts by combining science 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 other 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 broadest terms, what all students should know and be able to do as a result of the K-12 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 Indicator:
A specific statement of the knowledge and/or skills that a student is expected to demonstrate at each grade level.  These indicators serve as checkpoints that monitor progress toward the benchmarks.  

Scope and Sequence 

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.  Students show knowledge of scientific concepts through demonstration of verbal, non-verbal, skills and activities. 

Grade 1

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.   

Grade 2

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.

Grade 3

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 4

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 5

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 those 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 6

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 processes 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, formation and characteristic properties of the minerals that form them.  They learn to recognize that a cell continually divides to create new cells, that reproduction occurs, that similar cells have special functions, and that 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.  

Grade 7

Students learn to describe interactions of matter and energy throughout the lithosphere, hydrosphere, and the 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.  The students access knowledge to explain how energy entering the ecosystems, as sunlight, supports the life of organisms through photosynthesis and the transfer of energy through the interactions of organisms and the environment.

Grade 8

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 the 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.

Grade 9

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 the Earth; Earth's interaction with the Solar System; and gravitational forces and the 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. 

Grade 10

The tenth-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, identify the Earth's resources, and explore processes that shape the Earth.  The flow of energy and the cycling of matter through biological and ecological systems are addressed in the tenth 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.  

Grade 11

In grade eleven students draw on their previous experience and connect the Earth , space, life and physical science into a coherent study of the environment.  Emphasis is placed on the interactions between humans and the 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 and current situations and to develop and revise scientific predictions, ideas or theories. 

Grade 12

Grade twelve focuses on advanced topics in biological and physical sciences.  Biological topic clusters include cell specialization, biotechnology, DNA, and biological evolutionary change.  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.  The option exists for schools to create and implement a variety of advanced studies at the twelfth grade level.

The Development of

 Academic Content Standards
Joint Council of the 

State Board of Education and

the Ohio Board of Regents

Academic Content Standards

The process for developing academic content standards began in 1997 when the State Board of Education and the Ohio Board of Regents created a Joint Council to oversee the implementation of recommendations made by the Secondary and Higher Education Remediation Advisory Commission. The boards began to build a common long-term agenda for pre-K through 16 education.

The Joint Council started its work by establishing a set of common expectations for what all students should know and be able to do upon completion of high school. The initial work established common expectations in six content areas: (1) the arts, (2) English language arts, (3) foreign languages, (4) mathematics, (5) science, and (6) social studies. These drafts were transformed into Ohio’s academic content standards.

The Joint Council assembled advisory groups to assist in completing preliminary planning for the process to draft Ohio’s new academic content standards. This preliminary planning included review of exemplary world-class standards from the United States and other countries and the formulation of strategic policy recommendations. The recommendations assured that the drafting and refining of academic content standards would respect Ohio’s history for sharing responsibility for curriculum decisions with Ohio’s diverse learning communities.

Writing Teams were made up of representatives from all twelve regions served by the Ohio Department of Education’s Regional Professional Development Centers and included educators from each grade level, K-12, as well as career-technical, special education and gifted education. Ohio’s diverse ethnicity, geography, types of school districts and colleges and universities were represented on the writing teams. Parent and business and industry representatives also were represented on the writing teams. All original members of the teams who wrote the Common Expectations were invited back to join the writing teams.

When the writing teams completed the draft academic content standards documents, these documents were subjected to a period of extensive public engagement and rigorous review. Focus group meetings and electronic feedback via the web page allowed all stakeholders to express their opinions. The writing teams reviewed the public feedback and made revision recommendations to respond to the issues raised by feedback. The draft standards presented to the State Board of Education for adoption reflect the final recommendations of this writing process and include grade-level indicators of progress (K-12), benchmarks that will serve as checkpoints at key grade bands, philosophies and guiding assumptions.
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Philosophy and Guiding Assumptions

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;

· prepares students to use appropriate scientific processes and principles in making personal decisions;

· enables students to engage intelligently in public discourse about matters of scientific and technological concern; and

· increases 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 develop an understanding about the nature of science and technology including technological design.

· Serve as the basis for classroom and state-wide assessments.

· Emphasize the nature, connections, and historical development of scientific knowledge in the physical, life, and Earth and space sciences.

Ohio's K-12

Science Standards

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, of organisms and of living systems are developed as well as a deeper understanding of the principles of heredity, biological evolution, and the diversity and interdependence of life. Students also 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, as well as motion and the forces affecting motion, the nature of waves and interactions of matter and energy. Students also demonstrate an understanding of the historical perspectives, scientific approaches and emerging scientific issues associated with the physical sciences.

Science and Technology

Students should 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 to 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.
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