	Ohio’s Benchmark:

6-8 LS A: Explain that the basic functions of organisms are carried out in cells and groups of specialized cells form tissues and organs; the combination of these cells make up multicellular organisms that have a variety of body plans and internal structures.

	Ohio’s Indicators

	Grade 6
	Grade 7
	Grade 8

	1.
Explain that many of the basic functions of organisms are carried out by or within cells and are similar in all organisms.

2.
Explain that multicellular organisms have a variety of specialized cells, tissues, organs and organ systems that perform specialized functions.

3.
Identify how plant cells differ from animal cells (e.g., cell wall and chloroplasts).
	1.
Investigate the great variety of body plans and internal structures found in multicellular organisms.
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

The benchmark focuses are organization of living systems, biodiversity, and the commonality found in living systems. Organization of living systems discussions can include explanation of the role of cells, tissues, organs and organ systems that carry out life functions for organisms, such as obtaining energy, defense, reproduction, waste removal, circulatory, gas exchange, and structural support. The biodiversity discussions can provide examples that include representative organisms from many different types of living things. Humans can be included as part of biodiversity, however humans should not be the sole focus unless specifically named in the benchmark or indicators. Discussions can provide examples and explain that organisms sorted into groups share similarities in external structures as well as similarities in internal structures and processes such as vascular - non vascular plants, closed - open circulatory systems, asexual - sexual reproduction, respiration (lungs-gills-skin), digestion (stomach, crop, gizzard, etc.), identify general distinctions among organisms that support classifying some things as plants, some as animals, and some that do not fit neatly into either group. Part of the commonality of living systems can include comparison of cells (i.e. plant vs. animal), 4 major types of tissues (epithelial, connective, nerve, and muscle tissue), organs and organ systems between organisms (e.g., mosses, ferns, vascular plants, insects, annelids, amphibians, mammals, and mollusk) can be included. In the limited context of comparison of plant vs. animal cells cellular organelles observable with a light microscope that are useful in distinguishing plant from animal cells are included (e.g., cell wall, chloroplast, large central vacuole, cilia, flagella, cell membrane, cytoplasm and nucleus). The similarities of these cells types should also be explored.  Complex interactions of organelles (e.g., protein production), the difference between prokaryotic and eukaryotic cells, and naming organs or systems of a specific organism (e.g., bones of the skeletal system, muscles of the body) are not included in this benchmark. 

Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include but are not limited to:

· In the context of exploring distinguishing plant from animal cell using microscopes to make observations of organisms, cells and cell parts. (6-8 SI A);

· In the context of investigating biodiversity (6-8 LS A and B) describe how decisions to develop and use technologies often put environmental and economic concerns in direct competition with each other (6-8 ST A).

Connections to the Previous Grade Band:

Concepts covered in previous grade band include, but are not limited to:

· Elementary knowledge of plant and animal structures and function (3-5 LS B).
Connections to the Next Grade Band:

Concepts explored in greater depth in the following grade band include, but are not limited to:

· Cell Theory (9-10LS A);
· Cellular processes including homeostasis, energy transfers and transformation, transportation of molecules, disposal of wastes and synthesis of new molecules. (9-10 LS B).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 206-220, 1991

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Life Science 5-8
	Common Themes Systems
	Living Environment 5C (6-8)
	Cells and Organs p.75 (Atlas of Science, Volume 1, 2001)


	Ohio’s Benchmark:

6-8 LS B: Describe the characteristics of an organism in terms of a combination 

of inherited traits and recognize reproduction as a characteristic of living organisms 

essential to the continuation of the species.

	Ohio’s Indicators

	Grade 6
	Grade 7
	Grade 8

	4.
Recognize that an individual organism does not live forever; therefore reproduction is necessary for the continuation of every species and traits are passed on to the next generation through reproduction.

5.
Describe that in asexual reproduction all the inherited traits come from a single parent.

6.
Describe that in sexual reproduction an egg and sperm unite and some traits come from each parent, so the offspring is never identical to either of its parents.

7.
Recognize that likenesses between parents and offspring (e.g., eye color, flower color) are inherited. Other likenesses, such as table manners are learned.
	8. Investigate the great diversity among organisms.
	1.
Describe that asexual reproduction limits the spread of detrimental characteristics through a species and allows for genetic continuity.

2.
Recognize that in sexual reproduction new combinations of traits are produced which may increase or decrease an organism’s chances for survival.

3.
Explain how variations in structure, behavior or physiology allow some organisms to enhance their reproductive success and survival in a particular environment.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on continuation of species. Discussion can include the advantages of biodiversity, difference between sexual and asexual reproduction, benefits to species of asexual and sexual reproduction, inherited traits at the macro-level, distinction of inherited from learned behavior, natural selection, and outward manifestation of mitosis and meiosis. These discussions can include multiple species common to Ohio, the United States, and internationally (endangered species, organisms commonly found at zoos). 

Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include but are not limited to:

· In the context of investigating the characteristics of organisms in terms of a combination of inherited traits use fast growing plants to trace the inheritance of varying traits over generations (6-8 SI A and B);

· In the context of investigating biodiversity design a solution to a problem [(backyard as nature habitat, bird feeders, etc.) (6-8 ST B)].

Connections to the Previous Grade Band:

Concepts covered in previous grade band include, but are not limited to:

· The life cycle of different plants and animals(3-5 LS A);

· Classification of organisms by characteristics (3-5 LS B).

Connections to the Next Grade Band:

Concepts explored in greater depth in the following grade band include, but are not limited to:

· Describe the process of cell division and development (9-10 LS B);

· The structure and function of DNA in organisms (molecular basis of inheritance) (9-10 LS C);

· Variations of traits in an organism may increase the likelihood of survival under gradually changing environmental conditions (9-10 LS E).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 235-237, 1991

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Life Science 5-8 
	Living Environment
	Living Environment 5A, 5B (6-8)
	Natural Selection p.83
DNA and Inherited Characteristics p.69 (Atlas of Science, Volume 1, 2001)

Interdependence of Life p.33 (Atlas of Science, Volume 2, 2007)

Diversity of Life p. 31 (Atlas of Science, Volume 2, 2007)

Variations in Inherited Characteristics p.71 (Atlas of Science, Volume 1, 2001)

Heredity and Experience Shape Behavior p.97 (Atlas of Science, Volume 1, 2001)


	Ohio’s Benchmark:

6-8 LS C: 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.

	Ohio’s 6-8 Indicators

	Grade 6
	Grade 7
	Grade 8

	8.
Describe how organisms may interact with one another.
	2.
Investigate how organisms or populations may interact with one another through symbiotic relationships and how some species have become so adapted to each other that neither could survive without the other (e.g., predator-prey, parasitism, mutualism and commensalism).

3.
Explain how the number of organisms an ecosystem can support depends on adequate biotic (living) resources (e.g., plants, animals) and abiotic (non-living) resources (e.g., light, water and soil).

6.
Summarize the ways that natural occurrences and human activity affect the transfer of energy in Earth’s ecosystems (e.g., fire, hurricanes, roads and oil spills).

7.
Explain that photosynthetic cells convert solar energy into chemical energy that is used to carry on life functions or is transferred to consumers and used to carry on their life functions.
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

Carrying capacity is explored in great depth with a focus on populations and species rather than on individual organisms. Complex food webs can be used to develop a deeper understanding of energy transfer among multiple organisms in an ecosystem. Close, prolonged association between two or more different organisms of different species that may, but do not necessarily, benefit each member (symbiosis) can be explored at both the individual and population levels for this grade band.

Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include but are not limited to:

· In the context of studying predator-prey interactions in a real-world context use mathematical skills to infer scientific relationships (6-8 SI B);

· In the context of studying predator-prey interactions in a real-world context formulate and identify question to guide scientific investigations (6-8 SI A).

Connections to the Previous Grade Band:

Concepts covered in previous grade band include, but are not limited to:

· Interactions of organisms with each other and the physical components of the ecosystem (3-5 LS C);

· Specific types of interactions (symbiosis) and possible outcomes of the interactions on organisms, species or populations (3-5 LS C);

· Energy flow within ecosystem (trophic levels) (3-5 LS B);

· Introduction of photosynthesis (i.e., plants make food) (3-5 LS B).

Connections to the Next Grade Band:

Concepts explored in greater depth in the following grade band include:

· Details of the chemical processes of photosynthesis (9-10 LS D);

· Large-scale human interactions/interventions (i.e., global climate change) (9-10 LS G);

· The structure and function of ecosystems as whole entities (9-10 LS F); 

· A quantitative understanding of the flow of energy and cycling of matter through biological and ecological systems (9-10 LS D).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p.260-276 , 1991

	National Science Education Standards

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Life Science 5-8
	Living Environment
	Living Environment 5A, 5E, 5D (6-8)
Physical Setting
	Biological Evolution p.81 (Atlas of Science, Volume 1, 2001)

Natural Selection, p.83
Flow of Matter in Ecosystems, p.77
Flow of Energy in Ecosystems, p.79


	Ohio’s Benchmark:

6-8 LS D: Explain how extinction of a species occurs when the environment changes and its adaptive characteristics are insufficient to allow survival (as seen in evidence of the fossil record).

	Ohio’s Indicators

	Grade 6
	Grade 7
	Grade 8

	No indicators present for this benchmark.
	4.
Investigate how overpopulation impacts an ecosystem.

5.
Explain that some environmental changes occur slowly while others occur rapidly (e.g., forest and pond succession, fires and decomposition).
	4.
Explain that diversity of species is developed through gradual processes over many generations (e.g., fossil record).

5.
Investigate how an organism adapted to a particular environment may become extinct if the environment, as shown by the fossil record, changes.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on extinction of species, fossil record and adaptive limits of species as related to environmental change. Discussion of this benchmark can include diversity, adaptation, and speciation as related to environmental changes. Discussion of this benchmark can include evidence of changes in or extinction of organisms in response to environmental conditions as evidenced by the fossil record and present day organisms. 

Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include but are not limited to:

· In the context of describing the interactions of matter and energy throughout Earth investigate how biogeochemical cycles support and maintain ecosystems which support specific life forms (6-8 ES C);

· In the context of studying Earth processes that continuously change the surface of the Earth investigate how these Earth changes impact which life forms that a region can support (6-8 ES E);

· In the context of studying predator-prey interactions in a real-world context use forested areas where the natural predators have been eliminated and see how that affects other populations (e.g., deer) by reading, constructing, and interpreting data in various forms produced by other (6-8 SI B). 

Connections to the Previous Grade Band:

Concepts covered in previous grade band include, but are not limited to:

· Fossils provide evidence about organisms that lived long ago and the nature of the environment at that time. (3-5 LS C);

· Organisms can only survive in an environment where their needs are being met. (3-5 LS C);

· The world has different ecosystems and those distinct ecosystems support the lives of different types of organisms. (3-5 LS C).

Connections to the Next Grade Band:

Concepts explored in greater depth in the following grade band include, but are not limited to:

· Variation of organisms within a species increases the likelihood that at least some members of a species will survive under gradually changing environmental conditions. (9-10 LS E);

· Natural selection, genetic drift, immigration, emigration, and mutation account for the diversity and unity of past and present life forms. (9-10 LS H and I);

· Geologic time, Earth’s geologic history (9-10 ES C).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 248-259, 1991

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Life Science 5-8
	Living Environment
Historical Perspectives
	Living Environment 5F (6-8)
	Natural Selection p.83
Biological Evolution p.81 (Atlas of Science, Volume 1, 2001)


