Science

BIOLOGY

STANDARD 1
The student understands and uses scientific concepts and principles.

To meet this standard, the student will:

Benchmark B.1.1: Use propertiesto identify, describe, and categorize substances, materials, and objects

Indicators:
N/A

Benchmark B.1.2: ldentify, describe, and categorize living things based on their characteristics

Indicators:

B.1.2.1 Distinguish between living and non-ligithings

B.1.2.2 Identify the principle characteristicged to classify living things

B.1.2.3 Recognize basic characteristics of §uimngs including cellular, biochemical and geneti
characteristics

B.1.2.4 Recognize the basic parts of cells

B.1.2.5 Distinguish between animal, plant celtsl bacterial cells

B.1.2.6 Distinguish between carbohydrates, meteand key organic compounds by chemical
composition

B.1.2.7 Distinguish between characteristics Whian and cannot be inherited

B.1.2.8 Explain defining characteristics of wais biomes

B.1.2.9 Recognize and understand the importahtiee following for life: the chemical charactdits of
water and air, the structure and function of mawlecules, the nature of enzymes

B.1.2.10 Classify living things using basic chageaistics including structural similarities, devetoental
stages, protein similarities, and DNA sequences

B.1.2.11 Examine and classify local flora and faun

Benchmark B.1.3: Measure propertiesand characteristics

Indicators:
B.1.3.1 Be able to properly use a microscopeathdr tools to obtain accurate information abdajeots
and events
B.1.3.2 Use multiple measures to derive a balstevand range of uncertainty for measurements
B.1.3.3 Use and manipulate different units ohmgement

Benchmark B.1.4: Recognize the components, structure, and organization of systems and the inter connections
within and among them
Indicators:
B.1.4.1 Recognize that reproduction is essetditlie continuation of a species
B.1.4.2 Recognize that characteristics of orgiasiare determined genetically and influenced
environmentally
B.1.4.3 Describe the components of cells and fhactions
B.1.4.4 Explain the organizational hierarchynfroells, tissues, organs, and systems, up to ang@ni
(with special emphasis on human systems anduitmah organism)
B.1.4.5 Understand the processes of cell dimisiod sex cell formation
B.1.4.6 Predict the inheritance of traits basedhe laws of heredity
B.1.4.7 Explain matter and energy cycles in reatu

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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B.1.4.8 Describe how balance among producersswuers, and decomposers is achieved and how it
affects ecosystems

B.1.4.9 Recognize that each organism is sugedurvival in a particular environment

B.1.4.10 Understand that the term evolution refiergradual changes in characteristics over time

B.1.4.11 Investigate how variation of traits, i@guctive strategies, and environmental pressurpagtrthe
survival of populations and the emergence of species

B.1.4.12 Identify the basic needs of living things

B.1.4.13 Describe how the structural and functidroaly systems of organisms operate to keep the
organism alive

B.1.4.14 Understand that traits and patterns eéldpment are specified by hereditary information
contained in genes

Benchmark B.1.5: Understand that interactions within and among systems cause changesin matter and
energy
Indicators:
B.1.5.1 Explain how reproduction, death, andititerdependence of organisms and their environment
are involved in the process of extinction
B.1.5.2 Examine evidence from the fossil reaardhanges in populations over time
B.1.5.3 Understand interactions within and ampogulations including carrying capacities, limgin
factors, and growth curves
B.1.5.4 Understand the biotic and biotic factetéch can affect the environment
B.1.5.5 Investigate processes of diffusion, asga@nd active transport
B.1.5.6 Explain the interaction among nutrieytles, energy from the sun, photosynthesis, retipira
and the energy needs of living organisms
B.1.5.7 Research the scientific, technologiaatj mathematical knowledge and training requirement
career fields
B.1.5.8 Identify an educational pathway whichetsgoersonal interest, aspirations, and abilities

Benchmark B.1.6: Construct and use modelsto predict, test, and under stand scientific phenomena

Indicators:
B.1.6.1 Construct and interpret scale drawimgstaree-dimensional models of biological systems
B.1.6.2 Identify limitations of various models
B.1.6.3 Understand how models serve as reprsams of objects, processes, or events

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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Science

BIOLOGY

STANDARD 2

The student conducts scientific investigations to expand understanding of the natural world.

To meet this standard, the student will:

Benchmark B.2.1: Plan and implement scientific investigations

Indicators:
B.2.1.1
B.2.1.2
B.2.1.3
B.2.1.4
B.2.1.5
B.2.1.6

B.2.1.7

Distinguish between an observation anthierence

Draw inferences based on observations

Develop questions and testable hyposhieseesponse to observations

Use appropriate tools to collect data tast a hypothesis

Plan and conduct a controlled experimeadividually and collaboratively

Develop and communicate descriptiorsylts, explanations, conclusions, and models from
evidence

Understand and follow proper safety pthwres

Benchmark B.2.2: Think logically, analytically, and creatively

Indicators:
B.2.2.1
B.2.2.2
B.2.2.3

B.2.2.4

Approach questions and problems usingra¢different strategies

Distinguish between evidence, explamatimd opinion

Make predictions and create explanatiyndrawing inferences and recognizing patterns and
relationships (especially mathematical relatigosh

Describe the thought process associaitixca particular series of actions

Benchmark B.2.3: Practicethe principles of scientificinquiry

Indicators:
B.2.3.1
B.2.3.2
B.2.3.3
B.2.3.4
B.2.3.5
B.2.3.6
B.2.3.7
B.2.3.8
B.2.3.9

Recognize the role of science as a \Wégoding at the world

Evaluate and modify processes of ingasitin

Accurately record and report a serieshskervations

Give proper credit to informative sowwce

Explain the importance of openness, stynand skepticism in science

Analyze a set of knowledge and recogniiat is still unknown or unanswered

Recognize the logical process of basonglusions on evidence

Recognize that scientific knowledgelvgags changing

Recognize that observations can beenfted by faulty procedures and by the beliefs @f th
observer

B.2.3.10 Recognize that scientific understandisug come from unexpected results
B.2.3.11 Analyze basic assumptions held by saemnti

Benchmark B.2.4: Understand therelationship between evidence and scientific explanation

Indicator:
B.2.4.1

Understand that the process of scieea s from inventive acts of imagination, intediigce and
logical inquiry which meet certain criteria obtability, consistency, and rules of evidence

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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Science

BIOLOGY

STANDARD 3
The student applies science knowledge and skills to solve problems and meet challenges.

To meet this standard, the student will:

Benchmark B.3.1: Identify problemsand challengesin which science knowledge and skills can be applied

Indicators:
B.3.1.1 Analyze a relevant problem or challemtpch is related to science or technology
B.3.1.2 Identify the components of the problemd ariteria for a suitable solution

Benchmark B.3.2: Research, design, and test a variety of waysto address problems and/or challenges

Indicators:
B.3.2.1 Use scientific tools and methods tovitlially and collaboratively research, design,,tast
compare alternative solutions to a problem
B.3.2.2 Conduct risk-benefit analyses, investigeade-offs and constraints, and make predictdait
the consequences of implementing various solstiora problem

Benchmark B.3.3: Evaluate solutions and consequences

Indicator:
B.3.3.1 Develop a written report which complgtééscribes an experimental investigation

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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Science

BIOLOGY

STANDARD 4
The student uses effective communication skills and tools to build and
demonstrate understanding of science.

To meet this standard, the student will:

Benchmark B.4.1: Uselistening, observing, and reading skillsto obtain scientific infor mation

Indicators:
B.4.1.1 Practice listening to and paraphrasorgeone describing his/her own observations
B.4.1.2 Read, understand, and summarize infovensext

Benchmark B.4.2: Usewriting and speaking skillsto organize and express science ideas

Indicators:
B.4.2.1 Construct, interpret, and utilize limaghs and other graphical displays of information
B.4.2.2 Write informative reports that make osérmulas, symbols, diagrams, tables, and graphs
B.4.2.3 Recognize, use, and be able to exptaimon science terms

Benchmark B.4.3: Use effective communication strategies and toolsto prepare and present science infor mation

Indicators:
B.4.3.1 Utilize computer software and hardwareroduce science products and conduct scientific
research and investigations
B.4.3.2 Recognize and interpret chemical eqoatio
B.4.3.3 Clearly present information as evidetaceupport a conclusion

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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Science

BIOLOGY

STANDARD 5
The student understands how science knowledge and skills are connected to other
subject areas and real-life situations.

To meet this standard, the student will:

Benchmark B.5.1: Use mathematicsto enhance scientific under standing

Indicator:
B.5.1.1 Use statistical methods and estimatiiis 40 make predictions and describe and anatgzelts

Benchmark B.5.2: Understand therelationship between science and technology

Indicators:
B.5.2.1 Describe workplace situations whichizgilscientific inquiry and technological design gesses
B.5.2.2 Explain the interdependence of scietemghnology, and public awareness

Benchmark B.5.3: Examinetherelationship between science and history

Indicator:
B.5.3.1 Research and describe how individuatrdmstions, various tools and techniques, and ckffe
historical periods and events have influencedithelopment of science

Benchmark B.5.4: Examinetherelationship among science, society, and the workplace

Indicators:
B.5.4.1 Describe how the scientific enterprisanfluenced by societal, environmental, economic,
political, and ethical considerations
B.5.4.2 Explain how the actions of humans cdecathe environment and the supply of resources
B.5.4.3 Recognize and explain some short-terdn@mg-term consequences of science and technology

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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Science

BIOLOGY

STANDARD 6
The student understands how science knowledge carries with it
responsibility for its application.

To meet this standard, the student will:

Benchmark B.6.1: Understand how science contributes to the treatment of diseasesin the maintenance of a
healthy lifestyle (Personal and Community Health)
Indicators:
B.6.1.1 Identify the mechanisms for diseasestm@asion
B.6.1.2 Identify several pathogens
B.6.1.3 Describe how HIV affects the immune syst
B.6.1.4 Describe how alcohol, tobacco and daffgt the neural system
B.6.1.5 Describe the neurochemistry of addiction

Benchmark B.6.2: Understand how the use of resour ces affects population growth and the global environment
(Population)

Indicators:
B.6.2.1 Describe how the management of resouticestly affects populations
B.6.2.2 Explain how the domestication of aninaaid plants has affected human population growth

Benchmark B.6.3: Understand theimportance of maintaining resour ces and environmental quality
(Environmental Quality/Resour ces)
Indicators:
B.6.3.1 List at least three types of renewabsources
B.6.3.2 List several primary pollutants and sesr
B.6.3.3 Analyze the impact of industrializatiom the environment

Benchmark B.6.4: Understand the ethical issuesinherent in scientific research (Ethics)

Indicators:
B.6.4.1 Identify the components of credible stifec research
B.6.4.2 Analyze the implications of current bigical research in the areas of health and genetics
B.6.4.3 Ensure experiments are performed witkodangering animals
B.6.4.4 Understand that the power of scienkfiowledge carries with it ethical responsibilit@swell

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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Science

BIOLOGY

STANDARD 7
The student understands a Christian perspective to scientific concepts and principles.

To meet this standard, the student will:

Benchmark B.7.1: Understand that the Bible and the findings of science do not conflict

Indicators:
B.7.1.1 Identify that both Creationism and Eviantare faith-based viewpoints
B.7.1.2 List several evidences for the youngtetmtory
B.7.1.3 Identify that the Biblical view of evolah isadaption (microevolution) nospeciation (macroevolution)

Benchmark B.7.2: Understand that the Bible teachesusthat God isthe creator of everything

Indicators:
B.7.2.1 Explain the origin of life from a Biblicalorld view
B.7.2.2 Verbalize the difference between the ligght Design and the Creationism viewpoints
B.7.2.3 List several evidences that God createdbithephere

Benchmark B.7.3: Understand that God preserves and controls His creation, theworld we study in science, so that
it continuesto function asHe planned

Indicators:
B.7.3.1 Understand how sin and the Fall affectedcreation
B.7.3.2 Understand how the Flood of Noah affethedbiosphere

Benchmark B.7.4: Understand that God created everything for His own purpose, and creation is meant to
praise and glorify God
Indicators:
B.7.4.1 Explain how the characteristics of thesphere display God’s character
B.7.4.3 Understand that Man is to be a responstieard of God’s creation
B.7.4.4 Recognize the dangers of the radicarenmentalist agenda

Benchmark B.7.5: Understand that God uses His creation to teach people eternal truth through the study of
science

Indicators:
B.7.5.3 Concisely verbalize God’s plan of salmatusing Biblical references
B.7.5.2 Understand that creation was made for mainman for creation

Key: 1. Discipline1.1 Sandard 1.1.1 Benchmark 1.1.1.1 Indicator
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