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Ohio Department of Education

Tenth Grade Science Standards

	BENCHMARK or STANDARD
	TRANSITION ACTIVITY

	Earth and Space Sciences
	Daily Living Skills
	Personal-Social Skills
	Occupational Preparation

	Earth Systems
	
	
	

	1. Summarize the relationship between the climatic zone and the resultant biomes. (This includes explaining the nature of the rainfall and temperature of the mid-latitude climatic zone that supports the deciduous forest.)
	Each student will be given a different region of the earth (climatic zone) and will briefly research this region.  They will then write a story about how their life would be different (ex. food, clothes, etc.) if they lived there.
	Students will talk to friends or family to get advice on how to take care of certain plants, such as whether it lives best inside or outside, how much sunlight and water it needs, etc.  The students can research and decide which biomes their plant would grow best in. Use this decision to locate specific locations based on their chosen biomes.

Students will use the climatic zone from before, (from the daily living skills section) and explain what kinds of activities are often done in this region. If possible, they will try out several activities in their local area.
	Students will discuss the proper business attire for different climates and environments (ex. is it appropriate to wear shorts to work if you live in Florida? Africa?  How about according to different jobs? – landscaping, office jobs, etc.)

	2. Explain climate and weather patterns associated with certain geographic locations and features (e.g., tornado alley, tropical hurricanes and lake effect snow).
	Students will research a place they would like to live in the future and study the climate and weather patterns.  They will either make a brochure about why to live there or give a weather report to the class about a natural disaster that could happen in this area  (ex. hurricanes, tornadoes, etc.).  They will discuss how these weather patterns could affect their living.  They will then discuss whether or not they would still like to live here after the information they have found out.

Students will discuss some laws that must be followed during natural disasters (ex. orders from the police to stay off the road; asked to evacuate home; etc.).

Students will discuss different types of car or housing that would be necessary for certain weather.  (ex. an area where snow is a large problem; you may need truck/4-wheel drive).
	Students will make a persuasive speech about why someone should live in a certain area despite its negative features of climate or weather patterns (ex. Florida has warm weather as well as hurricanes).

Students will choose a geographic location , other than where they are currently living, in which they are interested in possibly living in the future They will interview a person who previously or is currently living there based on the good and bad aspects of living in that area.

Students will practice what to do in the event of an actual natural disaster as well as how to be prepared.

Students will make plans for a (fake) trip to a designation of their choice.  They will explain what they would pack in case of different weather and will also explain what they would do if a natural disaster occurred at their vacation spot either before or during their vacation.  They will also discuss as a class how their vacation would be ruined and whether or not they would be able to receive money back.
	Students will choose a job they are interested in pursuing the future and explain to the class whether this job would be affected by climate, weather patterns, or geographic location.  They will then discuss as a class, jobs that could be affected by these three areas.  (ex. outside vs. inside jobs, landscaping, farming etc.)  Would their geographic location possibly affect their chance of getting a job?  

	3. Explain how geologic time can be estimated by multiple methods (e.g., rock sequences, fossil correlation and radiometric dating).
	After students have studied the methods of estimating geologic time, students will work as a class to research community resources on natural history, archeology, etc… As a class, they will make the arrangements to go on a field trip to a local museum or other related event.
	Students will work with peers throughout their school to make a time capsule.  They will talk about what they think they might have found in a time capsule from a variety of different time periods.  They will discuss different methods that scientists use to date items that have been found from the past.

Students will discuss the issue of carbon dating of mummies and other ancient people.  These may be considered sacred ancestors to certain cultural groups.  Students will debate whether scientists have the right to do carbon dating on these bodies.  They will consider what they would feel like if their bodies or their families were dug up and examined.
	Students will research different jobs that relate to these areas (ex. geologist, archeologist, etc.).  In groups, the students will interview a person in one of these fields and ask them questions dealing with the schooling they need, job description, positives and negatives of the job, etc.).

	4. Describe how organisms on Earth contributed to the dramatic change in oxygen content of Earth's early atmosphere.
	Students will discuss how certain communities put restrictions on activities which cause air pollution (ex. burning, etc.)  They will discuss why these restrictions are put into place and why these issues are so important now but were not a problem a hundred years ago (due to the industrial revolution).  They will also discuss how these restrictions are part of their legal responsibility as a citizen.  Each students will also discuss how these restrictions will affect their life (what kind of transportation will they use - bike, walking, etc.).
	1. Students will discuss with scientists about phytoplankton, which was the major contributor of the increase in oxygen in the Earth’s early atmosphere.  (This is the most abundant plant in the wetlands and is responsible for producing the majority of the world’s oxygen and is the basis for any aquatic food chain).  Discuss how this plant is necessary for humans and other organisms to live - due to the amount of oxygen it produces).

2. Attend a meeting at an environmentalist group. Note what issues they discuss and steps they take to resolve these issues. Ask them specifically how they approach issues about the lack of oxygen content in the Earth’s atmosphere.
	Students will research jobs that relate to keeping the oxygen we breathe clean (ex. jobs regulating, monitoring and researching pollution in businesses and government.)

	5. Explain how the acquisition and use of resources, urban growth and waste disposal can accelerate natural change and impact the quality of life.
	Students will discuss how different use of resources has allowed us to change our quality of life. (purifying water, heating homes, etc.).

Students will learn about unhealthy living environments.  They will see pictures and videos of homes that are very unclean.  They will discuss the importance of weekly waste disposal.

Students will discuss how creating a compost pile in their backyard will accelerate the natural changes of natural items into soil.  What items could be put into a compost pile?  They will then discuss how this can be used in a garden or flower bed because of the rich soil for the plants.
	Students will discuss how they could set-up a program in their community to solve recycling and waste disposal problems.  They will then carry out this program by interacting with people in their community.

Students will discuss global warming and how many people believe that we are actually accelerating the natural changes of the earth due to urban growth and the use of resources.
	Students will brainstorm about the reasons that urban growth has occurred, realizing it is in large part due to industrialization which has moved jobs into a central location.

Students will discuss the ways jobs have changed due to urban growth and how this has positively and negatively affected the quality of life.

	6. Describe ways that human activity can alter biogeochemical cycles (e.g., carbon and nitrogen cycles) as well as food webs and energy pyramids (e.g., pest control, legume rotation crops vs. chemical fertilizers).
	Students will research how many activities since the industrial revolution have increased the amount of carbon and nitrogen in the air.  They will discuss as a class how this could have a negative effect on the environment, and ways they could counter this process (turning off appliances/ devices when they are done being used, using different forms of transportation, using different types of energy to heat homes, etc.). 


	As a class, the students will contact a local farming company to find out the kinds of pest control and fertilizers they use on their plants.  They will research whether these kinds of chemicals are harmful to other plants and animals in the area.  They will then make a newspaper article describing the effects the chemicals are having on the food web in their area.  They will give suggestions as to other fertilizers and pest controls which are friendlier to the environment.
	Students will discuss jobs related to biogeochemical cycles (ex. factories produce pollution, which affects the amount of chemicals in the air; farms, research, chemists, biochemists, etc.). 

The students will investigate the kind of work that takes place in factories and farms and then discuss whether or not they would like to work in one of these jobs, giving examples of why.

As a class, they will visit a factory and afterwards the students will discuss why they think so many Deaf people work in factories.  Why is this job that Deaf people are often stereotyped into?

	Historical Perspectives and

Scientific Revolutions
	
	
	

	7. Describe advances and issues in Earth and space science that have important long-lasting effects on science and society (e.g., geologic time scales, global warming, depletion of resources and exponential population growth).
	Students will choose one of these issues that seems most important to them and write a letter to a Congressman or Representative asking to put a stop to a problem that is causing one of these issues (pollution, waste, etc.).  The teacher will also discuss how the students have the right to make their opinion known to the public (protesting, signing petitions, etc.).
	Students will choose an issue and then work in groups to talk with online science experts about how ignoring the long-lasting effects of this issue could prove harmful in the future.  Students will then work as a class to make a list of possible alternatives to these problems (other sources of energy, saving energy, etc.).


	Students will identify how they could work with their future job site to decrease negative impacts on environmental issues; they can begin with the school environment by identifying ways to conserve energy resources.

Students will research into one or more local industries and their efforts to reduce pollution.  They will identify long-lasting pollution effects on people from these factories, such as children being born with disabilities due to chemicals from nearby factories.  

	Life Sciences
	Daily Living Skills
	Personal-Social Skills
	Occupational Preparation

	Characteristics and

Structure of Life
	
	
	

	1. Explain that living cells

a. are composed of a small number of key chemical elements (carbon, hydrogen, oxygen, nitrogen, phosphorus and sulfur)

b. are the basic unit of structure and                function of all living things

c. come from pre-existing cells after life originated, and

d. are different from viruses
	The school nurse or a doctor will talk to the class about how cells make-up the structure of the body, how viruses can stop the normal functioning of these cells, what the students can do to prevent disease, and how immunity cells react when you have a cut or infection.

Students will discuss how important it is to wash their hands when they have a cold or another contagious infection.  They will discuss how the virus/bacteria can spread especially quickly if they cough or sneeze without covering their mouth and then washing their hands.
	The students will recall a time when they were sick and visited the doctor.  They will role play a few of these situations and how they dealt with communication issues (interpreters, lip-reading, etc...)  They will discuss certain information they should be sure to understand before they leave the doctor’s office.  (Ex. how often and how much medicine they should take, next appointment, exercises they can do, things to prevent problems in the future, etc.)
	Discuss with the students why it is important that they wash their hands often if they work in food service or in a medical profession. Identify rules that the companies are required to follow such as the posting of signs, etc… 

	2. Compare the structure, function and interrelatedness of cell organelles in eukaryotic cells (e.g., nucleus, chromosome, mitochondria, cell membrane, cell wall, chloroplast, cilia, flagella) and prokaryotic cells.

	Students will write a paper comparing the functions of organelles in both eukaryotic and prokaryotic cells to daily life (ex. cleaning, eating, exercising, using up energy, etc.).  They will discuss how if these are not functioning properly, such as with sickness, how this affects everyday living habits.

They will make a model of these two different kinds of cells using a variety of items to show the way these organelles actually function in the body.
	Students will discuss how prokaryotic cells can kill eukaryotic cells in the human body, even though they are less complex.  They will discuss how prokaryotic cells are able to take over eukaryotic cells in our body.  Students will then discuss how they can prevent these cells from taking over, such as eating, staying healthy and exercising through good decision making.
	Cell as a System lesson plan compares the structure and functions of cells to that of a factory (activities and worksheets included)

	3. Explain the characteristics of life as indicated by cellular processes including

a. homeostasis

b. energy transfers and transformation

c. transportation of molecules

d. disposal of wastes

e. synthesis of new molecules
	The students will compare and contrast how the processes their cells carry out are similar to the processes that their body as a whole carries out (ex. cells within the body as well as the body as a whole dispose of waste, use homeostasis, etc.).

Medical Consultation lesson plan gives students a person that they have to diagnose and consult with the families. Students will be required to know the standard in order the diagnose this particular muscle disorder. Teacher can use this lesson plan to share about personal experiences and how to handle them.

NOTE: this lesson plan also fits well under person/social skills and occupation skills categories.


	Students will draw a cartoon of one of these cellular processes.  The cartoon should communicate this process clearly. Students will give both positive and negative feedback to other students on their cartoon before making a final copy.

Have students’ role play using this lesson plan: The Chromosome Shuffle to learn about cells various functions. 


	Students will discuss certain jobs in which knowing these cellular processes would be necessary (ex. doctor, veterinarian, microbiologists, biochemists, etc.)



	4. Summarize the general processes of cell division and differentiation, and explain why specialized cells are useful to organisms and explain that complex multicellular organisms are formed as highly organized arrangements of differentiated cells.
	Students will research the development of babies.  They will explore the quick division of cells at this early stage of life and how the process slows down over time.

Have students research in teams how cancer spreads through cell division.  Compare different medicines or approaches that are being used to treat cancer.  What are the side effects?  How would your life style change if you had cancer?  Possibly have a radiation or chemotherapy patient come in and discuss the side effects and ways they deal with them.
	As students are learning about cells have them debate the issue of stem cell research, stating their opinions using facts and ideas they have found through research.

Have students examine specialized cells using muscle and nerve cells. Have students pick a particular movement or sense that would be impaired if they didn’t have a particular nerve or muscle cell. Have them try one day without using that particular muscle or nerve. Have an open class discussion about the importance of all muscle and nerve cells. Discuss people who are born without the ability to experience some of these cells. 


	Break students into groups and examine perspectives of doctors, researchers, and cancer patients.  Have students use their knowledge of cell division to create an idea for a cure. Work with others to create a proposal and present to the class – include visual aids and charts that explain the process. 



	Heredity
	
	
	

	5. Illustrate the relationship of the structure and function of DNA to protein synthesis and the characteristics of an organism.
	Students will investigate whether their own deafness is caused by heredity.  They will identify if there is any deafness within their family and if so, how this gene has been passed down through generations.

Students will write a letter to their Congressman about their discussion on cloning and include their personal opinions.  

The students will discuss the differences that would occur between raising a Deaf or hearing child.  They will discuss which they would prefer and why.


	Students will discuss the issue of cloning organs to be used in transplants.  Students will debate whether this is ethical.

Students will research about whether certain characteristics are carried through DNA (alcoholism, violence, etc.).  They will discuss issues of heredity versus control and decision making.
	DNA Printing Simulation will examine public safety and health employment.

	6. Explain that a unit of hereditary information is called a gene, and genes may occur in different forms called alleles (e.g., gene for pea plant height has two alleles, tall and short).
	The students will research DNA and determine the odds of having deaf children if they marry a deaf man/woman as opposed to a hearing person. Discuss various family life including deaf and hearing, deaf and deaf or hearing and hearing

Have students research the various alleles that accompany each blood type and have them tested for their own blood type. Give examples as to why it is beneficial to know this.
	Students will interview and get medical history information from relatives as well as bring in pictures of relatives.  Students will compare physical as well as medical characteristics that seem to be carried through DNA.  Students will research how they are able to prevent medical complications that are hereditary in their family (high blood pressure, diabetes, etc).  They will then present this information to the class.
	Have students discuss how genetic engineering and cloning may affect the work force and also what types of jobs it employs.



	7. Describe that spontaneous changes in DNA are mutations, which are a source of genetic variation. When mutations occur in sex cells, they may be passed on to future generations; mutations that occur in body cells may affect the functioning of that cell or the organism in which that cell is found.
	Students will research what everyday items and activities (ex. ultraviolet sunlight, certain chemicals, preservatives, etc.) can cause mutations in genes which lead to diseases (ex. sickle-cell disease, cystic fibrosis, Fragile X syndrome, Parkinson’s disease, etc.).  Students will discuss how they can change their lifestyle so that they are less likely to get these diseases (ex. put on sun screen; be careful of continuous use of chemicals, etc.).

Have students think about how they would react to children affected by mutated genes resulting in specific disabilities. Research support groups available for parents. Have students interview or write letters to parents and these groups.
	Students will research whether deafness can occur from a mutation in a gene. 

They will identify DNA mutations in sex cells that affect chromosomes and cause various diseases ( Down Syndrome, Cystic Fibrosis, etc…).  Students will interview a person who has one of these diseases and find how it has impacted their life. During the interview have students identify any communication devices other than speech.
	Students will work in groups to research one of the diseases caused by mutations.  They will examine how this would impact their working in certain jobs. Explain the adaptations they would need to make in the workplace.  Compare with their own accommodations and adaptations that are for certain jobs.

Students will volunteer in a hospital, visiting specific wards that deal with diseases affected by DNA mutations.  They will then write about their experiences and share them with the class.

 Have students research these disorders and jobs that would be threatened or affected by the curing of various disorders.

	8. Use the concepts of Mendelian and non-Mendelian genetics (e.g., segregation, independent assortment, dominant and recessive traits, sex-linked traits and jumping genes) to explain inheritance.
	Have students shadow special education teachers, doctors, or specialists that deal with mental retardation and Fragile X Syndrome that results from Non-Mendelian Inheritance. Have students discuss the probability of inheriting the disease. Discuss how they would react if a family member was found with one of these diseases. 


	Non-Mendelian genetics:  This project can lead to numerous social discussions.  The students will research Hybrid Vigor and its’ opposite, the effects of marrying within families as a result of homozygous recessive traits in over abundance.  List the negative effects and how they relate to Non-Mendelian genetics.  
	The students will list what jobs people in their family have and see if there is a pattern.  They will explain what traits they think are important for this occupation and whether or not these people possessed these traits.  They will discuss whether they think this job was mostly picked due to genetics or the environment.  The students will then explain why they did or did not choose this as a possible occupation and why.

	Diversity and Interdependence

of Life
	
	
	

	9. Describe how matter cycles and energy flows through different levels of organization in living systems and between living systems and the physical environment. Explain how some energy is stored and much is dissipated into the environment as thermal energy (e.g., food webs and energy pyramids).
	Relate the energy pyramid to other transfers of energy, such as heating homes.  Have students discuss some alternative ways to heat homes, especially some that are more environ-mentally safe.  Research different sources to heat a home. Ex. Solar heating is expensive initially and saves money only in the long term. 
	Have a dietician present about foods that give you the most energy (carbohydrates).  The class will discuss when it would be important to eat these foods (ex. the day before a sporting event).

Have a personal trainer talk to the class about how energy is stored and dissipated due to eating and exercising. 
	Students will talk about physically active vs. inactive jobs.  They will discuss the need for exercise in terms of energy use and storage.  If they are doing a physical job everyday at work, they may need to do less exercise outside of work to keep them in shape.

	10. Describe how cells and organisms acquire and release energy (photosynthesis, chemosynthesis, cellular respiration and fermentation).
	Research new trees involved in planting programs in cities to reduce pollution.

Identify how bread uses yeast fermentation and how bakers control the amount (sugar, temperature).
	Fermentation: Discuss the process in which beer and wine are made. Use this as an opportunity to discuss its affects on the human body and what toxicity. Discuss ways to be safe when going to a party, the statistics for drunk drivers, various laws surrounding these issues, and decision making.
	Examine jobs that require CPR, Heimlich maneuver, and other emergency skills (working with elderly or children). Link skills to the impact of oxygen deprivation and its impact on various organs (brain) - how without oxygen, cell can not perform cellular respiration and continue functioning.  

	  11. Explain that living organisms use matter and energy to synthesize a variety of organic molecules (e.g., proteins, carbohydrates, lipids and nucleic acids) and to drive life processes (e.g., growth, reacting to the environment, reproduction and movement).
	Students will keep a food diary of the nutrients they are getting each day (proteins, carbohydrates, etc…).  They will compare this with the food pyramid and specific nutrient recommendations. Students will research long term effects of nutrient deprivation (scurvy, rickets, Beriberi, etc).

Students will each develop a list of ten meals they can prepare when they are living on their own.  They will then explain the nutritional value of each of these meals.
	Students will break into groups and each research a different “fad diet” that excludes one of the major food groups (ex. Atkins’ diet with no carbs; no protein diet; no fat diet).  The students will research why people support it as well as the actual effects of this diet.  

Debate the potential harm to the body as a result of the diet versus the harm of overweight and obesity.
	Students will examine nutrition to maintain energy throughout the work day. Students will develop a list of healthy meals that they can pack or pick-up while they are at work.  They will describe the nutritional value of each of these meals.

	  12. Describe that biological classification represents how organisms are related with species being the most fundamental unit of the classification system. Relate how biologists arrange organisms into a hierarchy of groups and subgroups based on similarities and differences that reflect their evolutionary relationships.
	Students will use classification systems to help identify appropriate pesticides or insecticides. 
	Students will use various classification systems based on personalities, social class, power, etc… for their class, to classify people within the community.  They may need to alter it to fit adults in the community.  They can relate this to how scientists often need to change the biological classification system when a new species is discovered.
	Students will work as a class to make a classification system of different kinds of jobs based on characteristics and qualifications needed for each job. Then have students pick which classification fits them.

Have students list the administrative hierarchy for schools, colleges, or businesses, and how subunits are organized.

	  13. Explain that the variation of organisms within a species increases the likelihood that at least some members of a species will survive under gradually changing environmental conditions.
	Students will discuss how people have to adapt to different situations in order to survive and if they don’t adapt, their chances for survival greatly decrease (ex. Africans or Inuit who live in the extreme hot or cold).
	Students will create a scenario of a world with an isolated group of people who were deaf for thousands of years. They will identify how these people would adapt to their environment (ex. better eyesight, etc.).  They will extrapolate about mutations and adaptations to survival without hearing.
	The students will discuss ways that companies and jobs have had to adapt to the changing marketing to stay competitive in their field.  They will compare theses to companies that close and are unable or unwilling to adapt. They will compare this to variation within a species.

	  14. Relate diversity and adaptation to structures and their functions in living organisms (e.g., adaptive radiation).
	Students can engage in a hands-on activity that demonstrates how populations change little by little, generation by generation, due to survival of species that have traits that are beneficial in an environment with the Natural Selection lesson plan.


	Choose two cultures to compare regarding tolerance to heat, cold, diet, microorganisms and each culture’s perceptions of survival concerns and their physical and cultural adaptations. 
	Compare companies who diversify with those who specialize in terms of longevity in the marketplace. 

	  15. Explain how living things interact with biotic and abiotic components of the environment (e.g., predation, competition, natural disasters and weather).
	Students will identify household and family maintenance issues that include both biotic (pests, diseases, etc) and abiotic (weather, earthquakes, etc). Identify precautions including types of insurance. Students will identify community resources for addressing these concerns. 


	Teacher can develop a class project that allows students to actively participate in helping in a natural disaster whether it be by physically helping, writing letters of support, donating change, etc…

Students will examine competition between humans, plants, and/or animals in specific lactations. Class may choose examples of urban/suburban encroachment to compare. 
	Students will research jobs that analyze natural disasters and weather (weather forecasters, volcanologists, etc.) and civil engineers (development and city planning). 



	  16. Relate how distribution and abundance of organisms and populations in ecosystems are limited by the ability of the ecosystem to recycle materials and the availability of matter, space and energy.
	Students will study countries that limit the number of children allowed to be born to a family (ex. China, Sweden, Vietnam, etc…) and the impact on resources and the ecosystem.

Students will research overpopulated areas and how large cities (ex. New York City) deal with the population, sanitation , energy and space issues; examine the health of the overall ecosystem.
	Students will choose from a list of cities worldwide and contact someone in that city. Ask questions about population versus resources in their city and ecosystem impacts (ex. Dry climate with overpopulation- southern CA and competition for water gas, etc…).
	Students will choose their top three careers and research the job market of these careers over the past twenty to fifty years, noting trends. Students will examine benefits (in jobs and community wealth) versus costs (in pollution, ecosystem resources) across businesses.

	  17. Conclude that ecosystems tend to have cyclic fluctuations around a state of approximate equilibrium that can change when climate changes, when one or more new species appear as a result of immigration or when one or more species disappear.
	Students will tell how changes in species (few or many) impact daily living (no fish impacting jobs, food supply, health). Examine the impact of invasive species on local systems and human immigration on community strength. 
	Examine ecosystem independence in biospheres and human experiments to live independent of utilities and community services.
	Students will discuss how hiring practices impact equilibrium. Ex. Hiring of deaf people during WWII to work in rubber factories; “brain drain” of Ohio college graduates to states outside the “rust belt.”

	  18. Describe ways that human activities can deliberately or inadvertently alter the equilibrium in ecosystems. Explain how changes in technology/biotechnology can cause significant changes, either positive or negative, in environmental quality and carrying capacity.
	Examine impact on equilibrium caused by community dependence on fossil fuels for transportation and utilities. 


	Students will write a persuasive letter to a company that is known for polluting (ex. factories) or to the mayor’s office offering business incentives to these factories, stating why they will use research evidence to show how the short-term hiring gains are hurting the long term health and resources of the environment. 
	Students will discuss how business practices have impacted ecosystems: over fishing, slash and burn farming, over planting, etc… 

For students interested in agriculture or environmental careers see Hydrology investigation  

	  19. Illustrate how uses of resources at local, state, regional, national, and global levels have affected the quality of life (e.g., energy production and sustainable vs. nonsustainable agriculture).
	This activity gives students the opportunity to interact with local agencies, government offices, and organizations to learn about the importance of conserving and protecting our water resources: Living Watershed
	Students will discuss agreements that the U.S. and other countries have signed to reduce the use of energy.  They will discuss how our government must develop positive relationships with other countries to maintain theses agreements. Students will develop a plan or problem- solving strategy to address a specific issue. 
	Through the Living Watershed lesson plan students will develop co-operative working relations, team work, research abilities, career exposure. 

	Evolutionary Theory
	
	
	

	  20. Recognize that a change in gene frequency (genetic composition) in a population over time is a foundation of biological evolution.
	Students will research how certain organs or physical features change over time within the human race due to evolution. Discuss organs (vestigial organs: tonsils, appendix, goose bumps, etc.) and how these impact health. Compare these to characteristics that are not needed in certain animals (ex. wings on ostriches and penguins) and extrapolate life habits without these.
	Students will discuss how communication would change if the majority of the population was deaf.

Students will debate the ethical issues of interfering with evolution by creating children without certain genetic traits (deafness, blindness, or other characteristics or diseases).
	Use to make a career connection- it requires the students to take on a "game warden" role. Investigating Natural Selection

	  21. Explain that natural selection provides the following mechanism for evolution; undirected variation in inherited characteristics exist within every species. These characteristics may give individuals an advantage or disadvantage compared to others in surviving and reproducing. The advantaged offspring are more likely to survive and reproduce. Therefore, the proportion of individuals that have advantageous characteristics will increase. When an environment changes, the survival value of some inherited characteristics may change.
	Students will learn about the past when Deaf people were not allowed to marry each other or were forced to be sterilized so that deafness could not be carried on to other individuals.  Discuss the similarities and differences between this “engineered” and natural selection.  
	Students will interview a zoologist or naturalist about ensuring that a breed doesn’t die out, including their mating habits, and evolution that allows them to adapt to their environment.  They will also discuss human that harm species and decisions to make about theses extinctions.

Students will discuss the issue of extinction of ASL as a language and the Deaf Culture. Address how a community and its language are closely intertwined and the potential consequences to both.
	Students will compare natural selection to business competition in the community, and competition for positions and advancement within a business. They will discuss characteristics that make an employee and business successful and more likely to succeed.

	  22. Describe historical scientific developments that occurred in evolutionary thought (e.g., Lamarck and Darwin, Mendelian Genetics and modern synthesis).
	Research scientists that proposed revolutionary ideas and report about how their lives changed based on their radical ideas. Discuss if society supported them and how their family may have been affected. Discuss is students have ever had ideas that were not supported and how they should respond to criticism of ideas. 

Identify how genetically engineered food products have impacted consumer choices and availability. Consider the pros and cons of using these products (ex. Many Europeans refuse to use these).
	Examine unintended consequences of using genetically engineered products or cloning. Ex. Corn on the cob, monarch butterfly migrations, creation of the killer bees, etc… Debate potential or needed safeguards. 
	Examine the different careers that move a scientific finding into business products or services related to genetics, bioengineering, etc…

	  23. Describe how scientists continue to investigate and critically analyze aspects of evolutionary theory. (The intent of this indicator does not mandate the teaching or testing of intelligent design.)
	Students will discuss how evolutionary beliefs (inheritance of parents’ traits) interact with creationism or other religious beliefs in their families. They will discuss the basis of the difference between two belief systems.
	Students will examine the decision making and emotional responses to these issues, why this often occurs, and how to deal with these situations. 

Students will read about or watch the movie “Inherit The Wind”. They can debate evolutionary theory themselves using appropriate interaction for this or other sensitive topics.
	Students will discuss how the scientific method guides scientists in their work in analyzing, critiquing, and replicating results. The will discuss whether or not scientists can be religious and do scientific work.

	  24. Analyze how natural selection and other evolutionary mechanisms (e.g. genetic drift, immigration, emigration, mutation) and their consequences provide a scientific explanation for the diversity and unity of past life forms, as depicted in the fossil record, and present life forms.
	Students will discuss how immigration and emigration patterns have changed over time, the impacts on local gene pools and reasons for doing so. 
	Students will study their own heritage for patterns of genetic isolation (leading to racial and other characteristics- German, Haitian, Mexican, Japanese) and immigration to the US (and intermarriage). 
	Students will study the field of archeology and related careers. An excellent resource is: Fossils

	  25. Explain that life on Earth is thought to have begun as simple, one celled organisms approximately 4 billion years ago. During most of the history of Earth only single celled microorganisms existed, but once cells with nuclei developed about a billion years ago, increasingly complex multicellular organisms evolved.
	Trace ancient genetic ancestors in the physical development of a fetus. 
	Examine the unique abilities of single stem cells to differentiate into complex structures. Research a position regarding the pros and cons of allowing stem cell research. 
	Research the variety of cancers. 

	Historical Perspectives and

Scientific Revolutions
	
	
	

	  26. Use historical examples to explain how new ideas are limited by the context in which they are conceived. These ideas are often rejected by the scientific establishment; sometimes spring from unexpected findings; and usually grow slowly through contributions from many different investigators (e.g., biological evolution, germ theory, biotechnology and discovering germs).
	Students will work in groups and choose one of these initially rejected contributions from science.  They will discuss how lives were affected before their acceptance. 
	This lesson allows students to differentiate between fact, theory, and speculation as they relate to dinosaurs: Hollywood Dinosaurs 
	Examine the number of products and businesses that are related in some way to germ theory (Ex. Lysol, alcohol, bleach, antibiotics, etc…) 

	  27. Describe advances in life sciences that have important long-lasting effects on science and society (e.g., biological evolution, germ theory, biotechnology and discovering germs).
	Students are asked to evaluate a situation in which genetic tests have revealed that a pregnancy may lead to the birth of a child with some genetic disorder: The Dilemma of Choice
Have students relate the above lesson plan to deafness. 
	Have students explore their own values and beliefs about cochlear implants or if they would genetically manipulate a fetus they knew was deaf. 
	For students interested in health careers see: 21st Century Medicine 

	  28. Analyze and investigate emerging scientific issues (e.g., genetically modified food, stem cell research, genetic research and cloning).
	Chose one of these issues and identify the potential benefits and risks to the family. 
	Students will examine issues that will impact society (stem cell research as increasing longevity, cloning, etc…)


	Students will talk about new job fields that have been created because of these new advances.  

Students will debate issues that impact the work force: if longevity is increased 20-40 years, should retirement age be changed?

	Science and Technology
	Daily Living Skills
	Personal-Social Skills
	Occupational Preparation

	Understanding Technology
	
	
	

	1. Cite examples of ways that scientific inquiry is driven by the desire to understand the natural world and how technology is driven by the need to meet human needs and solve human problems.
	Students will make a list of items in their home that have been invented to make their lives easier.  

Have the student’s think of a need that technology has not yet accommodated for and create an idea to meet this need.
	Students will discuss technology that has been invented to make life easier for deaf individuals (flashing lights for doorbells and fire alarms; hearing aides; cochlear implants FM systems; etc.).

Students will identify which devices they will need as adults. 
	Students will make a list of technologies they use at a job they are working or volunteering.  They will identify devices that would be useful at this job site. Students will identify technology and accommodations they will need to use at work, as well as when and how they would use each device.

	2. Describe examples of scientific advances and emerging technologies and how they may impact society.
	Explain how recombinant DNA technology could be used to treat disease: Genetic Disease
	Students will learn about different technologies that have changed the communication of Deaf people (ex. email, IM, Sidekicks, captioning, etc.).  They will discuss previous communication barriers within the Deaf community and how these have been overcome.  They will discuss advances that they see happening within the next ten years dealing with this issue.
	Students will explain how new technology can help them qualify for raises and promotions (ex. VRS, TTY, online training, etc.).

Students will discuss the need for retraining as positions change due to technology. 

	Abilities To Do 

Technological Design
	
	
	

	3. Explain that when evaluating a design for a device or process, thought should be given to how it will be manufactured, operated, maintained, replaced and disposed of in addition to who will sell, operate and take


care of it. Explain how the costs associated with these considerations may introduce additional constraints on the design.
	Examine costs of recycling versus disposal of appliances in the home. 
	Students will explain their preferences for purchasing long-lasting versus disposable products. They will compare production costs and consumer costs for each. 


	Students will create a “product” that they design, manufacture, market, etc… They should develop this into a business plan with a budget. 

	Scientific Inquiry
	Daily Living Skills
	Personal-Social Skills
	Occupational Preparation

	Doing Scientific Inquiry
	
	
	

	1. Research and apply appropriate safety precautions when designing and conducting scientific investigations (e.g. OSHA, MSDS, eyewash, goggles and ventilation).
	Students will identify chemicals in the home and precautions for each, and community health hotlines. 


	Students will discuss how they would work with others in an apartment building with an ongoing or a developing health concern. 
	Students will research concerns that Deaf people are “dangerous” because they cannot hear. They will prepare a presentation to employers or coworkers. 

Students will interview an employee or employer to investigate the safety precautions.

	2. Present scientific findings using clear language, accurate data, appropriate graphs, tables, maps and available technology.
	Students will research a home or community issue and make a presentation with database that compares and presents this data clearly. 
	Choose a communication issue and make a computer generated presentation on the key issues: HDTV company resistance to captioning, FCC support of video relay services, etc… 
	Students will analyze why people lose jobs or the local job market and will present this data by using computer generated tables and graphs. 

	3. Use mathematical models to predict and analyze natural phenomena.
	Using annual temperature charts to choose an optimal week students will estimate the distance and time for two routes within the US, one for good weather and one for bad weather. 
	Car wrecks: Students will isolate factors that affect the stopping distance of a vehicle. They will then apply this to making appropriate decisions. 
	Students will analyze job market trend data across multiple cancerous categories and within their own preferred career. 

	4. Draw conclusions from inquiries based on scientific knowledge and principles, the use of logic and evidence (data) from investigations.
	Students will use this activity to evaluate types of information needed to make healthy choices: Exposure
	Students research air bags on the Internet and use the information to design their own version of an air bag-

Crash Test
During this lesson plan teacher will capitalize on how to respond to emergency situations such as automobile accidents. 
	Cosmetology lesson plan: In this lesson, students investigate how scientific research helps to develop the most effective types of hair-care products.
Students will review data on promotions and advancements for Deaf individuals. They will use the data to draw conclusions as how to improve these data. 

	5. Explain how new scientific data can cause any existing scientific explanation to be supported, revised or rejected.
	Students will be given a scenario: you have been taking medication but the doctor has suddenly changed the prescription because he tells you it may be risky.  The students will discuss why this happened and why this medicine was recommended to them in the first place.


	Students will examine a “hot topic” in their community or school.  They will research whether people are responding to scientific information or their own beliefs for these issues.


	Fossil Hunt will teach students job skills interested in safety/law, human resources, business and marketing.

	Scientific Ways of Knowing
	Daily Living Skills
	Personal-Social Skills
	Occupational Preparation

	Nature of Science
	
	
	

	1. Discuss science as a dynamic body of knowledge that can lead to the development of entirely new disciplines.
	Have students research how the discoveries in genetic research is affecting family decisions regarding health care. Examine rights of insurance companies to approve patients for health insurance. See Insurance for more information.
	For developing problem solving skills see: Why Cladistics? 
	Students will explain how developments in science have led to new and different careers.  

	2. Describe that scientists may disagree about explanations of phenomena, about interpretation of data or about the value of rival theories, but they do agree that questioning, response to criticism and open communication are integral to the process of science.
	Students will examine differing weight loss programs for rival claims. They will discuss how continued questioning furthers knowledge about weight loss. 
	Students will examine one of several controversial issues in Deaf Education for examples of propaganda and dogma, open-minded questioning, or data-based research and evidence: communication methods, teaching methods, inclusion, cochlear implants, etc… They will examine decision making by programs and families. 

Practice constructive criticism, both giving and receiving it. Model ways to respond- when to accept it and when to ignore it. 
	Students will examine the issue surrounding the ability of Deaf people to work in various careers that are generally viewed as “hearing” careers. Discuss that the ways to change these opinions are through on-going research and communication between cultures. Have students come up with examples.

	3. Recognize that science is a systematic method of continuing investigation, based on observation, hypothesis testing, measurement, experimentation, and theory building, which leads to more adequate explanations of natural phenomena.
	Crash Test: Use this activity to teach the students about car safety and various statistics caused by automobile accidents.
	The Mozart Effect will demonstrate to students why skepticism is important regarding scientific studies.
	Testing a New Drug 1 Students will design a control study to test a new experimental drug. This will teach students skills related to the medical and psychological fields. 

	Ethical Practices
	
	
	

	4. Recognize that ethical considerations limit what scientists can do.
	Examine cases of unethical health practice- syphilis to African American prisoners, sterilization of Deaf people. What health issues were being examined and why was this treatment allowed? 
	Debate ethics of animal testing of products. Have each student examine whether s/he would buy such products. 
	Ethics @ work: if you observed a boss or coworker engaged in an illegal activity what would you do? 

	5. Recognize that research involving voluntary human subjects should be conducted only with the informed consent of the subjects and follow rigid guidelines and/or laws.
	Students will look into many online surveys that ask people to participate in them.  The students will take a tally of how many of those ask for the consent of the participant beforehand.  The students will then report their results to the class. They will examine possible risks of those surveys 
	Students will create a survey about issues of varying degrees of sensitivity. They will ask their friends and family to take it and get their consent.  The students will explain how people responded about giving their consent and about having their opinions shared with others.
	Students will research the guidelines companies have for interviewing and surveying the public.  They will find out how rigid the companies rules are and whether these are because of federal, state, and/or local laws.  They will report back to the class on their findings.

	6. Recognize that animal-based research must be conducted according to currently accepted professional standards and laws.
	Students will discuss laws regarding care of their pets and animals. Students will learn about local shelters and resources for animals.
	Debate ethics of animal testing of products. Have each student examine whether s/he would buy such products.
	Students will identify products that have resulted from animal research and the careers related to the research and from the later products. 

	Science and Society
	
	
	

	7. Investigate how the knowledge, skills and interests learned in science classes apply to the careers students plan to pursue.
	Apply scientific knowledge and skills to home, family, and community life. 
	Use informed decision making processes to identify knowledge, skills, and interests in scientific areas or careers. 
	Have students pick one career. Using the terms and issues they have studied and researched, have them make a project including a PowerPoint that applies to how thy will incorporate these skills and lessons into their specified career.
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