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Document Purpose and Structure

The intention of this project is to provide students with multiple practice questions for the ninth and tenth grade level indicators of the Ohio Academic Content Standards for science. This project is divided into 6 chapters representing the standards, Earth and Space Science, Life Science, Physical Science, Science and Technology, Scientific Inquiry, and Scientific Ways of Knowing. The objective of each standard is to set a specific set of goals for each grade level to achieve by the end of that program. Each standard has several benchmarks, further breaking down the standards, and each benchmark is divided into specific grade level indicators. 

This project was developed specifically for the ninth and tenth grade levels. The culmination will be a test based on these standards.

The Ohio Graduation Test will be administered in the spring of 2005. The test will include a variety of question types including multiple choice, short answer and extended response. There are three questions for each indicator representing the three types of questions that can appear on the test. 

This project was put together as a part of our Master’s class work through Bowling Green University. Our goal is to have a resource available for use by our students to prepare themselves for the OGT.
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Chapter 1 Earth and Space Sciences
Benchmark A: Explain how evidence from stars and other celestial objects provide information about the processes that cause change in the composition and scale of the physical universe.


Grade Nine: The Universe
1. Describe that stars produce energy from nuclear reactions and that processes in stars have led to the formation of all elements beyond hydrogen and helium.

Questions:

1. In stars, energy is produced primarily as hydrogen atoms are 

combined to form


a) helium atoms
b) carbon atoms


c) oxygen atoms
d) nitrogen atoms



2.  What are the products and reactants in the primary fusion 



      reaction carried out within the sun?



3.  What is a fusion reaction?

2. Describe the current scientific evidence that supports the theory of the explosive expansion of the universe, the Big Bang, over 10 billion years ago.

Questions:


1.  An observation of the red shift of galaxies suggests that the


     universe is



a) expanding

b) contracting



c) reversing

d) stagnant


2.  From what kind of evidence is the age of the universe inferred?


3.  What is the big bang theory?


Grade Ten: No indicators present for this benchmark.

Benchmark B: Explain that many processes occur in patterns within the Earth’s systems.

Grade Nine: Earth System

4. Explain the relationships of the oceans to the lithosphere and atmosphere (e.g., transfer of energy, ocean currents and landforms).



Questions:

1.  Ocean water absorbs energy from the sun.  This can result in all 




     of the following except





a) evaporation of water and cloud formation





b) warm ocean water currents





c) development of hurricanes





d) the Coriolis effect




2.  What ocean water current carries warm water from the 




     Caribbean northward past the east coast of the US and to

     England?

3.  Explain how ocean currents can affect the climate on land


Grade Ten: Earth System

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.)

Questions:


1.  The climate of a region is defined by which two variables?



a) temperature and elevation
b) elevation and topography



c) moisture and topography
d) temperature and moisture


2.  Earth’s location within its orbit is not solely responsible for


     the seasons.  What is a contributing factor to the reason for


     the seasons?


3.  How are climate and weather related?

2. Explain climate and weather patterns associated with certain geographic locations and features (e.g., tornado alley, tropical hurricanes and lake effect snow).

Questions:




1.  The climate of a region is affected by





a)  latitude

b) elevation





c)  season

d) all of the above


2.  Proximity to water is one topographic feature that can and often 


     does moderate the climate of a region.  What is another 


     topographic feature that affects a region’s climate?




3.  What drives the water cycle?

Benchmark C: Explain the 4.5 billion-year-history of life on Earth based on observable scientific evidence in the geological record.


Grade Nine: The Universe
3. Explain that gravitational forces govern the characteristics and movement patterns of the planets, comets and asteroids in the solar system.

Questions:


1.  Kepler showed that the orbits of the planets are



a) circular

b) elliptical



c) irregular

d) none of the above


2.  Who is credited with describing the orbits of the planets as

                 elliptical?


3.  What makes Pluto’s orbit unique?


Grade Ten: Earth System

3. Explain how geologic time can be estimated by multiple methods (e.g., rock sequences, fossil correlation and radiometric dating).

Questions:


1.  Radioactive isotopes are used to



a) determine the absolute age of rocks



b) determine the relative age of rocks



c) determine how rocks are formed



d) determine how rocks are changed


2. What rock type does the principle of superposition apply to?


3.  What is the principle of superposition?

4. Describe how organisms on Earth contributed to the dramatic change in oxygen content of Earth's early atmosphere.

Questions:




1.  The oxygen in our atmosphere was first produced by what life




     form?





a) bacteria

b) multicellular plants





c) sponges

d) dinosaurs




2.  What life form was responsible for producing the first




     atmospheric oxygen?




3.  Explain how the early atmosphere changed in oxygen content.

Benchmark D: Describe the finite nature of the Earth’s resources and those human activities that can conserve or deplete Earth’s resources. 

Grade Nine: No indicators present for this benchmark.


Grade Ten: Earth System

5. Explain how the acquisition and use of resources, urban growth and waste disposal can accelerate natural change and impact the quality of life.



Questions:

1.  Which of the following is not a pollutant caused by the burning 

      of fossil fuels?





a) carbon monoxide

b) nitrate ions





c) nitrogen oxides

d) volatile organic

    compounds


2.  Fuels formed from the remains of ancient plant and animal


     life are called_____________________.


3.  What is global warming and why is it a serious problem?



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).

Questions:


1.  DDT was banned from use as a pesticide in the United States


     because



a) it caused the eggs of fish eating birds to become thin 



     and fragile



b) it was washed by rain into streams, rivers, lakes, and



     ponds



c) it was ingested by fish and other aquatic animals



d) all of the above


2.  The contamination of the air, water, or soil is

     called_________________.

3.  Why is recycling a way of reducing pollution?
Benchmark E: Explain the processes that move and shape the Earth.


Grade Nine: Processes That Shape the Earth



5. Explain how the slow movement of material within Earth results from:

a. thermal energy transfer (conduction and convection) from the deep interior;

b. the action of gravitational forces on regions of different density.



Questions:

1.  One hypothesis states that plate movement results from 




     convection currents in the





a) mantle

b) asthenosphere





c) lithosphere

d) outer core




2.  What do scientists call the theory that describes the motion




     of  the continental plates?




3.  What kinds of features form at subduction zones?


  

6. Explain the results of plate tectonic activity (e.g., magma generation, igneous intrusion, metamorphism, volcanic action, earthquakes, faulting and folding).

Questions:


1.  Earthquakes occur mostly



a) in the middle of continents
b) in the asthenosphere



c) at plate boundaries

d) at the edges of continents


2.  What is one cause of earthquakes?


3.  How are volcanoes created at the Mid-Atlantic Ridge?

7. Explain sea-floor spreading and continental drift using scientific evidence (e.g., fossil distributions, magnetic reversals and radiometric dating).

Questions:


1.  Which of the following is not evidence that supports the


     continental drift theory and sea-floor spreading?



a) radiometric dating of rocks

b) magnetic reversals



c) fossil distributions


d) Darwin’s finches


2.  Name a piece of evidence that supports the concept of sea-floor

    spreading?

3.  Why would you expect the ocean floor on one side of the Mid-

      Atlantic Ridge to be a mirror image of the other side?


Grade Ten: No indicators present for this benchmark
Benchmark F: Summarize the historical development of scientific theories and ideas, and describe emerging issues in the study of Earth and space sciences.


Grade Nine: Historical Perspectives and Scientific Revolutions

8. Use historical examples to explain how new ideas are limited by the context in which they are conceived; are often initially rejected by the scientific establishment; sometimes spring from unexpected findings; and usually grow slowly through contributions from many different investigators (e.g., heliocentric theory and plate tectonics theory).



Questions:

1.  When Alfred Wegner first proposed his theory of continental




     drift, the idea was initially rejected for what reason?





a) he could not explain how continental drift happened





b) the fossil record did not support his idea





c) the coastlines of Africa and South America fit together





     like puzzle pieces





d) rock samples from Africa and South America do not





     match




2.  Who was the first astronomer to propose that the Earth orbits




     the sun?




3.  How did the distribution of the fossil of Mesosaurs contribute




     to the development of the theory of continental drift?


Grade Ten: 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).



Questions:



1.  Which of the following are not believed to be contributing to




     global warming?





a) carbon dioxide

b) methane





c) CFCs


d) water vapor




2.  List one possible environmental change that would result from




     global warming.




3.  How does the evidence that the dinosaurs went extinct because 




     of an asteroid impact influence our present day interest in Near




     Earth Asteroids?
Chapter 2 Life Science

Benchmark A: Explain that cells are the basic unit of structure and function of living organisms, that once life originated all cells came from pre-existing cells, and that there are a variety of cell types.


Grade Nine: No indicators present for this benchmark.


Grade Ten: Characteristics and Structure of Life.

1. Explain that living cells 

a. are composed of a small number of chemical elements

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

c. come from pre-existing cells after life originated

d. are different from viruses

Questions:

1. German scientists Matthias Schlieden, Theodor Schwann and Rudolph Virchow all determined through studying various living things that cells only came from other cells. These observations taken together are known as the cell theory. Which of the following statements is not a part of the cell theory.

a. all living things are composed of one or more cells

b. cells come only from existing cells

c. cells are the basic unit of structure and function

d. all matter is made of cells

2. What are the 4 key elements that compose cells?

3. Using Table 1. Comparing Viruses and Cells answer the following question.




Table 1. Comparing Viruses and Cells
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Why are viruses not considered living things?

2. Compare the structure, function and interrelatedness of cell organelles in eukaryotic cells and prokaryotic cells.

Questions:
1. Define nucleus, and describe the structure and function of the cell nucleus.

2. Use Figure 1 to answer the following question.

Figure 1. Animal cell.
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What parts of the cell are used for cellular transport?

3. Of the following information, what is the main difference between prokaryotes and eukaryotes?

a.  a cell membrane

b.  a nuclear membrane

c. DNA

d. ribosomes

Benchmark B: Explain the characteristics of life as indicated by cellular processes and describe the process of cell division and development.


Grade Nine: No indicators present for this benchmark.


Grade Ten: Characteristics and structure of life.

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

a. Homeostasis

b. Energy transfers

c. Transportation of molecules

d. Disposal of  wastes

e. Synthesis of new molecules

Questions:
1. Refer to Figure 2 to answer the following question.

Figure 2. Cellular transport.
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Figure 2

Describe the path that waste products take through the cell, beginning with the ER and ending outside the cell.

2. A very important characteristic of cells is the ability to maintain a biological balance between itself and the environment. This process is known as:

a. hypothesizing

b. specialization
c. selectively permeable
d. homeostasis
3. Use Figure 3 to answer the following question.

Figure 3. Cell model.
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What part of the cell does this model represent?

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 arrangement of differentiated cells.



Questions:

1. What is cell specialization? Give an example of cell specialization.

2. Explain how a cell, a tissue, and an organ are related.

3. In a unicellular organism one cell carries out all the functions of life. Some life forms, called colonial organisms appear to be neither unicellular nor multicellular, they live together in closely connected groups. Volvox is an example of green algae that is considered colonial. 

Which of the following is true:

a. Volvox produce nutrients through photosynthesis

b. Volvox colonies are large

c. Volvox are blue in color

d. Each Volvox cell lives independently

Benchmark C: Explain the genetic mechanisms and molecular basis of inheritance.


Grade Nine: No indicators present for this benchmark.


Grade Ten: Heredity

5. Illustrate the relationship of the structure and function of DNA to protein synthesis and the characteristics of an organism.



Questions:




Refer to Figure 5 to answer the following questions.



Figure 5. Nucleotides
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1. What nucleotide bases pair in the DNA model?

a. A-T, C-G

b. A-C, G-C

c. A-G, C-T

d. A-A, T-T, C-C, G-G

2. What will result if the base pairs are not in the correct order or paired with its complementary base?

3. Prokaryotic cells lack a nucleus; eukaryotic cells have a nucleus. Suggest an adaptive advantage for confining DNA in a nucleus.

6. Explain that a unit of hereditary information is called a gene, and genes occur in different forms called alleles.



Questions:

1. Whether a guinea pig has straight hair or curly hair is determined by whether they receive at least one dominant gene for curly hair. If it has naturally straight hair, it is because it inherited a straight hair gene from each parent. 

Draw a Punnet square representing a cross between a male and female guinea pig each with a single dominant gene (H) for curly hair and a single recessive gene (h) for straight hair.

2. In a freshwater lake, one type of minnow lives in large numbers. This minnow is dark on top and light on bottom. Some minnows are light colored top and bottom. This characteristic is a recessive trait that appears only when the fish is homozygous. The Punnet square shows the color variation for this minnow when two minnows that carry this trait are mated.
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Using the information in the Punnet square, what percent of the offspring will be non-camouflaged fish?

a. 25%

b. 50%

c. 75%

d. 100%

3. Consider the lake in question 2. Suppose something happened to change the bottom of the lake to a light color all over. Which organism would have a better chance for survival, the minnow described or another fish with no recessive traits for coloration? Why?

7. Describe that spontaneous changes in DNA are mutations, which are the source of genetic variation. When mutations occur in sex cells, they must be passed to future generations; mutations that occur in body cells may effect the functioning of that cell or the organism in which that cell is found.

Questions:

1. Mutations effect genetic equilibrium by:

a. Changing the position of a gene

b. Introducing new alleles

c. Causing immigration

d. Causing emigration

2. A change in DNA is called a mutation. Mutations can occur in somatic or body cells and reproductive or sex cells. Which type of mutation will be passed on to offspring?  Why?

3. Some mutations happen with no apparent cause others are caused by environmental factors called mutagens. Give an example of a mutagen that may affect the DNA of a living organism.

8. Use the concepts of Mendelian and non-Mendelian genetics to explain inheritance.

Questions:

1. In Japanese four o’clocks the alleles for red flower (R) and the allele for white flower (R’) are codominant. Show the Punnet square and the genotypic and phenotypic ratios of a cross of the genotype: RRTt   x  RR’Tt. Assume tall (T) is dominant over short (t).

2. Using the information found in Figure 6 answer the following questions.
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What is the ratio of offspring as result of this cross?

a. 100 % black

b. 75% black: 25% brown

c. 75% brown: 25% black

d. 100% brown

3. Using the information in Figure 6, what is the genotypic ratio of the offspring.

Benchmark D: Explain how the flow of energy and the cycling of matter through biological and ecological systems (cellular, organismal and ecological).


Grade Nine: No indicators present for this benchmark.


Grade Ten: 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.

Questions:

1. Use Figure 7 to answer the following question. 
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Figure 7
Which of the following types of organisms represents the smallest group in the ecosystem represented in Figure 7.

a. producers

b. primary consumers

c. secondary consumers

d. top consumers

2. In Figure 7, on which level would you expect to find algae?

3. During the 1970s, shark-killing expeditions became a fad. Why are sharks important in the food chain of the ocean, and what do you suppose might happen to other fishes if large numbers of sharks disappeared.

10. Describe how cells and organisms acquire and release energy.

Questions:

1. The generation of ATP by the electron transport system is not 100% efficient. Some energy is left in the molecules, and some is released as heat. In animals the electron transport chain becomes even less efficient in the cold winter months. Predict the effect of this decreased efficiency.

2.When cells break down glucose, they release

a. Pigments

b. CO2
c. O2
d. Light

3. Explain the sentence “ATP is the currency of energy.”

11. Explain that living organisms use matter and energy to synthesize a variety of organic molecules and to drive life processes.



Questions:

1.Which is not a need of both plants and animals?

a. water

b. air

c. shelter

d. food

2.Compare autotrophs and heterotrophs.

3.The first law of thermodynamics states that energy can be neither created nor destroyed during a process; only the form of the energy can be changed. How does the biology of a plant or animal reflect this law? Explain?

Benchmark E: Explain how evolutionary relationships contribute to an understanding of the unity and diversity of life.


Grade Nine: No indicators present for this benchmark.

Grade Ten: Diversity and the Interdependence of Life

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 hierarchy of groups and subgroups based on similarities and differences that reflect their evolutionary relationships.



Questions:




Questions 1-3 are based on the following passage and diagram.

Two scientists traveled to a remote island in the ocean. While on the island, the discovered several animals never before seen. The scientists identified and recorded several characteristics of each of the different animals. Those data are given in the table below.
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The scientists needed this information in order to group the organisms. One way to do this is to create a classification system such as the one shown in the figure below.
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1. In the classification system shown in the figure on the previous page, which box at the bottom will have no animals in it?

a. Box 1

b. Box 2

c. Box 3

d. Box 4

2.Assume that the scientists wanted to collect information on the plants on the island and then develop a classification system using this information. Of the traits used in the table, which might be used to group plants? Why?

3.Animals B and C are split into two separate categories by using which characteristic in the classification system?

13. Explain that variation of organisms within a species increases the likelihood that at least some members of a species will survive under gradually changing environmental conditions.

Questions:

1.Examine the drawings below. They show changes that take place in the coloration of ptarmigan birds when the temperature changes.
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Which of the following statements below and on the next page most correctly explains how the color improves their ability to survive?

a. The cold weather color change discourages the birds from laying eggs which would be less likely to hatch in the cold weather.

b. The warm weather color change enables the birds to find more nesting materials which are needed to protect the eggs that are laid.

c. The color changes make it more difficult for predators to find and kill the birds.

d. The color changes make it more difficult for the birds to find mates, which helps to keep the size of their population under control.

2.How do scientists hypothesize that geographic isolation led to the formation of new species of fishes in California’s Death Valley?

3.A species of flightless birds called the dodo once inhabited Mauritius Island in the Indian Ocean. The animals thrived until humans came and killed them all. How did the dodo’s inability to fly affect its extinction?

14. Relate diversity and adaptation to structures and their functions in living organism.

Questions:

1.Which of the following describes a gut like a cow’s that is adapted for eating plants?

a. A short digestive tract with no room for bacteria to digest cellulose.

b. A long digestive tract that uses stones to grind up the plants.

c. A long digestive tract with chambers for bacteria to digest cellulose.

d. A digestive tract with smooth walls for fast digestion.

2.Look at the bird feet shown in Figure 8. Which letter represents feet adapted for swimming. Why?
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3.A leaf is a broad, thin platform for photosynthesis for a plant. What are three reasons for this structure?

Benchmark F: Explain the structure and function of the ecosystem and relate how ecosystems change over time.


Grade Nine: No indicators present for this benchmark.


Grade Ten: Diversity and Interdependence of Life

15. Explain how living things interact with biotic and abiotic components of the environment.



Questions:

1.Use Figure 9 to answer the following question.





Figure 9.
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These species of warblers have adapted so that each species eats primarily at a different level of the tree. This adaptation reduces what biotic factor between the birds?

a. predation

b. intraspecific competition

c. interspecific competition

d. symbiosis

2.Use Figure 10 to answer the following question.

[image: image14.jpg]=
(=

Number of sunfish s

®
S

o
S

»
S

N
S

Carrying capacity~

Exponential
phase






Figure 10.
What happens to the number of prey as the number of predators increases?

3.Using the graph in Figure 10, notice that the number of predators closely follow the number of prey just slightly shifted to the right. Why does this occur?

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.



Questions:

1.Name three common factors that in nature can lead to the decline in the number of individuals in a given population.

2.Do you think that the potential extinction of the black-footed ferret is mainly a natural process or is strictly the result of human activity?

3.Mutation, migration, and genetic drift:

a. tend to lend to the formation of  a new species

b. tend to lend to disruptive selection

c. do not alone cause speciation

d. cause sexual selection

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 species disappear.



Questions:

1.Plants, animals, bacteria, and lightning all play a part in the nitrogen cycle. Explain three ways that animals keep the nitrogen cycle going.

2.Distinguish between an omnivore, a carnivore, and an herbivore and describe what would happen if one were missing from a food chain.

3.The process by which inorganic materials move from the atmosphere or soil into living organisms and back again is called a biogeochemical cycle. Which of the following is not an example of a biogeochemical cycle?

a. life cycle

b. water cycle

c. carbon cycle

d. nitrogen cycle

Benchmark G: Describe how human activity can impact the status of natural systems.


Grade Nine: No indicators present for this benchmark.


Grade Ten: Diversity and Interdependence of Life
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.



Questions:

1.Humans have tried to control insects with insecticides, such as DDT. Although DDT was effective for the first ten years it was used, eventually the insect population began to increase again. What caused DDT to lose its effectiveness?

2.The carrying capacity is the maximum number of individuals that the ecosystem is capable of carrying. What is the carrying capacity of the organisms in Figure 11?
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3.Which of the following populations needs protection from the federal government to protect it from extinction?

a. gray wolf

b. dodo bird

c. chocolate Labrador retriever

d. pigeon

19. Illustrate how uses of resources at local, state, regional, national, and global levels have affected the quality of life.

Questions:

1. Most minerals are obtained in a process called strip mining. Layers of the earth are removed to gain access to the minerals. Name one advantage and one disadvantage to strip mining.


2. All of these are fossil fuels except

a. oil

b. lead

c. coal

d. natural gas

3. Carbon monoxide is an air pollutant that combines with the hemoglobin in a person’s blood. Why is carbon monoxide such a dangerous pollutant to human beings and animals.

Benchmark H: Describe a foundation of biological evolution as the change in gene frequency of a population over time. Explain the historical and current scientific developments, mechanisms and processes of biological evolution. Describe how scientists continue to investigate and critically analyze aspects of evolutionary history.


Grade Nine: No indicators present for this benchmark.

Grade Ten: Evolutionary theory
20. Recognize that a change in gene frequency (genetic composition) in a population over time is a foundation of biological evolution.



Questions:

1. The collection of genes for all the traits in a population is called the gene pool. The gene pool contains all the alleles for all he genes. An allele frequency is the percentage of a specific allele of a gene in the gene pool. How does allele frequency relate to evolution?

2. A population in which allele frequencies do not change from generation to generation is said to be in genetic equilibrium. The conditions outlined for genetic equilibrium are stated in the Hardy-Weinberg Principle. Which of the following is NOT a part of the Hardy-Weinberg Principle.

a. no mutations occur

b. individuals are allowed to leave 

c. the population is large

d. natural selection does not occur

3. What is genetic equilibrium?

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.

Questions:

1. Natural selection is used to describe the process by which organisms with favorable variations survive and reproduce at a higher rate. An inherited variation that increases an organism’s chance of survival in a particular environment is called

a. radiation

b. adaptation

c. evolution

d. coevolution

2. An ancestor of the modern panda was a meat-eating hunter. Its paws were adapted for running after prey, not for making fine movements. Yet the modern panda appears to have a thumb. The panda, a vegetarian, uses its thumb to help strip leaves off bamboo stalks. The thumb is actually a small bone in the wrist not a separate digit. Explain how natural selection could have led to this unique thumb.

3. In the dessert the rodents are more active in the cool of the night. The kit fox preys on such rodents. What role other than cooling does this suggest for the enlarged ears of the kit fox.

22. Describe historical scientific developments that occurred in evolutionary thought (e.g., Lamarck and Darwin, Mendelian Genetics and modern synthesis).



Questions:

1. The major idea that Darwin presented in his book The Origin of Species was that

a. species changed over time and never competed against each other

b. animals changed, but plants remained the same

c. giraffes and peppered moths changed constantly

d. species changed over time by natural selection

2.According to Darwin, the ____________________ determines the rate at which organisms survive and reproduce.

3.Why did Darwin think that the finches he observed and collected in the Galapagos Islands shared a common ancestor?

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.)

Questions:

1.Because DNA sequences in human and chimpanzees are very similar,

a. humans must have evolved from chimpanzees

b. chimpanzees must have single stranded DNA

c. humans and chimpanzees probably shared a recent common ancestor

d. humans and chimpanzees are the same species

2. Compare evolution and creation.

3. What is the theory of intelligent design?

Benchmark I: Explain how natural selection and other evolutionary mechanisms account for the unity and diversity of past and present life forms.


Grade Nine: No indicators present for this benchmark.


Grade Ten: Evolutionary Theory
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.

Questions:



1. Natural selection is a process by which

a. the age of selected fossils are calculated

b. organisms with traits well suited to their environment survive and reproduce more successfully than less well-adapted organisms in the same environment.

c. acquired traits are passed on from one generation to the next.

d. All of the above

2. For each of the characteristics named below, describe how it might provide a selective advantage for males possessing the characteristic.

a. larger than average antlers on a deer

b. a more elaborate than average nest built by a bower bird

c. the ability of an insect to remove another insect’s sperm packet from the reproductive tract of a female.

3. Explain how migration and emigration disrupt genetic equilibrium.

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.



Questions:




1. Spontaneous generation has been offered as an explanation for 

a. the birth of live offspring from a mother

b. the germination of a seed

c. the appearance of maggots on rotting meat

d. all of the above

2. The apparatus shown below was used by scientists, Miller and Urey, to demonstrate that life on earth may have originated. How do they believe life originated?

[image: image16.jpg]——C
H,O vapor —. ./ Condenser
Hot —
H,0
Collecting

chamber




3. Describe how the first cells might have evolved. Write your answer in the space below.

Benchmark J: Summarize the historical development of scientific theories and ideas, and describe emerging issues in the study of life.


Grade nine: No indicators present for this benchmark.


Grade Ten: 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).

Questions: 



1. Hooke’s discovery of the cell was made observing

a. living algal cells.

b. living human blood cells.

c. dead plant cells.

d. dead protist cells.

2. Spallizani demonstrated that ___________________ would not grow in flasks containing broth that had been boiled and sealed.

3. Robert Koch offered the necessary proof to prove Lois Pasturer’s germ theory of disease. What was it?

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).



Questions:

1. Cloning is the process by which

a. undesirable genes may be eliminated

b. many identical DNA fragments are produced

c. a virus and a bacterium may be fused into one

d. many identical cells may be produced

2. The name of the scientific program that has the goals of constructing physical maps of human chromosomes and determining the DNA sequences of these chromosomes is the _____________________________

3. Explain how a harmless virus light be used to make a vaccine by using genetic engineering.

28. Analyze and investigate emerging scientific issues (e.g., genetically modified food, stem cell research)


Questions:

1. The use of genetic engineering to transfer human genes into bacteria

a. is possible with current technology

b. causes the human genes to manufacture bacterial proteins

c. results in the formation of a new species of organism

d. allows the bacteria to produce human proteins

2.Transferring normal genes into human cells that lack them is called _________________________________

3. Discuss the accuracy of using DNA fingerprints to establish relatedness.

Chapter 3 Physical Sciences

Benchmark A: Describe that matter is made of minute particles called atoms and atoms are comprised of even smaller components. Explain the structure and properties of atoms.


Grade Nine: Nature of Matter
1. Recognize that all atoms of the same element contain the same number of protons, and elements with the same number of protons may or may not have the same mass. Those with different masses (different numbers of neutrons) are called isotopes.



Questions:




1.  All atoms of the same element have the same number of





a) protons

b) neutrons





c) electrons

d) energy levels




2.  Isotopes of an element have the same atomic_______________




     but different atomic_______________.




3.  Explain why two atoms can be of the same element but have 




     different atomic masses.

2. Illustrate that atoms with the same number of positively charged protons and negatively charged electrons are electrically neutral.

Questions:


1.  Atoms have no electric charge because they



a) have an equal number of charged and noncharged

    

    particles.



b) have neutrons in their nuclei



c) have an equal number of electrons and protons



d) have an equal number of neutrons and protons


2.  Atoms have equal numbers of __________ and __________.


3.  Explain why atoms have no electric charge even though they


     are made up of charged particles.

3. Describe radioactive substances as unstable nuclei that undergo random spontaneous nuclear decay emitting particles and/or high energy wavelike radiation.

Questions:


1.  Nuclei with too many or too few neutrons are



a) never found

b) unstable



c) unnatural

d) stable


2.  What is the time required for half a sample of radioactive


      nuclei to decay called?


3.  After three half-lives, what fraction of the original radioactive


     element remains?

4. Show that when elements are listed in order according to the number of protons (called the atomic number), the repeating patterns of physical and chemical properties identify families of elements. Recognize that the periodic table was formed as a result of the repeating pattern of electron configurations.

Questions:


1.  The order of elements in the periodic table is based on



a) the number of protons in the nucleus



b) the electric charge of the nucleus



c) the number of neutrons in the nucleus



d) atomic mass


2.  The order of elements in the periodic table is based on the 


     number of  _______________ in the nucleus.


3. Explain why the elements that make up the noble gases are inert.

5. Describe how ions are formed when an atom or a group of atoms acquire an unbalanced charge by gaining or losing one or more electrons.



Questions:




1.  Ionization refers to the process of





a) changing from period to another





b) losing or gaining electrons





c) turning lithium into fluorine





d) losing or gaining protons




2.  The nucleus of an atom has a(n) ____________ electric charge.




3.  Explain how an ion forms.

Grade Ten: No indicators are present for this benchmark.

Benchmark B: Explain how atoms react with each other to form other substances and how molecules react with each other or other atoms to form even different substances.

Grade Nine: Nature of Matter
6. Explain that the electric force between the nucleus and the electrons hold an atom together. Relate that on a larger scale, electric forces hold solid and liquid materials together (e.g., salt crystals and water).



Questions:




1.  What force holds atoms together?





a) electromagnetism

b) gravity





c) strong nuclear force
d) weak nuclear force




2.  What is the force that holds atoms together?




3.  How do the particles in a solid or liquid stay together?   

7. Show how atoms may be bonded together by losing, gaining or sharing electrons and that in a chemical reaction, the number, type of atoms and total mass must be the same before and after the reaction (e.g., writing correct chemical formulas and writing balanced chemical equations).

Questions:


1.  What happens in a chemical reaction?



a) atoms are destroyed
b) atoms are created



c) atoms are heated and cooled   d)atoms are rearranged


2.  In a chemical reaction, atoms are _______________, but they 


     are not created or destroyed.


3.  Balance the following chemical equation by filling in the


     correct coefficients.



_____KI + Br2 ---(  _____KBr + I2
8. Demonstrate that the pH scale (0-14) is used to measure acidity and classify substances or solutions as acidic, basic, or neutral.



Questions:




1.  A solution that is mildly acidic would have a pH of





a) 2
b)4
c)6
d)8



2.  Apple juice has a pH of 3, and stomach acid has a pH of 2.  




     This means that stomach acid is __________ times more




     Acidic than apple juice.




3.  Explain how the pH scale is used to classify substances or




     solutions.
Grade Ten: No indicators are present for this benchmark.

Benchmark C: Describe the identifiable physical properties of substances. Explain how changes in these properties can occur without changing the chemical nature of the substance.


Grade Nine: Nature of Matter

9. Investigate the properties of pure substances and mixtures (e.g., density, conductivity, hardness, properties of alloys, superconductors and semiconductors).



Questions:




1.  Ice floats in water because it is





a) more dense than water
b) less dense than water





c) colder than water

d) warmer than water




2.  Copper is used to make electric wire because it is a good




     _______________.




3.  What is a physical change and give an example?

10. Compare the conductivity of different materials and explain the role of electrons in the ability to conduct electricity.



Questions:




1.  Which of the following materials is a good conductor





a) wood


b) plastic





c) glass


d) copper wire




2.  What type of bond allows metals to conduct electricity?




3.  Why does a metal conduct electricity better than wood?

Grade Ten: No indicators are present for this benchmark.

Benchmark D: Explain the movement of objects by applying Newton’s three laws of motion.


Grade Nine: Forces and Motion
21. Demonstrate that motion is a measurable quantity that depends on the observer's frame of reference and describe the object's motion in terms of position, velocity, acceleration and time.



Questions:




1.  The distance traveled by an object divided by the time it takes




     to travel that distance is





a) average velocity
b) average speed





c) average acceleration
d) activity




2.  When an object is seen moving against a stationary background, 

     what is the stationary  background called?

3.  Define acceleration.

22. Demonstrate that any object does not accelerate (remains at rest or maintains a constant speed and direction of motion) unless an unbalanced (net) force acts on it.

Questions:


1.  A force is continuously applied to an object, causing it to 


     accelerate.  After a period of time, however, the object stops


     accelerating.  What conclusions can be drawn?



a) the mass of the object has increased



b) gravity on the object has increased



c) the object is experiencing some kind of friction



d) the momentum of the object has reached a maximum


2.  Distinguish between balanced forces and unbalanced forces.


3.  Why is it easier to push a crate over a smooth concrete 


     sidewalk than over grass?

23. Explain the change in motion (acceleration) of an object. Demonstrate that the acceleration is proportional to the net force acting on the object and inversely proportional to the mass of the object. (F net =ma. Note that weight is the gravitational force on a mass.)

Questions:

1.  The law that state that the unbalanced force acting on an object


     equals the object’s mass times its acceleration is



a) Newton’s first law of motion




b) Newton’s second law of motion



c) Newton’s third law of motion



d) the law of conservation of momentum


2.  Define weight.


3.  What is the difference between mass and weight?

24. Demonstrate that whenever one object exerts a force on another, an equal amount of force is exerted back on the first object.

Questions:


1.  The law that states that for every action force these is an equal 


     and opposite reaction force is



a) Newton’s first law of motion



b) Newton’s second law of motion



c) Newton’s third law of motion



d) law of conservation of momentum


2.  Which law states that for every action force these is an equal 


     and opposite reaction force?


3.  State Newton’s third law.

25. Demonstrate the ways in which frictional forces constrain the motion of objects (e.g., a car traveling around a curve, a block on an inclined plane, a person running, an airplane in flight).

Questions:


1.  Which of the following statements is true?



a) frictional forces are greatest when both surfaces are



     rough



b) when a truck is parked on a hill, friction is the force



     that is trying to pull the truck down the hill



c) air resistance is the opposite force from friction



d) friction can exist between two objects even when they



     are not in contact


2.  Define friction.

3.  You are pushing a heavy crate across a cement floor when you 


     hit a section of flooring covered with smooth steel plates.  


     Suddenly it is somewhat easier to push the crate.  Why?

Grade Ten: No indicators are present for this benchmark.

Benchmark E: Demonstrate that energy can be considered to be either kinetic or potential.


Grade Nine: Nature of Energy
11. Explain how thermal energy exists in the random motion and vibrations of atoms and molecules. Recognize that the higher the temperature, the greater the average atomic or molecular motion, and during changes of state the temperature remains constant.

Questions:


1.  As the kinetic energy of the molecules in a substance


     increases, the 



a) temperature of the substance increases



b) temperature of the substance decreases



c) potential energy of the substance changes



d) temperature remains the same


2.  _______________ is a measure of the average kinetic energy


     of all the particles within an object.


3.  What is the kinetic molecular theory?

12. Explain how an object's kinetic energy depends on its mass and its speed (KE=½mv 2).



Questions:




1.  An object has a kinetic energy of 810 J after falling a certain




     distance.  If the mass of the object is 20 kg, what is the speed




     of the object at this time?





a) cannot be determined
b) 9 m/s





c) 8 m/s


d) 7 m/s




2.  The formula for calculating kinetic energy can be written as




     ________________.




3.  What is kinetic energy?

Grade Ten: No indicators are present for this benchmark.

Benchmark F: Explain how energy may change form or be redistricted but the total quantity of energy is conserved.

Grade Nine: Nature of Matter and Nature of Energy
3. Describe radioactive substances as unstable nuclei that undergo random spontaneous nuclear decay emitting particles and/or high energy wavelike radiation.

Questions: see Benchmark A

11. Explain how thermal energy exists in the random motion and vibrations of atoms and molecules. Recognize that the higher the temperature, the greater the average atomic or molecular motion, and during changes of state the temperature remains constant.

Questions:


1.  The transfer of energy as heat by the collision of molecules


     is called



a) convection

b) conduction



c) contact

d) radiation


2.  ____________________ is the temperature at which an object’s


     energy is minimal.


3.  Why do substances expand when thermal energy is added?
14. Summarize how nuclear reactions convert a small amount of matter into a large amount of energy. (Fission involves the splitting of a large nucleus into smaller nuclei; fusion is the joining of two small nuclei into a larger nucleus at extremely high energies.)

Questions:

1.  The process of the production of lighter nuclei from much              heavier nuclei is called


a) mass energy

b) fusion


c) magnetism

d) fission

2.  What is the process by which a nucleus splits into two or more smaller fragments, releasing neutrons and energy called?

3.  Illustrate the process of nuclear fusion.

15. Trace the transformations of energy within a system (e.g., chemical to electrical to mechanical) and recognize that energy is conserved. Show that these transformations involve the release of some thermal energy.

Questions:


1.  The law of conservation of energy states that



a) the energy of a system can disappear



b) it is impossible to make a perpetual motion machine



c) energy cannot change form



d) energy can neither be created or destroyed


2.  What is the law of conservation of energy?


3.  How does a pendulum show the relationship between


     gravitational potential energy and kinetic energy?

16. Illustrate that chemical reactions are either endothermic or exothermic (e.g., cold packs, hot packs and the burning of fossil fuels).

Questions:




1.  An exothermic reaction is a chemical reaction in which





a) energy is released

b) energy is absorbed





c) fire is needed
d) substances dissolve in water




2.  Contrast endothermic reactions with exothermic reactions.




3.  How does a cold pack work?

17. Demonstrate that thermal energy can be transferred by conduction, convection or radiation (e.g., through materials by the collision of particles, moving air masses or across empty space by forms of electromagnetic radiation).

Questions:


1.  The transfer of energy by the movement of fluids or gases with


     different temperature is called



a) convection

b) conduction



c) contact

d) radiation


2.  What is conduction?


3.  What form of heat energy transfer does not require a medium?

Grade Ten: No indicators are present for this benchmark.

Benchmark G: Demonstrate that waves have energy and waves can transfer energy when they interact with matter.

Grade Nine: Nature of Energy
18. Demonstrate that electromagnetic radiation is a form of energy. Recognize that light acts as a wave. Show that visible light is a part of the electromagnetic spectrum (e.g., radio waves, microwaves, infrared, visible light, ultraviolet, X-rays, and gamma rays).

Questions:


1.  Light waves



a) require a medium
b) cannot travel through solids



c) are caused by a vibrating object



d) are electromagnetic waves.


2.  What is the electromagnetic spectrum?


3.  The bouncing back of a wave as it meets a surface or boundary


     is called _______________.

19. Show how the properties of a wave depend on the properties of the medium through which it travels. Recognize that electromagnetic waves can be propagated without a medium.

Questions:


1.  The medium seismic waves travel through is



a) a vacuum

b) rocks



c) air


d) energy


2.  A(n) _______________ consists of changing electric and 


     magnetic fields and does not require a medium.


3.  Why does sound travel faster in solids than in liquids, and


     faster in liquids than in gases?

20. Describe how waves can superimpose on one another when propagated in the same medium. Analyze conditions in which waves can bend around corners, reflect off surfaces, are absorbed by materials they enter, and change direction and speed when entering a different material.
Questions:


1.  The bending of a wave as it passes an edge or opening is called



a) reflection

b) refraction



c) diffraction

d) deflection


2.  In _______________, waves combine so that the resulting


     wave is smaller than the largest of the original waves.


3.  What happens when two waves are in the same place at the 


     same time?
Grade Ten: No indicators are present for this benchmark.

Benchmark H: Trace the historical development of scientific theories and ideas, and describe emerging issues in the study of physical development.

Grade Nine: Historical Perspectives and Scientific Revolutions
26. Use historical examples to explain how new ideas are limited by the context in which they are conceived; are often initially rejected by the scientific establishment; sometimes spring from unexpected findings; and usually grow slowly through contributions from many different investigators (e.g., atomic theory, quantum theory and Newtonian mechanics).

Questions:   see Earth Science indicator F8

27. Describe advances and issues in physical science that have important, long-lasting effects on science and society (e.g., atomic theory, quantum theory, Newtonian mechanics, nuclear energy, nanotechnology, plastics, ceramics and communication technology).

Questions:  see Earth Science indicator F7

Grade Ten: No indicators are present for this benchmark.
Chapter 4 Science and Technology

Benchmark A: Explain the ways in which the processes of technological design respond to the needs of society.


Grade Nine: Abilities To Do Technological Design

2. Identify a problem or need, propose designs and choose among alternative solutions for the problem.



Questions:

1. What type of microscope would you use to look at the upper surface of a leaf?

a. compound light

b. TEM

c. SEM

d. Dissection

2.How might a cell culture, a population of identical cells grown in a laboratory, allow for greater control of variables in an experiment on cell growth?

3. What are one advantage and one disadvantage to the electron microscope in biology?

3. Explain why a design should be continually assessed and the ideas of the design should be tested, adapted and refined.



Questions:

1. Scientists often try to repeat, or replicate, the results of other scientists’ experiments. Why do you think this is an important part of the scientific process?

2. Scientific knowledge is ultimately based on 

a. observation

b. hypotheses

c. experiments

d. models

3. One of the most important parts of any scientific publications is the part called “Methods and Materials,” in which the scientist describes the procedure used in the experiment. Why do you think such details are so important?

Grade Ten: 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.

Questions:

1. How do you expect advances in biology to change health care in your lifetime?

2. Are financial incentives more dangerous to a scientist’s objectivity than other conflicts of interest?

3. Suppose you are a doctor. You want to use antibiotics to help your patients but are concerned about the risks of antibiotic-resistant bacteria. Which of the following is a reason why antibiotic use should not be restricted

a. doctors overuse antibiotics because patients demand them

b. the livestock industry likes using antibiotics in animal feeds

c. the danger of an incurable bacterial epidemic is high

d. researchers are coming up with new drugs all the time

Benchmark B: Explain that science and technology are interdependent; each drives the other.


Grade Nine: Understanding Technology

1. Describe means of comparing the benefits with the risks of technology and how science can inform public policy.


Questions:

1. Describe the relationship between science and technology, and give an example of how they are related.

2.How do you expect advances in biology to change health care in your lifetime?

3. A breakthrough in stem cell research may be at hand. Using stem cells from adults, researchers have shown that bone marrow stem cells can sometimes develop into nerve cells, and that brain stem cells can sometimes develop into blood cells. Which of the following cells cannot be created from stem cells?

a. liver cells

b. red blood cells

c. brain cells

d. virus


Grade Ten: 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.

Questions:

1. The application of science to meet human needs is referred to as _____________.
2. Which of the following is a breakthrough in technology that did not provide a tool for scientists to use to further their studies?

a. creation of radio transmitters and receivers

b. Thomas Edison’s invention of the phonograph

c. The development of the CAT scan

d. Jacques Cousteau’s invention of the underwater camera

3. It has been said that many great discoveries lie in wait for the tools needed to make them. What does this statement mean to you?

2. Describe examples of scientific advances and emerging technologies and how they may impact society.

Questions:
1. Technology often results from tools, processes and devices being developed and invented as part of a problem solving process. Which of the following is not and example of technology?

a. Velcro closures for clothes

b. Cars

c. Uranium

d. Xerox machines

2. What are the risks of genetically modified foods? Are stricter regulations needed?

3. Artificial skin is used only in the treatment of burns so severe that normal healing is not possible. What is one drawback to this procedure?

Chapter 5 Scientific Inquiry

Benchmark A: Participate in and apply the processes of scientific investigation to create models and to design, conduct, evaluate, and communicate the results of these investigations.


Grade Nine: Doing Scientific Inquiry
1. Distinguish between observations and inferences given a scientific situation.

Questions:

1. Observe the following Figure. Which of the following statements is an observation and not an inference?
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a. The ball has a mass of approximately 10g.

b. The ball is made of rubber.

c. The ball is a machine part.

d. The ball is old.

2.Use the following figure to answer the question.
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Which one of the following characteristics, leaf color, leaf type, margin, and seed type, would be most useful in telling these trees apart and why?

3. What is the difference between and observation and an inference?

2. Research and apply appropriate safety precautions when designing and conducting scientific investigations (e.g., OSHA, Material Safety Data Sheets [MSDS], eyewash, goggles and ventilation).

Questions:

1. While working with your partner on a science activity in your class, your partner spills some acid on the desktop. Which should you do first?

a. Neutralize the acid with a base.

b. Inform the teacher and follow his or her directions.

c. Evacuate the classroom.

d. Get a spill pillow and clean it up.

2. One, day you are examining some preserved animals and plants in your science class. The specimen is preserved in an unknown liquid. What three pieces of safety equipment should be used when dealing with the unknown liquid?

3. What is a safety rule that prevents accidents rather than protect you once an accident occurs?

3. Construct, interpret and apply physical and conceptual models that represent or explain systems, objects, events or concepts.

Questions:


Use the following graph to answer questions 1-3.
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1. What variable did the researcher change in this experiment?

2. What do the shapes of the curves tell you about the changes in population size?

3. At what temperature did the bacteria grow the best in?

a. 5( C

b. 10( C

c. 15( C

d. 20( C

4. Decide what degree of precision based on the data is adequate and round off the results of calculator operations to the proper number of significant figures to reasonably reflect those of the inputs.

Questions:


1. How many significant figures does 0.048729 have?

a. 2

b. 3

c. 4

d. 5

2. List the answer to the following problem to the lowest accurate significant figures.




       10 .1 cm




         4
.78 cm




+
.0489 cm

3. List three rules pertaining to determining the accurate number of significant figures appropriate for a problem.

5. Develop oral and written presentations using clear language, accurate data, appropriate graphs, tables, maps and available technology. 

Questions:

1. Which of the following methods is the best to demonstrate the results obtained from a lab pertaining to enzyme activity. The numbers recorded were the temperature and enzyme activity as a result of the temperature changes.

a. line graph

b. oral presentation

c. map

d. chart

2. What is the importance of developing oral and written presentations using clear language, accurate data, appropriate graphs, tables, maps and available technology when presenting scientific findings?

3.Use the data in the table to create a bar graph.
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6. Draw logical conclusions based on scientific knowledge and evidence from investigations.
Questions:


1. A possible answer to a scientific problem is called a _______.

2. A series of logical steps that is followed in order to solve a problem is called the

a. experimental process

b. scientific method

c. scientific theory

d. model method

3. Which of the following is about the height of a normal person?

a. 150 mm

b. 1.55 m

c. 15 m

d. 1500 cm
Grade Ten: Doing Scientific Inquiry
1. Research and apply appropriate safety precautions when designing and conducting scientific investigations (e.g. OSHA, MSDS, eyewash, goggles and ventilation).

Questions:

1. While working with your partner on a science activity in your class, your partner spills some acid on the desktop. Which should you do first?

a. Neutralize the acid with a base.

b. Inform the teacher and follow his or her directions.

c. Evacuate the classroom.

d. Get a spill pillow and clean it up.

2. One, day you are examining some preserved animals and plants in your science class. The specimens are preserved in an unknown liquid. What three pieces of safety equipment should be used when dealing with the unknown liquid?

3. What is a safety rule that prevents accidents rather than protect you once an accident occurs?

2. Present scientific findings using clear language, accurate data, appropriate graphs, tables, maps and available technology.

Questions:

1. Which of the following methods is the best to demonstrate the results obtained from a lab pertaining to enzyme activity. The numbers recorded were the temperature and enzyme activity as a result of the temperature changes.

a. line graph

b. oral presentation

c. map

d. chart

2. What is the importance of developing oral and written presentations using clear language, accurate data, appropriate graphs, tables, maps and available technology when presenting scientific findings?

3.Use the data in the table to create a bar graph.
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3. Use mathematical models to predict and analyze natural phenomena.

Questions:

1. What is the probability that a tossed coined will come up tails twice in a row?

2. What is probability? How does it relate to genetics?

3.What is the correct formula to determine the density of an object?

a. D = M * V

b. D = V/M

c. D = M / V

d. D = M / (V-1)

4. Draw conclusions from inquiries based on scientific knowledge and principles, the use of logic and evidence (data) from investigations.

Questions:

1.Look below at the situation involving the same graduated cylinder at two different times, before and after a pebble is placed in the cylinder. What is the volume of the pebble.


2.Which of the following is about the height of a normal person?

a. 150 mm

b. 1.55 m

c. 15 m

d. 1500 cm

3. A possible answer to a scientific problem is called a _______.

5. Explain how new scientific data can cause any existing scientific explanation to be supported, revised or rejected.

Questions:


1. How do scientists benefit by communicating with each other?




2. What is the first step in designing a product?

a. model a solution

b. communicate the solution

c. identify the need or want

d. build a prototype




3. What improvement did Pasteur make to Redi’s experiment?

Chapter 6 Scientific Ways of Knowing

Benchmark A: Explain that scientific knowledge must be based on evidence, be predictive, logical, subject to modification and limited to the natural world.


Grade Nine: Nature of Science
1. Comprehend that many scientific investigations require the contributions of women and men from different disciplines in and out of science. These people study different topics, use different techniques and have different standards of evidence but share a common purpose - to better understand a portion of our universe.

Questions:


1. How do scientists benefit by communicating with each other?

2. Scientists James Hutton, Thomas Malthus, Jean-Baptiste Lamark, Charles Darwin, and Alfred Wallace were all instrumental in discovering important information in what area of science?

a. evolution

b. anatomy

c. chemistry

d. physics

3. The observations and conclusions of many scientists helped to develop the current understanding of the cell. Why is it beneficial that many people are involved?

3. Demonstrate that reliable scientific evidence improves the ability of scientists to offer accurate predictions.



Questions:




1. Why is it important that scientific evidence be accurate?

2. A forensic scientist works for investigative agencies in order to conduct scientific forensic examinations in criminal investigations. Why is it important that forensic scientists be analytical, capable of taking meticulous notes and detail oriented?

3. The statement “ the snake is 5.4 inches long” is a(n)

a. quantitative analysis

b. qualitative observation

c. inference

d. hypothesis


Grade Ten: Nature of Science
1. Discuss science as a dynamic body of knowledge that can lead to the development of entirely new disciplines.

Questions:


1. What is science?

2. In science, the word theory applies to a well-tested explanation that unifies a broad range of observations. How can a theory lead to new areas of science?

3. Which of the following is not a goal of science

a. to investigate  and understand nature

b. to conquer the world

c. to explain events in nature

d. to make useful predictions

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.



Questions:


1. How do scientists benefit by communicating with each other?

2. A key assumption in science is that experimental results can be repeated because nature behaves consistently. Scientists expect to be able to repeat each other’s experiments and get the same results. Where would the best place be for a scientist to publish information so that other scientists can experiment?

a. newspaper

b. web page

c. scientific journal

d. notebook

3. When might scientists have a conflict of interest? Are financial incentives more dangerous to a scientist’s objectivity than other conflicts of interest? Explain.

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.



Questions:

1.What does it mean that “no experiment is a failure”? Do you agree or disagree? Why?




2. Scientists test a hypothesis by making _________________ .




3. What is the purpose of a scientific model?

Benchmark B: Explain how scientific inquiry is guided by knowledge, observations, ideas, and questions.


Grade Nine: Scientific Theories
5. Justify that scientific theories are explanations of large bodies of information and/or observations that withstand repeated testing.

Questions:

1. What is a well-tested explanation that unifies a broad range of observations called?

a. evidence

b. hypothesis

c. idea

d. theory

2. How does a scientific theory compare with a scientific hypothesis?

3. How does the theory of plate tectonics and evolution help to explain why the koala and the kangaroo are only found in Australia and nearby islands?

6. Explain that inquiry fuels observation and experimentation that produce data that are the foundation of scientific disciplines. Theories are explanations of these data.

Questions:

1. How was Louis Pasteur’s development of the first vaccine instrumental in developing aspects of biology?

2.What instrument was important to the discovery of cells by English physicist Robert Hooke and thus became a very important scientific tool for future generations?

a. microscope

b. computer

c. Bunsen burner

d. beaker

3. What did Mendel conclude determines biological inheritance?

7. Recognize that scientific knowledge and explanations have changed over time, almost always building on earlier knowledge.

Questions:

1. Genes and the laws of hereditary were discovered before scientists identified the molecules that genes are made of. What substance are genes made of?

a. jeans

b. DNA

c. RNA

d. Chromosomes

2. What area of science is Charles Darwin instrumental in developing ? Is he still considered an expert today?

3. In 1970 Lynn Margulis, proposed a theory called endosymbiosis. In this theory some cell organelles were thought to once be individual free-living organisms. What prior information about cells could have led Margulis to this theory?


Grade Ten: No indicators present for this benchmark.

Benchmark C: Describe the ethical practices and guidelines in which science operates.


Grade Nine: Nature of Science and Ethical Practices
2. Illustrate that the methods and procedures used to obtain evidence must be clearly reported to enhance opportunities for further investigations.


Questions:



1. How do scientists benefit by communicating with each other?




2. What is the purpose of a scientific model?

3. A key assumption in science is that experimental results can be repeated because nature behaves consistently. Scientists expect to be able to repeat each other’s experiments and get the same results. Where would the best place be for a scientist to publish information so that other scientists can experiment?

e. newspaper

f. web page

g. scientific journal

h. notebook

4. Explain how support of ethical practices in science (e.g., individual observations and confirmations, accurate reporting, peer review and publication) are required to reduce bias.


Questions:

1. A key assumption in science is that experimental results can be repeated because nature behaves consistently. Scientists expect to be able to repeat each other’s experiments and get the same results. Where would the best place be for a scientist to publish information so that other scientists can experiment?

i. newspaper

j. web page

k. scientific journal

l. notebook

2.How are animal field studies different than a controlled experiment?

3. Why is it important that scientific evidence be accurate?

Grade Ten: Ethical Practices
4. Recognize that ethical considerations limit what scientists can do.



Questions:

1. Are there any circumstances in which an employer might be justified in demanding DNA samples from its employees? Why might an employee wish to withhold such samples?

2. Is drug testing on humans considered ethical? Why or why not?

3. What will happen to the human body if we gain the opportunity to design our bodies?

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.



Questions:

1. In the state of Ohio, each newborn baby is required to take a blood test to screen for several dangerous diseases before they leave the hospital. Why is this?

2. Name two common uses for DNA testing.

3. Which of the following is a test that can be performed on an expectant mother to test for genetic problems with her fetus?

a. amniocentesis

b. x-ray

c. CAT scan

d. Physical therapy

6. Recognize that animal-based research must be conducted according to currently accepted professional standards and laws.



Questions:

1. Why must animal-based research must be conducted according to currently accepted professional standards and laws?

2. A classroom has a pet guinea pig that is expecting her first litter within a few days. Which of the following is not a concern when handling the pet?

a. following teacher’s instructions

b. amount of water in her dish

c. handling her only if necessary

d. to never perform experiments on her that could cause stress or discomfort

3. Why should you wash your hands thoroughly after handling classroom pets and their living spaces.

Benchmark D: Recognize that scientific inquiry is part of being a knowledgeable citizen.


Grade Nine: Science and Society
8. Illustrate that much can be learned about the internal workings of science and the nature of science from the study of scientists, their daily work and their efforts to advance scientific knowledge in their area of study.



Questions:

1. What area of science is Charles Darwin instrumental in developing ? Is he still considered an expert today?

2.What instrument was important to the discovery of cells by English physicist Robert Hooke and thus became a very important scientific tool for future generations?

a.   microscope

b. computer

c. Bunsen burner

d.   beaker

3. The observations and conclusions of many scientists helped to develop the current understanding of the cell. Why is it beneficial that many people are involved?

9. Investigate how the knowledge, skills and interests learned in science classes apply to the careers students plan to pursue.


Questions:

1. A forensic scientist works for investigative agencies in order to conduct scientific forensic examinations in criminal investigations. Why is it important that forensic scientists be analytical, capable of taking meticulous notes and detail oriented?

2. A respiratory care practitioner is responsible for caring for patients with breathing problems. What topics studied in science would help an individual that wanted to become a respiratory care practitioner?

3. The study of chemical reactions, elements, and atoms are most useful for which field of study:

a. lab technicians

b. botanist

c. coroner

d. geologist


Grade Ten: Science and Society

7. Investigate how the knowledge, skills and interests learned in science classes apply to the careers students plan to pursue.



Questions:

1. A forensic scientist works for investigative agencies in order to conduct scientific forensic examinations in criminal investigations. Why is it important that forensic scientists be analytical, capable of taking meticulous notes and detail oriented?

2. A respiratory care practitioner is responsible for caring for patients with breathing problems. What topics studied in science would help an individual that wanted to become a respiratory care practitioner?

3. The study of chemical reactions, elements, and atoms are most useful for which field of study:

e. lab technicians

f. botanist

g. coroner

h. geologist
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