Introductory Unit Report

Total Possible Points: 66 pts

Directions:

The introductory lab report is meant to give you a taste of the more extensive unit reports to come, while preparing you for the approach to science used in this course.  To assist in grading, please divide the report into sections for each of the labs followed by a general section where the various themes are brought together.  Be sure to include typed text or neatly completed diagrams for all materials requested. While I do not ask for them in this report, remember that your goal as a student is to be able to correctly answer all of the “Kid Questions” that appear at the beginning of each lab.

Contents Required by Lab:

From Lab 1: Nature of Scientific Inquiry (22 pts)

· Answers to the questions in parts I and II including any new ideas you gained from the discussion. Make sure to keep them organized so you can identify what idea goes to each question.

· Observations from the experiments in part III.

· Completed diagrams and hypotheses A and B from part III.

· Complete the surface salinity (Fig. 9.4 ) and surface temperature and density (Fig. 9.7) versus latitude diagrams from the detachable sheets.

· Answer to the questions in part IV including your observations of the demonstration.

From Lab 2: Earth Grid (24 pts)

· Completed World Map with all requested information.(1 pt)

· Answer the question on the outcome of your attempt to create a tennis ball globe (#2). (1 pt)

· Completed Earth Grid Data Table for lab 2 from the detachable sheets. (14 pts)

· Answers to the remaining questions in lab 2. (1 pt ea. 5 total) 

· Completed Model of the earth grid including: (3 pts)

prime meridian


equator


4 secondary meridians

4 parallels of latitude
label the poles & equator with their correct numeric designations

Thematic Question: (20 pts)

During this course we will investigate the earth from the planetary scale of plate tectonics down to the microscopic scale of individual minerals.  This is, however, but a part of the larger collective exercise of science.  Understanding the true nature of science is vital for the students in this class and the students you will teach in the future.  This question is designed to assist you in seeing the scientific approach to inquiry in action. To complete this unit report, you will research and discuss the general nature of science and the method by which it operates. You will identify examples of major earth science theories, which exemplify the nature of scientific inquiry. In a short essay describe your understanding of the nature of scientific inquiry by addressing the following points:

· What is science?







(4)

· Explain the overall structure of how scientific inquiry works (and how



this is different from other forms of inquiry).




(3)

· List and explain the steps of the scientific method.



(5)

· State the strengths of the scientific method as a means of acquiring new

knowledge.








(3)

· State the weaknesses of the scientific method.



(3)

· Are there some questions that science cannot address?  If so what are some

examples and why can they not be addressed scientifically?


(2)

Your book discusses this briefly in the introduction.  You may also want to look at the sections on continental drift and the development of the heliocentric model of the solar system for further information. The essay should be 1-2 pages in length, typed, and double-spaced.  It should be a single free flowing document, not a list of answers to the points requested above. Feel free to explore this issue creatively, but make sure to address all the points above.

Geology Unit Report

Total Possible Points:  155 pts

Directions:

The geology lab report should be a general overview of the material covered in this section.  To assist in grading, please divide the report into sections for each of the labs followed by a general section where the various themes are brought together.  Be sure to include typed text or neatly completed diagrams for all materials requested. While I do not ask for them in this report, remember that your goal as a student is to be able to correctly answer all of the “Kid Questions” that appear at the beginning of each lab.

Contents Required by Lab:

From Lab 3: Mineral Properties/Identification (12 pts)

· Turn in your completed final version mineral identification sheets. (4 pts)

· Answers to the following questions: (1 pt. ea.)

1. What is a mineral?

2. List 5 physical properties of minerals.

3. Which mineral identification test did you find to be most useful in identifying minerals? Why?

4. Describe the experience of identifying your mineral samples.  What worked? What didn’t?

5. What problems might you encounter as an elementary teacher in conducting an exercise of this type with students?

6. How might you mitigate such problems?

7. Why is it important for students to learn about the economic uses of some of these minerals?

8. Which of these mineral have been important historically in Minnesota and why?

From Lab 4: Rock Identification (34 pts)

· Turn in your completed final version rock identification sheets. (4pts)

· Make a diagram of the rock cycle with all important stages and processes included. (13 pts)

Answers to the following questions:

1. Differentiate between a rock and a mineral.

2. Write a brief definition of each of the 3 major rock types.

3. How are extrusive and intrusive igneous rocks different?

4. What causes the color differences in igneous rocks?

5. What factor determines the size of crystals in igneous rocks?

6. What causes the glassy texture of obsidian?

7. What created the holes in the pumice?

8. In what environments would you expect igneous rocks to form?

9. What is the difference in the formation method of detrital and chemical sedimentary rocks?

10. What materials hold detrital sedimentary rocks together?

11. In what environment might you expect sedimentary rocks to form?

12. What 3 factors create metamorphic rocks?

13. What factors determine the orientation of crystals in metamorphic rocks?

14. What environments do metamorphic rocks form in?

15. In which of the three rock types, would you most likely find fossils and why?

16. The rocks below the North Shore of Lake Superior are composed of mixtures of extrusive igneous rocks and highly metamorphosed rocks.  What does this indicate about this region in the past?

17. The rocks below MSU are composed of flat lying beds of sedimentary rocks, primarily sandstone.  What does this indicate about Mankato in the past?

From Lab 5: Plate Tectonics (46 pts)

· Complete and turn in the map and all tables in the detachable sheets. (30 pts total)

· Draw sideways profile diagrams of the following types of plate boundaries. Include all relevant features and use arrows to indicate the direction of plate motion. (3 pts. ea.)

Divergent Plate Boundary in an Ocean

Convergent Boundary Between Two Oceanic Plates

· Answers to the following questions: (1 pt. ea.)

1. State Wegener’s theory of continental drift.

2. What was the fundamental weakness which prevented wide spread acceptance of this theory?

3. State the plate tectonic theory.

4. Which theory is more convincing and why?

5. Based on the ideas of plate tectonics and sea-floor spreading, which are older, the ocean basins or the continents?

6. What was the ultimate result, visible even today, of the development of a north-south trending divergent plate boundary in Pangaea millions of years ago?

7. How many years ago did this event begin based on your calculations?

8. What creates volcanic mountain ranges like the Cascades?

9. What creates folded mountain ranges like the Himalayas?

10. What is the ultimate fate of all ocean basins?

From Lab 6: Earthquakes (27 pts)

· Turn in the earthquake location map from the detachable sheets. (1 pt)

· Turn in the graph of the earth’s internal gradient. On this graph mark the depths at which moist granite and basalt would melt.  (2 pts)

· Make a simple diagram of the earth’s internal structure.  Label all 5 zones and indicate their physical state (solid, liquid, etc.). (10 pts)

· Answers to the following questions: (1 pt. ea. except 2 for #11)

1. Earthquake foci delineate the location of what geologic structures (NOT Faults)?

2. Shallow-focus earthquakes, when found without deep quakes, are associated with what ocean floor features?

3. What is occurring here?

4. Deep-focus earthquakes are associated with what ocean floor features?

5. What is occurring here?

6. What is the likelihood of there being a major earthquake in Mankato? Why?

7. If an earthquake strikes while you are in a building, what should you do?

8. Why do earthquakes not occur below a depth of about 700 km?

9. Do seismic data support the plate tectonic theory? Why or why not?

10. What is the cause (source of heat) of earth’s geothermal gradient?

11. Imagine you had a rock mass containing a mixture of the substances in the following table.  The melting and boiling points for each are listed as is the state of the substance at earth’s surface.  Ignoring pressure effects, what would happen to each of these substances if you placed the mixture at a depth of 80 km. Use your graph of earth’s internal gradient to help you.

	Substance
	Melting Point ©
	Boiling Point ©
	Physical State at Earth’s Surface
	Physical State at  80 km depth.

	Water, H2O
	0
	100
	Liquid
	?

	Chlorine, Cl2
	-101
	-35
	Gas
	?

	Sulfur, S
	113
	445
	Solid
	?

	Diamond, C
	1410
	2355
	Solid
	?

	Copper, Cu
	1083
	2567
	Solid
	?

	Zircon, ZrSiO4
	2550
	-
	Solid
	?


12. Given your results from the previous question, can you explain why volcanoes which tap magma chambers several kilometers below the earth’s surface erupt the gases they do?

13. What does this tell us about where diamonds (a girl’s best friend) and zircons (a guy’s best substitute) come from?

General Section: (36 pts)

Please answer the following thematic, methods and scientific inquiry questions in short essay format.

Thematic Questions:

1. Earlier in the earth’s history, its internal source of heat would have been greater.  What affect might this have had on the earth’s geothermal gradient and plate tectonics (specifically the rate of sea-floor spreading) in the past? (3 pts)

2. What value does the theory of plate tectonics have to the field of geology and human society? (3 pts)

Methods Tie In Questions:

1. A number of hands-on, activity and web-based activities were conducted in this section.  Select one, which you believe you would use (perhaps with some modification) in your classroom.  Describe the activity, why you selected it and what learning objectives you foresee it fulfilling. (3 pts)

2. Name and briefly describe one activity related to geology (other than the field trip) in which your students could engage in inquiry via the scientific method.  Be sure to describe how the different parts of the activity fulfill the various parts of the scientific method. (3 pts)

3. In a few paragraphs, address the geology field trip you participated in. Identify the date and destination of your field trip. Discuss one of the features observed on this field trip and indicate what it tells us about this region and the wider world in the past or present. How one might use a field trip to help elementary students learn about local geologic history or astronomy? How might one connect such observations with larger earth science concepts? Discuss the pedagogical and logistical problems you might encounter on a field trip of this type. (12 pts)

Scientific Inquiry Tie In Question:

The various subjects and phenomenon investigated in labs 3 – 6 relate to physical structure of the solid earth and its constituent materials.  Originally these were seen as separate lines of inquiry only peripherally related to one another.  For example, what could volcanic eruptions on land have to do with the mineral structure of silicates or the spreading of the sea-floor?  Wegener’s theory of continental drift evolved into the plate tectonic model of the earth, arguably the most important theory in all of geology.  Briefly evaluate the evolution of plate tectonic theory in light of the following questions.  Think back to your earlier work on the nature of scientific inquiry when you do this. (12 pts)

· How was the theory of continental drift able to evolve into plate tectonics.

· What previously separate problems/observations about the world was it able to explain?

· What enabled scientists to make this jump?

· Where else in this course might you expect to encounter future challenges and opportunities for growth in our understanding of tectonics systems?

Meteorology Unit Report

Total Possible Points: 149 pts

Directions:

The lab report on meteorology should be a general overview of the material covered in this section.  To assist in grading, please divide this report into sections for each of the labs followed by a general section where the various themes are brought together.  Be sure to include typed text or neatly completed diagrams for all materials requested. While I do not ask for them in this report, remember that your goal as a student is to be able to correctly answer all of the “Kid Questions” that appear at the beginning of each lab.

Contents required by lab:

From Lab 7: Seasons (27 pts)

· Completed Lab 7 Data Table from the Detachable Sheets (6 pts)

· Graph of Solar Radiation received at the outer edge of the atmosphere versus latitude from Figure 12.5. (4 pts)

· Complete the Earth-Sun Relations Model for December 21 on the detachable sheet by drawing in the following features.  Make sure your angles are accurate! Shade in the area that would be in shadow (night) in the diagram. (10 pts)

North Pole

South Pole

earth’s rotational axis

equator


tropic of cancer
tropic of capricorn
arctic circle


antarctic circle 

· Completed Earth-Sun Relations Annual Model from the detachable sheet. (1 pt)

· Answers to questions 1 – 4, 6 and 7 from the summary/report page of Exercise 12. (1 pt. ea.)

From Lab 8: Atmospheric Circulation I (34 pts)

· Report your hypotheses, data and results (confirmation or rejection) for the albedo and land-water heating experiments. (3 pts. ea.)

· Completed Albedo and Land-Water Heating Experiment Graphs. (3 and 4 pts. respectively)

· Completed Atmospheric Structure diagram from the detachable sheets (Fig. 13.9 in labbook). (7 pts)

· Answers to the following questions: (1 pt. ea.)

1. What are 4 ways that incoming solar radiation can interact with the atmosphere?

2. What role does ozone play in altering the radiation arriving at the earth’s surface?

3. If the concentration of stratospheric ozone were to decrease, how would this affect conditions for life at the earth’s surface?

4. If stratospheric ozone were being depleted, what effect should this cause in the stratosphere that would be observable?

5. Based on your experiments, how does albedo affect the earth’s surface temperature?

6. What role do clouds play in affecting earth’s albedo?

7. Based on your experiments, where would you expect to see greater contrasts in temperature between day and night and winter and summer… at the shore of the ocean or in the interior of a continent?

8. Where does most heating of the atmosphere occur?

9. High mountains such as the Tetons of Wyoming and White Mountains of New Hampshire share roughly the same latitude with Mankato, but have much colder weather in all seasons.  Why do you believe this is so?

10. What are 3 possible fates for outgoing thermal radiation leaving earth’s surface?

11. What role do clouds play in modifying the loss of thermal radiation to space?

12. What is the greenhouse effect and how does it affect atmospheric temperature?

13. What are the 3 most important greenhouse gases on earth?

14. How should an increase in the concentration of one of these greenhouse gases by human activities such as burning fossil fuels and deforestation affect the atmospheric temperature?

From Lab 9: Atmospheric Circulation II (44 pts)

· Graph of water vapor content versus temperature in degrees Celsius (similar to Figure 14.3). (2 pts)

· State the hypothesis you created regarding the circulation of warm and cold air.  State your observations and whether or not your hypothesis was supported. (1 pt)

· Complete the diagram of global circulation from the detached sheets by labeling areas of high and low pressure and identifying the major wind belts. (4 pts)

· Complete the diagram of an anticyclone from the detached sheets by drawing in the direction that the winds would blow around it (in the northern hemisphere), indicating whether the air is moist or dry, stating whether the air is rising or falling, and indicating the relative pressure in the center. (4 pts)

· Complete the aerial view diagram of a mid-latitude cyclone from the detachable sheets.  Include the location of weather fronts, wind directions, appropriate areas of cloudiness and precipitation, and areas of cool, warm and cold air. (8 pts)

· Draw side profiles of a warm and a cold front passing a given location in the space provided on the detachable sheets. Include the proper angle of the front, extent and general type of cloudiness, and location of precipitation in each case. (4 pts ea.)

· Answer the following questions: (1 pt. ea., 17 pts total)

1. Use the graph you created to explain why a saturated summer air mass can create greater precipitation than a saturated winter air mass.

2. Given the nature of atmospheric circulation, why did the Triangle trade function so well?  The trade began by export from Europe of manufactured goods to Africa, then slaves to the Caribbean, molasses to the North America and rum back to Europe.

3. Describe the cause of the Coriolis Effect and its consequences for atmospheric and oceanic motions.

4. Describe what happens to an air mass as it rises over an obstacle such as a mountain range such as the Sierra Nevada or Cascades.  Begin with a moist oceanic air mass near sea level and move the air up over a mountains ridge and back down to lowlands on the other side.  Include changes in temperature, relative humidity, cloud formation, precipitation, and drying at the various stages.

· Considering the results of the atmospheric circulation model experiment and using figure 14.7, answer the next 13 questions. 

1. What does the atmospheric circulation model mimic with warming of the air by the candle in one area and cooling of air in another?

2. What pressure systems show these respective features?

3. What would serve the same role as the candle in the real world?

4. After examining your diagrams, speculate regarding the causes of desert regions in the Sahara, Australian Outback, southwest Africa, and American Southwest.

5. What would create desert conditions in central Asia and western Chile and Peru?

6. Why would precipitation in Antarctica and the Arctic be so low?

7. Our perception of places like Alaska and northern Canada is of a landscape dominated by wetlands, scrubby forests and ice-covered wastes.  How can this be reconciled with the low precipitation values?

8. What would cause the high precipitation observed in the Amazon, tropical Africa, India and Southeast Asia.

9. Why would western Europe, southeast Alaska and British Columbia, and the eastern part of North America be so moist?

10. Qualitatively describe what you would experience if a mid-latitude cyclone passed to the north over your location.  Include changes in wind speed and direction, temperature, pressure, cloudiness, precipitation and severe weather.

11. What role do evaporation and condensation of water vapor play in atmospheric circulation?

12. What is the overall result of atmospheric circulation in terms of earth’s distribution of heat?

13. What other major system (think back to lab 1 experiments) also plays this role?

From Lab 10: (14 pts)

· Detachable data sheet containing your Mankato weather observations, Mankato weather map symbol and results from your Mt. Washington web site searches. (4 pts)

· Your Mankato weather forecast and comparison to actual events occurring for the forecast period. (2 pts)

· Copy of the feedback e-mail sent to the Weather Lab regarding the utility of their web page and facility. (1 pt)

· Answers to the following questions: (1 pt. ea.)

1. What primary meteorological variables must one measure to make a 24-hour weather forecast and what instrument would you use in each case?

2. Describe the utility (or lack thereof) of establishing a small weather station in your school in terms of teaching about weather and other science topics.

3. Was your weather forecast for Mankato accurate?  Why or why not?

4. What similarities does weather forecasting have to the scientific method?

5. Looking at the data from the Mount Washington study, would the type of information in the NHOC website be useful to the public such as NHOC members?

6. What might cause conditions in the valley to be different from those on the summit of Mount Washington when they are only 10 miles (and 5000 vertical feet) apart?

7. How might you use web resources such as those in this lab with elementary and middle school students?

General Section: (30 pts)

Please answer the following thematic, methods and scientific inquiry questions in short essay format.

Thematic Questions

1. Where do the atmosphere and ocean come from and what role do they play in determining the ability of life to exist on earth? (3 pts)

2. How do human actions modify the atmosphere and ocean’s ability to play this role and with what potential consequences for us? (3 pts)

Methods Tie In Questions

1. A number of hands-on, activity and web-based activities were conducted in this section.  Select one, which you believe you would use (perhaps with some modification) in your classroom.  Describe the activity, why you selected it and what learning objectives you foresee it fulfilling. (3 pts)

2. Name and briefly describe one activity related to meteorology or climatology in which your students could engage in inquiry via the scientific method.  Be sure to describe how the different parts of the activity fulfill the various parts of the scientific method. (3 pts)

Scientific Inquiry Tie In Question

A current area of intense research concerns the causes of climate change on the earth’s surface.  Evidence exists that climate has varied greatly in the past (Pleistocene Ice Age vs. Cretaceous hot house vs. today’s moderately warm interglacial environment, for example). As was discovered by Wegener in his paleoclimate studies, some of the longer-term changes can be accounted for by Plate Tectonics.  Shorter-term changes such as the coming and going of ice sheets cannot, however. Several competing explanations are under debate for the cause of the advance and retreat of Pleistocene ice sheets over the past 2,000,000 years. We will focus on three of these.

Greenhouse Gas Theory

The greenhouse gas theory states that changes in the strength of the greenhouse effect cause the surface temperatures to rise and fall.  Increases in the concentration of greenhouse gases such as methane and carbon dioxide should increase the greenhouse effect while addition of gases such as sulfur dioxide from volcanic activity should decrease the greenhouse effect.

Astronomical Theory

The astronomical theory alleges that small changes in the earth-sun relationship alter the distribution of heat on the earth’s surface.  The changes in eccentricity, obliquity and precession are collectively called Milankovitch cycles and occur over a varying time scales often reinforcing or canceling each other’s ability to warm or cool high latitude climates (where glaciers form).

Ocean Circulation

The ocean circulation theory suggests that changes in thermohaline circulation caused by changes in the rate of formation of oceanic deep water can greatly alter earth’s ability to transport heat to high latitudes.

Utilize your understanding of how the earth’s climate system works gained in this part of the course and the hand out from Skinner, Porter and Botkin, 1999 to answer the following:

· Identify the overall question being investigated. (1 pt)

· Explain the scientific basis for each of the possible explanations outlined above, i.e. how and why do they explain the coming and going of ice sheets. (2 pts. ea.)

· What types of studies would scientists need to investigate to test these hypotheses? (3 pts)

· Referring back to your own studies on the controls on ocean circulation in lab1, is the ocean circulation hypothesis supported. (1 pt)

· What are the implications for human society, given our activities on earth, in each case? (3 pts)

· The Bush Administration is currently balking at attempts to create a global treaty to reduce greenhouse gas emissions from burning of fossil fuels.  They claim that the causes of climate change remain in doubt.  Is this a rational position to take?  Why or why not? (2 pts)

Can scientific inquiry, in your opinion, hope to answer this question?  Why or why not? (2 pts)

Astronomy Unit Report

Total Possible Points: 131 pts

Directions:

The Astronomy Unit Report should be a general overview of the material covered in this section.  To assist in grading, please divide this report into sections for each of the labs followed by a general section where the various themes are brought together.  Be sure to include typed text or neatly completed diagrams for all materials requested. While I do not ask for them in this report, remember that your goal as a student is to be able to correctly answer all of the “Kid Questions” that appear at the beginning of each lab.

Contents required by lab:

From Lab 11: Planet Properties (22 pts)

· Pre-Lab Diameter vs. Mass Graph  
(3 pts)

· Pre-Lab Diameter vs. Density Graph
(3 pts)

· Planet Classification Rule


(1 pt)

· In-Class Graph of Revolution vs. Distance (3 pts)

· Answers to In-Class Items 3-8

(2 pts ea.)
From Lab 12: Mars Lab (12 pts)

· Answers to the questions in the lab. (1 ea., 12 total)

From Lab 13: Gravity/Orbits/Sky Motions (30 pts)

· Figure of the planets labeled by orbit from the detachable sheets. (4 pts)

· Your ellipse diagrams.
(2 pts)

· Data tables from the detachable sheets. (8 pts)

· Diagram of where Earth and Mars would be on June 29, 1958 and the date of your lab from the detachable sheets. (4 pts)

· Answers to the following questions. (1 pt ea.)
1. Which object exerts the greatest gravitational force on the person: the earth, ship or moon?

2. Which object does the person exert the greatest gravitational force on?

3. Which object exerts the second most force on the person and why?

4. What effect does increasing the distance between the foci have on the eccentricity?

5. How would you explain orbits to children?

6. Can a planet orbit at uniform velocity or must it change speed?  Where in its orbit would the planet move the fastest?  Where the slowest?

7. Which would have a more stable velocity, a planet or a comet and why?

8. For life as we know it to exist, relatively stable conditions for temperature must exist.  The sun is the primary source of energy for life on earth.  With this in mind, would you expect orbital eccentricity to make a difference in the chance of a planet’s developing life?  Which would be more likely, high or low eccentricity?

9. Explain the difference between rotation and revolution.

10. Explain the true cause for retrograde motion of the planets.

11. Using your calculations and the charts in Exercise 19, in what constellation would the planet Mars be as seen from earth on December 31, 1957.

12. Similarly, in which constellation would Mars appear on June 29, 1958.

From Lab 14: Moon Motions/Phases (28 pts)

· Hypothesis and lunar drawing from the pre-lab.  (2 pts)

· Diagram of Lunar Phases from the detachable sheets. (4 pts)

· Diagram of Synodic vs. Siderial months from the detachable sheets. (8 pts)

· Both Eclipse Diagrams
(3 pts ea.)

· Answers to the following questions: (1 pt. ea.)





1. State two possible hypotheses for the formation of the moon and indicate which you believe is more plausible and why you think this is.

2. Which planets in our solar system also exhibit phases and why?

3. Would planets in other solar systems observed from earth exhibit phases? Why or why not?

4. Does the earth exhibit phases when viewed from the moon? Why or why not?

5. What causes the cratering observed on the moon?

6. Can such craters be found on earth?  If so, name one?

7. What ramifications does this present to the development of life on Earth?

8. Is there evidence for this in the geologic record?  What?

General Section: (39 pts)

Please answer the following thematic, methods and scientific inquiry questions in short essay format.

Thematic Questions

1. In what ways are terrestrial planets Venus, Earth and Mars similar geologically and climatologically, especially in the past? (3 pts)

2. How have these planets evolved differently? (3 pts)

3. Why do you think this is so? (3 pts)

4. What insight do the surface conditions on these planets offer into the global warming hypothesis discussed in the meteorology unit report? (3 pts)

5. In this light should human society be concerned with the environmental ramifications of its actions? (3 pts)

Methods Tie In Questions

1. A number of hands-on, activity and web-based activities were conducted in this section.  Select one, which you believe you would use (perhaps with some modification) in your classroom.  Describe the activity, why you selected it and what learning objectives you foresee it fulfilling. (3 pts)

2. Name and briefly describe one activity related to astronomy in which your students could engage in inquiry via the scientific method.  Be sure to describe how the different parts of the activity fulfill the various parts of the scientific method. (3 pts)

3. Describe your experience on the astronomy field trip.  Specifically, what were the strengths and weaknesses of this medium for teaching students about astronomy? (12 pts)

Scientific Inquiry Tie In Questions

1. What do you think about the ability of missions like Mars Pathfinder to increase our knowledge of the universe in light of the tools available to the ancient Greeks, Galileo, Kepler and Newton? (3 pts)

2. What does this tell us about the role that science can play in the evolution of society? (3 pts)

