8TH Physical Science – One year course
I.  INTRODUCTION

This course is designed as a junior high (8th grade) survey of all the major areas of physical science including meteorology, oceanography, chemistry, geology and physics.  The student conduct field and laboratory investigations use scientific method during investigations and make informed decisions using critical-thinking and scientific problem solving.

II.  Educational Philosophy 

This course is designed to give the students a Christian perspective on physical science with the goal of discovering the thoughts of the Creator through the ingenious structure and orderly function of His creation. (Ps. 19:1)  It helps students to recognize God’s command for man to have dominion over creation (Gen 1:28-30) and support the concept of responsibility for that creation. The Christian perspective gives the students several advantages: 

1. It gives the student greater insight as he studies the brilliant order and design of God’s creation 

2. It enables the student to study creation without thaw hindrance of false philosophies such as evolution 

3. It gives the student the infallible source of truth which to compare their observations—the Bible.

III. Scope and Sequence

     Unit 1 
Meteorology and Oceanography
6 weeks

      Unit 2
Chemistry



6 weeks 

      Unit 3       Geology



9 weeks

      Unit 4       Physics



12 weeks
IV.  Time Frame: 5 – 45 minute periods per week – 36 weeks in duration

V.  Instructional Standards

This section is under construction.  TEKS standards are listed below.
 (1)  Scientific investigation and reasoning. The student, for at least 40% of instructional time, conducts laboratory and field investigations following safety procedures and environmentally appropriate and ethical practices. The student is expected to:

(A)  demonstrate safe practices during laboratory and field investigations as outlined in the Texas Safety Standards; and

(B)  practice appropriate use and conservation of resources, including disposal, reuse, or recycling of materials.

(2)  Scientific investigation and reasoning. The student uses scientific inquiry methods during laboratory and field investigations. The student is expected to:

(A)  plan and implement comparative and descriptive investigations by making observations, asking well-defined questions, and using appropriate equipment and technology;

(B)  design and implement comparative and experimental investigations by making observations, asking well-defined questions, formulating testable hypotheses, and using appropriate equipment and technology;

(C)  collect and record data using the International System of Units (SI) and qualitative means such as labeled drawings, writing, and graphic organizers;

(D)  construct tables and graphs, using repeated trials and means, to organize data and identify patterns; and

(E)  analyze data to formulate reasonable explanations, communicate valid conclusions supported by the data, and predict trends.

(3)  Scientific investigation and reasoning. The student uses critical thinking, scientific reasoning, and problem solving to make informed decisions and knows the contributions of relevant scientists. The student is expected to:

(A)  in all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations, so as to encourage critical thinking by the student;

(B)  use models to represent aspects of the natural world such as an atom, a molecule, space, or a geologic feature;

(C)  identify advantages and limitations of models such as size, scale, properties, and materials; and

(D)  relate the impact of research on scientific thought and society, including the history of science and contributions of scientists as related to the content.

(4)  Scientific investigation and reasoning. The student knows how to use a variety of tools and safety equipment to conduct science inquiry. The student is expected to:

(A)  use appropriate tools to collect, record, and analyze information, including lab journals/notebooks, beakers, meter sticks, graduated cylinders, anemometers, psychrometers, hot plates, test tubes, spring scales, balances, microscopes, thermometers, calculators, computers, spectroscopes, timing devices, and other equipment as needed to teach the curriculum; and

(B)  use preventative safety equipment, including chemical splash goggles, aprons, and gloves, and be prepared to use emergency safety equipment, including an eye/face wash, a fire blanket, and a fire extinguisher.

(5)  Matter and energy. The student knows that matter is composed of atoms and has chemical and physical properties. The student is expected to:

(A)  describe the structure of atoms, including the masses, electrical charges, and locations, of protons and neutrons in the nucleus and electrons in the electron cloud;

(B)  identify that protons determine an element's identity and valence electrons determine its chemical properties, including reactivity;

(C)  interpret the arrangement of the Periodic Table, including groups and periods, to explain how properties are used to classify elements;

(D)  recognize that chemical formulas are used to identify substances and determine the number of atoms of each element in chemical formulas containing subscripts;

(E)  investigate how evidence of chemical reactions indicate that new substances with different properties are formed; and

(F)  recognize whether a chemical equation containing coefficients is balanced or not and how that relates to the law of conservation of mass.

(6)  Force, motion, and energy. The student knows that there is a relationship between force, motion, and energy. The student is expected to:

(A)  demonstrate and calculate how unbalanced forces change the speed or direction of an object's motion;

(B)  differentiate between speed, velocity, and acceleration; and

(C)  investigate and describe applications of Newton's law of inertia, law of force and acceleration, and law of action-reaction such as in vehicle restraints, sports activities, amusement park rides, Earth's tectonic activities, and rocket launches.

(7)  Earth and space. The student knows the effects resulting from cyclical movements of the Sun, Earth, and Moon. The student is expected to:

(A)  model and illustrate how the tilted Earth rotates on its axis, causing day and night, and revolves around the Sun causing changes in seasons;

(B)  demonstrate and predict the sequence of events in the lunar cycle; and

(C)  relate the position of the Moon and Sun to their effect on ocean tides.

(8)  Earth and space. The student knows characteristics of the universe. The student is expected to:

(A)  describe components of the universe, including stars, nebulae, and galaxies, and use models such as the Herztsprung-Russell diagram for classification;

(B)  recognize that the Sun is a medium-sized star near the edge of a disc-shaped galaxy of stars and that the Sun is many thousands of times closer to Earth than any other star;

(C)  explore how different wavelengths of the electromagnetic spectrum such as light and radio waves are used to gain information about distances and properties of components in the universe;

(D)  model and describe how light years are used to measure distances and sizes in the universe; and

(E)  research how scientific data are used as evidence to develop scientific theories to describe the origin of the universe.

(9)  Earth and space. The student knows that natural events can impact Earth systems. The student is expected to:

(A)  describe the historical development of evidence that supports plate tectonic theory;

(B)  relate plate tectonics to the formation of crustal features; and

(C)  interpret topographic maps and satellite views to identify land and erosional features and predict how these features may be reshaped by weathering.

(10)  Earth and space. The student knows that climatic interactions exist among Earth, ocean, and weather systems. The student is expected to:

(A)  recognize that the Sun provides the energy that drives convection within the atmosphere and oceans, producing winds and ocean currents;

(B)  identify how global patterns of atmospheric movement influence local weather using weather maps that show high and low pressures and fronts; and

(C)  identify the role of the oceans in the formation of weather systems such as hurricanes.

(11)  Organisms and environments. The student knows that interdependence occurs among living systems and the environment and that human activities can affect these systems. The student is expected to:

(A)  describe producer/consumer, predator/prey, and parasite/host relationships as they occur in food webs within marine, freshwater, and terrestrial ecosystems;

(B)  investigate how organisms and populations in an ecosystem depend on and may compete for biotic and abiotic factors such as quantity of light, water, range of temperatures, or soil composition;

(C)  explore how short- and long-term environmental changes affect organisms and traits in subsequent populations; and

(D)  recognize human dependence on ocean systems and explain how human activities such as runoff, artificial reefs, or use of resources have modified these systems.

VI.  INSTRUCTIONAL GOALS 

1. To teach physical science from a Biblical perceptive  including what matters to the Christian: science and the Bible, scientific method and limitations in science.

2. To teach the description of matter including the measurement of matter, properties of matter and classification of matter.

3. To teach the structure of matter, including models of atoms, families of atoms and forces between atoms.

4. To teach the chemistry of matter, including reactions, solutions, acids,  bases and salts.

5. To teach motion of matter, including machines and mechanics.

6. To teach the energy of matter, including heat, electricity and magnetism.

7.  To teach the energy of waves, including vibrations, sounds and light.

8.  To teach technology, including engineering and electronics.

9.  To teach meteorology, including the atomsphere’s composition and layers, precipitation, air masses, weather prediction and violent storms

10.  To teach oceanography, including seawater composition, ocean basins, tides, currents and karst topography 

VII.  Instructional Objectives

    
A.  Meteorology and Oceanography

Students will be expected to:
1. Define physical science.
2. Determine Biblical presuppositions of science
3. Explain how the Bible provides an interpretative framework by which to view life and the world
4. Define mathematic as it applies to science

5. Define technology.

6. Recognize the relationship between mathematics and physical      quantities.

7. Define accuracy.

8. Differentiate between precision and accuracy.

9. Recognize the amount of significant figures for measurements in meters and pounds.

10. Express number in scientific notation.

11. Explain the system of measurement used in the United States today.

12. Explain the system of measurement used both in the United States and around the world.

13. Know the basic units of measurement, liquid measure and specified units for metric and FPS systems.

14. Compare the difference between weight and mass.

15. Learn the boiling point and freezing point of water in Celsius.

16. Learn to measure in absolute temperature.

17. Discuss the 3 major steps of the scientific method.

18. Compare the ideas of weights between Galileo and Aristotle.

19. Know the difference between scientific law and theory.
20. Know the scientific truths revealed in the Bible before Modern scientists discovered them (Isaiah 40:22, Job 26:7, Job 36; 27-28, Eccles. 1:7, Amos 5:8, Isaiah 51:6, Psalms 102:26, Lev 17:11, Psalms 8:8, Genesis 2; 7, Luke 17:31, 34)
21. Describe the layers of the earth’s atmosphere.

22. Understand the gases involved in the atmosphere and their composition.

23. Know the layer of the atmosphere that protects the earth. 

24. Understand the fallacy of depletion of the ozone layer.

25. Define insulation, aphelion, and perihelion and energy budget.

26. List the 4 factors affecting insulation.

27. Discuss the process of the greenhouse effect.

28. Name 3 reasons why water has a considerable effect on the heat distribution in the earth’s atmosphere.

29. Examine the 3 ways in which heat transfer.

30. Learn what causes winds

31. Learn the process of adiabatic heating and cooling.

32. Know the latitude and longitude.

33. Understand the Coriolis effect.

34. Explain inertia.

35. Understand the doldrums, horse latitudes, polar easterlies, and prevailing westerlies.

36. Know the difference between sea breeze, land breeze and mountain breeze.

37. Know the difference between climate and weather.

38. Define evaporation, vaporization and condensation.

39. Recognize the 4 basic cloud families.

40. Become familiar with the types of clouds that produce thunderstorms, rain, hail and fog.

41. Know the 3 factors that affect the density of a body of air.

42. Categorize the 7 types of air masses.

43. Understand the different types of fronts, lows and highs.

44. Identify the different types of precipitation.

45. Define downbursts, super cell and cell.

46. Explain what causes lightning and thunder.

47. Understand the affects of a tornado, tropical depression, tropical storm, tropical disturbance and a hurricane.

48. Learn how to track a hurricane and be prepare for one.

49. Realize that God has given dominion over the earth to man. (Psalm 115:16)
50. Recognize symbols and station models for a weather map.

51. Become familiar with weather instruments and what they measure.

52. Recognize the immense power of God’s creation in the sea. (Psalms 104:24-25)
53. Learn the definition of oceanography.

54. Identify the characteristics of seawater.

55. Explain what causes ocean currents, waves and tides.

56. Identify the regions of the ocean floor that make of the continental margin.

57. Define oceanic ridges.

58. Locate the deepest portions of the sea.

59. Discuss the tools of the oceanographer.

60. Learn how oceanographer take measures and make observations beneath the sea.

B.  Chemistry

  
Students are expected to:

1. Recognize by faith that God created the observed universe out of nothing  (Hebrews 11:3)
2. Define matter.

3. Define element.

4. Understand the atomic theory of matter.

5. Describe how electrons are arranged in an atom.

6. Comprehend how nuclei can be changed in an atom.

7. Investigate how the energy of the atom can be harassed.

8. List how electrons determine the properties of any element.

9. Examine the arrangement of the periodic table.

10. Compare how certain elements share similar proprieties.

11. Acquaint students with the safety rules of the laboratory.

12. Acquaint the students with location and use of safety equipment in case of an emergency.

13. Instruct students in safe and proper laboratory techniques.

14. Demonstrate molecular motion.

15. Illustrate the Tyndall effects as a means of identifying whether a given mixture is a solution or a colloid.

16. Evaluate a chemical equation and what it represents.

17. Investigate how the second law of thermodynamics affects chemical reactions.

18. Determine the factor that affects the rate of chemical reaction.

19. Classify chemical reactions.

20. Examine how chemical reactions can be used to produce electricity.

21. Describe the uniqueness of the element carbon.

22. Explain hydrocarbons.

23. Identify substituted hydrocarbons.

24. Learn how polymers are made

25. Discuss the functions of carbohydrates.

26. Identify 2 types of proteins.

27. Analize how the body produces and uses energy.

28. Prepare hydrogen, oxygen, and carbon dioxide by chemical reactions.

29. Demonstrate some of the properties of hydrogen, oxygen, and carbon 

30. Dioxide gases. Illustrate the electroplating process.

C.  Geology

                      Students will be expected to:

1. Recognize that God was the only “eyewitness” to the formation and geologic history of the earth and that evolutionary theories are irrevocable with God’s word. Job 38:4,6.

2. Classify the earth’s interior into layers.

3. Identify the ways in which the earth’s crust move.

4. Classify the different types of mountains.

5. Understand what is an earthquake.

6. Determine the causes of an earthquake.

7. Be able to determine how earthquakes are studied.

8. Learn what is a volcano.

9. Classify the 3 types of volcanoes.

10. Recognize the danger of volcanoes.

11. Recognize the precious and the non precious metal that man, mines and God in the earth at Creation placed smelts (Job 28:1-2)
12. Define mineral.

13. Identify certain minerals and understand how this process is done.

14. List uses for minerals and their importance.

15. Categorize rocks into 3 categories.

16. Recognize how rocks may be formed.

17. List the characteristic of many common rocks.

18. Compare the different types of weathering.

19. Discuss the how weathering leads to erosion.

20. Explain the ways water erodes the land.

21. Understand how glaciers erode the land.

22. Describe how wind erodes the land.

23. Determine what causes mass wasting.

24. Determine how seismographs reveal information about an earthquake.

25. Study factors that affect the size and shape of crystals.

26. Illustrate how the crystal’s shape may be useful in identifying the crystal.

27. Observe the release of water from the crystals of certain substances.

28. Demonstrate the processes and principles of chemical weathering.

29. Recognize the importance of the Genesis flood to the present day Christian in the defense of creation. (2 Peter 3:3-6)
30. Recognize that God created the heavens and the earth in 6 literal days.     (Genesis 1)
31.  Compare the 2 views of creation.

32.   Know the meaning of uniformitarism.

33. Understand why the geologic column unreliable.

34. Interpret why fossil anomalies undermine the geologic column.

35. Discuss the geologic effects of the flood.

36. Recognize the evidence that a quick deposition supports the idea of a flood.

37. Investigate the lack of transitional forms disproves evolution.

38.  Know why most hypothetical transitions forms are unable to survive.

39. Understand how the fossil record disproves human evolution.

40. Acknowledge that evolution and creation both must be accepted by faith and are not science rather they are religion.

D.  Physics

         Students will be expected to:

1. Recognize there is order in God’s creation. (Romans 1:20)
2. Recognize there are ordinances that govern the laws of physics in which God set into play.

3. Describe motion.

4. Define acceleration.

5. Describe Newton’s laws of motion.

6. Relate momentum to motion.

7. Explain the law of gravitation.

8. Describe the 4 forces of fundamental forces.

9. Explain a wave.

10.  Know the 2 types of waves.

11. Describe and measure waves scientifically.

12. Explain the behavior of a wave.

13. Define sound.

14. Know how sound is transmitted.

15. Point out how the refraction of sound makes itself evident in daily life.

16. Compare the diffraction of sound to the diffraction of water waves.

17. Understand the interference of sound as it affects music.

18. Determine the average speed of an object over a measured distance.

19. Illustrate basic wave patterns and wave generation methods.

20. Illustrate wave reflection.

21. Show how waves are refracted and diffracted.

22. Recognize God as the creator of light and darkness. (Genesis 1:3-4)
23. Define light.

24. Define color.

25. Learn how the illusion of certain color be produced by light and different colors.

26. Compare light reflection and refraction.

27. Compare the difference in light that undergoes diffraction and interface.

28. Define polarization.

29. Divide the electromagnetic spectrum.

30. Distinguish between laser light and ordinary light.

31. Explain the uses of lasers.

32. Answer the question, does the speed of light in a vacuum ever change.

33. Discuss the unusual effects of speed as it approaches the speed of light.

34. Demonstrate the formation of a spectrum.

35. Demonstrate the ways in which our eyes perceive the various frequencies of light.

36. Recognize that at one time man regarded lightning as mysterious occurrence, but through God, man has learned more about lightning. (Job 37:3)
37. Learn the 2 types of charges.

38. Define static electricity.

39. Discuss the laws that govern static electricity.

40. Understand how electric charge is transferred.

41. Examine how static electricity produced artificially.

42. Learn how static electricity stored.

43. Learn what is a magnet.

44. List the scientific laws that govern magnetism.

45. Discuss permeability

46. Describe the magnetism of the earth.

47. List the causes of magnetism.

48. Compare how magnets a re magnetized and demagnetized.

49. Recognize that without God modern technology would not be possible. (Psalms 97:4)
50. Demonstrate various principles of electrostatics with a Van de Graff electrostatic generator.

51. Demonstrate open and closed circuits.

52. Demonstrate series of parallel circuits.

53. Demonstrate the use of a voltmeter, ammeter, and ohmmeter.

54. Demonstrate the difference between voltage and amperage.

55. Demonstrate Ohm’s law.

56. Observe cathode rays.

57. Demonstrate how a magnetic field can detect a stream of electrons.

58. Compare the differences of electric current and static electricity.

59. List the 2 types of electric currents.

60. Study how electric current is measured.

61. Examine Ohm’s law.

62. Investigate what is an electric circuit.

63. Learn how to avoid a short circuit.

64. Distinguish between the 2 types of circuit arrangements.

65. Describe how an electric current is used to produce light.

66. Describe how an electric be used to produce motion.

67. Arrange electric to boost voltage and amperage.

68. Realize how magnetism produced electricity.

69. Know how a generator works.

70. Learn the function of a transformer.

71. Recognize that through God, man’s wisdom of the physical world       has been enhanced. (Dan. 12:4)
72. Define electronics.

73. Identify vacuum tubes.

74. Discuss the function of a diode and triode tubes.

75. Define semiconductor and transistor.

76. Understand integrated circuit and how they are manufactured.

77. Define computer.

78. Compare modern computers to earlier computers.

79. Investigate the major types of computers.

80. Discuss the uses of computers.

81. Become familiar with the binary number system.

82. Explain the function of the computer.

83. Discuss robots.

VIII. Instructional  Activities

Classroom instructional activities include teacher-directed lectures, class laboratory experimentation in chemistry geology and physics, as well as reading and written assignments. 

IX.  Evaluation Techniques

Evaluation techniques employed include chapter tests, quizzes, homework, laboratory experiments including a rock and mineral collection, weekly science news articles and a science project.

  X.  Resources

This section is a listing of some of the required and supplemental instructional materials, which are available for use.

Text:    Science of the Physical Creation, Student Edition, Second Edition, Abeka Books, 2002

Science and the physical Creation, Teacher Edition, Second Edition,                                      Abeka Books, 2002


Science of the Physcial Creation, Lab Manuel with Chapter Reviews, 



Student Edition, Second Edition, Abeka Books, 2002


Science of the Physical Creation, Lab Manuel with Chapter Reviews, 



Teacher Edition, Second Edition, Abeka Books, 2002


Creative Hands on Science Experiments 


 Science can Be Fun 

Science Fair Developing A Successful Project 


All About Science Fairs 

 Weather Instruments: barometer, hygrometer, anemometer, thermometers, wind gauge, range gauge, sling psychrometer, wet and dry bulb thermometer.
110 rock sample collection
Sedimentary rock collection
Igneous rock collection
Metamorphic rock collection
What rock is it - Identification kit
What mineral is it - Identification kit
Large mineral samples used for guides - hornblende, hematite, muscovite mica, gypsum, magnetite, tourmaline, calcite, fluorite, galena, pyrite, biotite mica
Large rock samples used for guides - schist, sandstone, obsidian, gabber, conglomerate, marble, basalt, granite, slate, pumice, shale oil, limestone, gneiss, scoria.

XI. Biblical Integration
Biblical integration is so extensive and persusive throughout the curriculum that it has been included in the objectives. Please refer to section VI.

