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Process and Application
Students will:
1. Understand fundamental assumptions about the universe 
upon which scientific enterprises is based.

a. Concern with natural phenomena
b. Discoverable and understandable operation of the 
universe X

c. Linking of natural causes with natural effects
d. Consistent and predictable operation of the universe X

2. Discuss science as a body of knowledge and an investigative 
process

a. Unified, open-ended structure of observations set in a 
testable framework of ideas XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

b. Common purpose and philosophy among the science 
disciplines
c. Limited scope and certainty
d. Simple solutions, comprehensive results, clearest and 
reliable explanations, accurate basis for predictions. XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

3. Conduct scientific investigations systematically. XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
a. Identifying and framing the question carefully XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
b. Forming a hypothesis XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
c. Identify and managing variables effectively
d. Developing a practical and logical procedure XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
e. Presenting conclusions based on investigation/previous 
research XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

4. Exhibit behaviors appropriate to the scientific enterprise 
consistently. XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

Examples: curiosity, creativity, integrity, patience, skepticism, 
logical reasoning, attention to detail, openness to new ideas

XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

5. Demonstrate correct care and safe use of instruments and 
equipment X X X X X X X X X X X X X X X X X X

Example: wearing protective goggles when performing fracture 
tests X X X X X X X X X X X X X X X X X X

6. Demonstrate the ability to choose, construct, and/or 
assemble appropriate equipment for scientific investigations. X X X X X X X X X X X X X X X X X X

7. Apply critical and integrated science thinking skills. XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
a. Observing XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
b. Classifying XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

c. Measuring with appropriate units and significant figures XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
d. Inferring XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
e. Predicting XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
f. Solving problems XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
g. Interpreting data XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
h. Designing experiments XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
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i. Formulating hypotheses XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
j. Communicating XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

8.Use mathematical models, simple statistical models, and 
graphical models to express patterns and relationships 
determined from sets of scientific data

XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

Example: calculate mean, median, and mode from sample 
data XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

9.Solve for unknown quantities by manipulating variables. X XX XX XX XX X X X XX X XX XX XX X XX XX
Example: earthquake wave amplitudes

10. Use written and oral communication skills to present and 
explain scientific phenomena and concepts individually or in 
collaborative groups using technical and non-technical 
language.

XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

Examples: laboratory reports, journal entries, computer-based 
slide show presentations, daily log reports, student project 
presentations

XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

11. Choose appropriate technology to retrieve relevant 
information from the Internet such as electronic encyclopedias, 
indices, and databases.

X X X X XX X X X X XX X XX XX XX XX

12. Analyze the advantages and disadvantages of different 
forms of technology in studies of near and distant space X X

13. Practice responsible use of technology systems, 
information, and software such as following copyright laws.
14. Evaluate technology-based options for lifelong learning in 
earth and space studies.
Examples: Internet usage, online/distance learning courses, 
databases, real-time photographs
15. Interpret the effects of technology in daily applications

Examples: weather satellites, Global Positioning Systems 
(GPS), radioactive dating of rock samples X 

16. Collect data and construct and analyze graphs, tables, and 
charts using tools such as computer-based or calculator-based 
probeware.

XX XX XX X XX XX XX XX XX XX XX XX XX XX

Forces and Motion
17. Describe the basic natural forces XX XX

a. Gravitational X XX X XX XX X XX
b. Electromagnetic X X XX XX
c. Strong nuclear
d. Weak nuclear

18. Understand the interrelationship among mass, distance, 
force, velocity, acceleration, and time X XX XX XX XX XX XX XX

a. Linear motion X X X XX X XX XX XX XX XX XX
b. Uniform circular motion XX XX XX XX XX XX XX
c. Projectile motion XX XX XX XX XX XX XX

19. Explain the significance of slope and area under a curve 
when graphing motion data X 

Example: relationship between the distance-time graph and 
the velocity-time graph X X X X
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20. Analyze vector problems graphically and trigonometrically
Example: develop a free body diagram XX XX XX XX XX XX XX

21. Use vectors to analyze the motion of an object acted upon 
by more than one force X X 

Examples: resultant effect of friction, gravity, and the normal 
force on an object sliding down an inclined plane X X

22. Demonstrate an understanding of momentum XX X X
a. Calculating the momentum for a single object and the 
momenta for a group of objects XX X X

b. Verifying the law of conservation of momentum from the 
observations of one-dimensional collisions XX XX

23. Explain planetary motion and navigation in space in terms of 
Kepler's and Newton's laws
24. Apply quantitative relationships involving mass, weight, 
distance, work, power, gravitational potential energy, and kinetic 
energy

X X X X X X X

25. Explain the laws of thermodynamics

26. Describe relationships qualitatively and quantitatively 
between changes in heat energy and changes in temperature

X X XX XX

Interactions of Energy and Matter
Waves
27. Classify waves according to type

a. Mechanical or electromagnetic XX
b. Transverse or longitudinal XX XX XX XX X XX XX

28. Explain wave behavior in terms of reflection, refraction and 
diffraction XX X X X XX

29. Differentiate between constructive and destructive wave 
interference X

30. Relate physical properties of sound and light to wave 
characteristics XX XX XX XX XX XX

Examples: loudness to amplitude, pitch to frequency, color to 
wavelength and frequency, red shift to Doppler effect

XX XX XX X XX XX

31. Explain the impact of change in media upon the speed, 
frequency, and wavelength of wave. X X

32. Describe how different components of electromagnetic 
spectrum are used for communication purposes XX XX XX X X XX

Examples: laser radiation, microwave radiation, radio waves XX XX XX X X XX

Light
33. Demonstrate an understanding of reflection

Examples: tracing the path or a reflected light ray, predicting 
the formation of reflected images through tracing of rays and 
use of the mirror equation

XX X X X

34. Demonstrate an understanding refraction XX XX X
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Examples: tracing and calculating the path or a refracted light 
ray through prisms using Snell's law, predicting the formation 
of refracted images through ray tracing and use of the lens 
equation.

XX XX

35. Demonstrate an understanding of diffraction XX

Examples: Huygen's principle and how it applies to diffraction; 
calculation of position of bright spots formed by 
monochromatic light passing through a pair of slits; 
measurements or wavelength of monochromatic light knowing 
slit separation distance to screen, and position of bring spots

XX

36. Explain polarization
a. Production
b. Characteristics
c. Uses

Electricity/Magnetism
37. Describe similarities in the calculation of electrical force, 
magnetic force, and gravitational force between objects X

38. Explain the production of static change in a electroscope 
through induction of conduction

39. Identify methods by which an electric field can be created. XX XX X

Examples: rubbing materials together (friction), using batteries 
(chemical means), moving a closed loop of wire across a 
magnetic field

XX X 

40. Apply quantitative relationship among charge, current, 
potential energy, potential difference, resistance, and electrical 
power for simple series, parallel, or combination DC circuits

XX XX

41. Determine the force on charged particles using Coulomb's 
law
Modern Physics

42. Demonstrate an understanding of the scientific implications 
of the following as they relate to the nature of particles (atoms).

a. Thomson's cathode ray experiment (e-/m ratio)
b. Rutherford's gold foil experiment (discovery of the 
nucleus) XX

c. Bohr's bright line spectra experiment (fundamental 
electron charge)
d. Millikan's oil drop experiment (fundamental electron 
charge)
e. DeBroglie's wave theory (wave nature of matter)

f. Einstein's photoelectric-effect theory (particle/wave duality)
g. Michelson/Morley theory (electromagnetic rays requiring 
no medium)


