
SCI504 PHYSICS 
High School Grades 9-12 Elective/Block 1.0 Credit 

Physics is a rigorous fully integrated, standards-based course that builds on prior student knowledge and skills gained from earlier 
K-8 science lessons and/or other successfully completed high school science courses. In fact, this course is open only to students 
who have already successfully passed both the required Physical Science and Algebra I classes. Students prepare for both college 
science classes and for situations they are likely to encounter during job preparation programs training them for careers as 
electricians, pilots, oilmen, and jobs in other technical fields. Students focus on concepts, principles and skills categorized into 
four major units: Scientific Processes, Motion of Objects, Forces Acting on Objects, Energy Transfer and Conservation. Students 
explore core concepts such as the conservation of mass and energy, conservation of momentum, waves, f ields, and the 
interactions of matter and energy in terms of their technological application in mechanical systems, fluid systems, electrical 
systems and thermal systems. Students use the language of science - mathematics - to describe observed events and predict 
anticipated results.   
 
At the conclusion of this course, successful students will be familiar with the main areas of physics, demonstrate the ability to 
design models of physical systems, accurately measure using both manual hand tools and computer-linked data-collection probes, 
and be able to distinguish between and correctly characterize the concepts of force, work, rate, resistance, energy, power, and 
force transformers as found in mechanical, f luid, electrical, and thermal systems. Career awareness is promoted throughout the 
course through both student familiarization with diverse scientif ic and technical fields, and through the cultivation of effective 
work habits in the laboratory. Note: The hands-on nature of science experiments demands that all students understand the rules 
for a safe classroom and laboratory (i.e., proper handling and disposal of chemicals and appropriate use of lab equipment is 
crucial for the health and safety of students and teacher); therefore, prior to using laboratory equipment and chemicals, students 
are required to demonstrate their understanding of safe laboratory practices. 
 
Integration of science studies with other disciplines is expected and should be on going. Students apply relevant vocabulary, use 
critical-thinking and information processing skills, utilize appropriate technology to solve everyday problems, create quality 
products/presentations, and communicate what they have learned in written, oral, mathematical, visual, and other formats. 
Formative and summative progress and the quality of student work, including the Public Presentation of a fully integrated, 
interdisciplinary Final Semester Project, are regularly assessed with a variety of oral and written tests, student performance 
rubrics, and peer or self-assessment checklists. By satisfying expectations of this course, successful students will be more 
informed, skilled, productive, employable, socially responsible and well-rounded citizens. 
 
SWRSD STUDENT OUTCOMES 

Outcome 3: Students demonstrate adaptability In living and working in diverse cultural environments. 

Outcome 4: Students learn and understand their rights and responsibilities and work together as members of a democratic 
society. 

Outcome 8: Students demonstrate awareness of their own strengths and skills and have self-confidence to take risks that will 
realize their potential as lifelong learners. 

Outcome 9: Students use technology for adapting to and initiating productive change. 

Outcome 10: Students demonstrate leisure, vocational and life skills. 

Outcome 11: Students demonstrate skills and attitudes that will enable them to achieve post high school education. 

   

COURSE GOALS, OBJECTIVES AND ALASKA STANDARDS 
 
SCIENTIFIC PROCESSES  
  

A. Use safe, ethical and environmentally appropr iate scientific methods dur ing all activit ies and 
projects. The student is expected to: 

AK Stds 

 1. demonstrate safe practices at all times during f ield, classroom and laboratory investigations;  
 

SCI  B6 

 2. make reasoned, ethical choices in the use and conservation of resources, disposal or recycling of 
materials and reporting of results;   

SCI  B5 

 3. plan and implement experimental procedures by asking questions, formulating testable hypotheses, 
selecting appropriate equipment and technology; 

SCI  B2 

 4. make precise quantitative observations and measurements (e.g., read the scale on scientif ic instruments 
with precision);  

SCI  B2 

 5. organize, analyze, evaluate, make inferences, predict trends, and communicate valid conclusions from 
data; 

SCI  B1 
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 6. graph data to observe and identify relationships between variables; and MTH C1 

 7. validate experimental observations by repeating specif ic experiments that yield similar results; and SCI  C2 

 8. demonstrate in public understanding of scientific process skills by successful participation in 
collaborative laboratory activities and a Final Project (e.g., a Science Fair or other major endeavor). 

SCI  B1 

   

B. Exhibit cr itical thinking and scientific problem solving skills to make informed decisions. The student 
is expected to:  

AK Stds 

 9. discuss scientific hypotheses and theories (e.g., Theory of Relativity and the broad outline of 
Cosmology) as to strengths and weaknesses according to current scientific evidence and information; 

SCI  A16 

 10. express scientific laws symbolically and employ mathematical procedures, including vector addition 
and right-triangle geometry, to solve physical problems; and 

MTH C1 

 11. research and describe the history of Physics and contributions of major scientists. SCI  C3 

C. Apply concepts, pr inciples and skills of Physics to make reasoned choices about the use of science and 
scientif ic innovations. The student is expected to: 

AK Stds 

 12. describe locally observed phenomena in terms of physics terminology and concepts. SCI  A15 

 13. make connections between the study of Physics concepts and skills to events and issues in personal 
daily life (e.g., how Physics might relate to possible future careers such as electrician, welder, 
carpenter, mechanic, heavy equipment operator, and technicians of all types); 

SCI  D1 

 14. evaluate the impact of research on scientif ic thought, society, and the environment; SCI  D2 

 15. recommend solutions to local problems (e.g. erosion, flooding, waste disposal) through the use of 
Physics concepts, principles and processes; 

SCI  D3 

 16. critique proposed solutions to local problems, supporting arguments with scientific concepts and 
factual evidence; and 

SCI  D4 

 17. discuss public policy as it relates to current issues in Physics SCI  D5 

D. Use the language of Science to exhibit understanding and solve problems. The student is expected to: AK Stds 
 define, explain and effectively use key terms and concepts related to Physics, including: atom, element, 

nucleus, proton, neutron, electron, position, time, speed, velocity, acceleration, distance, displacement, rate, 
instantaneous velocity, average velocity, frame of reference, force, electric force, balanced forces, electric 
charge, friction, gravitational force, mass, net force, normal force, weight, vector, vector diagram, energy, 
potential energy, kinetic energy, law of conservation of energy, wave, mechanical wave, electromagnetic 
wave, electromagnetic spectrum, wavelength, frequency, amplitude, period, reflection, refraction, 
diffraction, Doppler effect, elastic potential energy, medium, radio wave, microwave, infrared, visible light, 
ultraviolet, x-ray, gamma ray, conduction, convection, radiation, and others. 

SCI  DI  

 
MOTION OF OBJECTS  

  
E. Descr ibe the motion of an object in terms of posit ion, distance, displacement, t ime, speed, velocity 

and acceleration. The student is expected to: 
AK Stds 

 18. distinguish position, distance, displacement, time, speed, velocity and acceleration; 
 

SCI  C1 

 19. calculate the average velocity of a moving object using data obtained from measurements of the 
objectÕs position at two or more times; 

MTH A3 

 20. determine and compare the average and instantaneous velocity of an object from data showing its 
position at given times; and 

MTH A3 
 

 21. collect, graph, and interpret data for position vs. time and for velocity vs. time to describe the motion of 
an object and compare this motion to the motion of another object; 

SCI  B2 

 22. describe the acceleration of an object moving in a circular path at constant speed (i.e., constant speed, 
but changing direction); and 

MTH E1 

F. Relate the motion of obj ects to a frame of reference. The student is expected to:  AK Stds 
 23. compare the motion of an object relative to two frames of reference; 

 
SCI  A6 

 24. predict the motion of an object relative to a different frame of reference (e.g., an object dropped from a SCI  A6 
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moving vehicle observed from the vehicle and by a person standing on the sidewalk); and 
 25. explain how selecting a specif ic frame of reference can simplify the description of an objectÕs motion. 

 
SCI  A6 

G. Use Newton's Fir st Law of Motion to explain the movement of an object. The student is expected to: AK Stds 
 26. describe the motion of both a moving and an unmoving object on which balanced forces are acting; and 

 
SCI  A8 

 27. describe the balanced forces acting on a commonly encountered moving object (e.g., forces acting on 
an automobile moving at constant velocity or forces that maintain a body in an upright position while 
walking). 

SCI  A8 

  
FORCES ACTING ON OBJECTS  
  
H. Analyze forces acting on an object. The student is expected to: AK Stds 

 28. observe and describe forces encountered in everyday life (e.g., braking of a four wheeler Ð friction; falling 
rain drops Ð gravity; directional compass Ð magnetic; bathroom scale - elastic or spring); 

SCI  D1 

 29. use vector diagrams to represent the forces acting on an object; 
 

MTH E1 

 30. safely and accurately measure the forces on an object using appropriate scientif ic instruments and 
computer programs for measuring and analyzing physical phenomena; and 

SCI  B2 

 31. calculate the net force acting on an object. 
 

MTH E1 

I . Use NewtonÕs second law to relate the force, mass, and acceleration of an object. The student will: AK Stds 
 32. determine the relationship between the net force on an object and the objectÕs acceleration; 

 
SCI  A8 

 33. relate the effect of an objectÕs mass to its acceleration when an unbalanced force is applied; 
 

SCI  A8 

 34. determine the relationship between force, mass, and acceleration from experimental data and compare the 
results to NewtonÕs second law; and 

SCI  A8 

 35. predict the combined effect of multiple forces (e.g., friction, gravity, and others) on an objectÕs motion. 
 

SCI  A8 

J. Explain that forces act in pairs as descr ibed by NewtonÕs third law. The student is expected to: AK Stds 
 36. identify pairs of forces (e.g., action and reaction, equals and opposites) acting between two objects (e.g., 

two electric charges, a book and the table it rests upon, a person and a rope being pulled); 
SCI  A5 

 37. determine the magnitude and direction of the acting force when magnitude and direction of the reacting 
force is known; 

SCI  A5 

 38. provide examples of practical applications of NewtonÕs third law (e.g., forces on a retaining wall, rockets, 
walking); and 

SCI  D1 

 39. relate the historical development of NewtonÕs laws of motion to our current understanding of the nature of  
science; 

SCI  D2 

K. Relate the strength of the gravitational force to the distance between two objects and the mass of the 
objects (i.e., NewtonÕs law of universal gravitat ion). The student is expected to: 

AK Stds 

 40. investigate how mass affects the gravitational force (e.g., spring scale, balance, or other method of finding 
a relationship between mass and the gravitational force); 

SCI  A5 

 41. distinguish mass and weight; 
 

SCI  A5 

 42. describe how distance between objects affects the gravitational force (e.g., effect of gravitational forces of 
the moon and sun on objects on Earth); 

SCI  A5 

 43. explain how evidence and inference are used to describe fundamental forces in nature, such as the 
gravitational force; and 

SCI  B3 

 44. research the importance of gravitational forces in the space program. 
 

SCI  D1 

L. Descr ibe factors that affect the electr ic force (i.e., CoulombÕs law). The student is expected to: AK Stds 
 45. relate the types of charge to their effect on electric force (i.e., like charges repel, unlike charges attract); 

 
SCI  A5 

 46. describe how the amount of charge affects the electric force; 
 

SCI  A5 

 47. investigate the relationship of distance between charged objects and the strength of the electric force; and 
 

SCI  A5 

 48. research and report on electric forces in everyday applications found in both nature and technology (e.g., SCI  D1 
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lightning, living organisms, light bulbs, batteries, copy machine). 
FORCES ACTING ON OBJECTS 
ENERGY TRANSFER &  CONSERVATION  

 Analyze forces acting on an object. The student is expected t 
M. Determine kinetic and potential energy in a system. The student is expected to: AK Stds 

 49. identify various types of potential energy (i.e., gravitational, elastic, chemical, electrostatic, nuclear); SCI  A8 

 50. calculate the kinetic energy of an object given the velocity and mass of the object; and 
 

MTH E1 

 51. describe the types of energy contributing to the total energy of a given system. 
 

SCI  A8 

N. Descr ibe conservation of energy in terms of systems. The student is expected to: AK Stds 

 52. describe a closed system in terms of its total energy. SCI  A8 

 53. relate the transformations between kinetic and potential energy in a system (e.g., moving magnet induces 
electricity in a coil of wire, roller coaster, internal combustion engine). 

SCI  A8 

 54. gather data and calculate the gravitational potential energy and the kinetic energy of an object (e.g., 
pendulum, water flowing downhill, ball dropped from a height) and relate this data to the conservation of 
energy of a system. 

MTH E1 

 55. evaluate social, economic, and environmental issues related to the production and transmission of 
electrical energy. 

SCI  A5 

O. Descr ibe common energy transformations and the effect on availability of energy. The student will: AK Stds 
 56. describe the loss of useful energy in energy transformations; 

 
SCI  A8 

 57. investigate the transfer of heat energy by conduction, convection, and radiation; 
 

SCI  A8 

 58. describe the transformation of mechanical energy into electrical energy and the transmission of electrical 
energy; and 

SCI  A8 

P. Exhibit an understanding of mechanical waves in terms of general wave properties. The student will: AK Stds 
 59. differentiate period, frequency, wavelength, amplitude, ref lection, refraction, and diffraction of waves; 

 
SCI  C1 

 60. provide examples of waves commonly observed in nature and/or used in technological applications; 
 

SCI  A6 

 61. explain the relationship between the speed, wavelength, and frequency of a wave; 
 

SCI  A6 

 62. describe the observed change in frequency of a mechanical wave coming from a moving object as it 
approaches and moves away (i.e., the Doppler effect); and 

SCI  A6 

 63. explain the transfer of energy through a medium by mechanical waves. 
 

SCI  A8 

Q. Descr ibe the nature of electromagnetic radiation and visible light. The student is expected to: AK Stds 
 64. describe the relationship of energy to wavelength or frequency for electromagnetic radiation; 

 
SCI  A5 

 65. distinguish between the different parts of the electromagnetic spectrum (e.g., radio waves and x-rays or 
visible light and microwaves); 

SCI  A5 

 66. explain the observed change in frequency of an electromagnetic wave coming from a moving object as it 
approaches and moves away (i.e., Doppler effect, red/blue shift); and 

SCI  A5  

 67. provide examples of the use of electromagnetic radiation in everyday life (e.g., communications, lasers, 
microwaves, cellular phones, satellite dishes, visible light). 

SCI  D1 

 
SUGGESTED ACTIVITIES, RESOURCES AND SAMPLE ASSESSMENTS 

 
SUGGESTED GENERAL ACTIVITIES 

¥ Village Science (by Alan Dick), Alaska Native Knowledge Network. Culturally relevant lessons stressing aspects of 
daily village life should be regularly used to help link students to the major concepts, principles and skills of science. 
Activities dealing with local items like the weather, wood and water, stoves, steam baths, outboard motors and firearms 
can be used as ÒspringboardsÓ to introduce science concepts such as matter, energy, forces acting on matter and energy, 
transformations of matter and energy, etc, 
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¥ Principles of Technology (Laboratories on the concepts of force, work, rate, resistance, energy, power, and force 
transformers as found in mechanical, f luid, electrical, and thermal systems). 

¥ Computer Based Laboratory (CBL) (Modules exploiting graphing calculators linked to automated measurement probes 
and computers running physics software). 

¥ Design, build, and launch kites and rockets with predictions of actions/reactions, tracking of lif t, thrust, and 
trajectories. 

¥ Hands-on Explorations of Major Concepts as per Mr. Wizard. 
¥ Establish Daily Routines. Use strategies like "This Date in Science History," "Featured Scientist of the Day," "Quote of 

the Day," and "Word of the Day to help immerse students in the study of science, broaden the course scope, integrate 
with other disciplines, improve spelling/vocabulary, etc.). 

 
TEN SIGMA PERFORMANCE ACTIVITIES AND/OR ASSESSM ENTS 

PERFORMANCE ASSESSM ENTS ASSESSM ENT RUBRICS 
(see Teaching For High Performance: Science manual) (see RUBRICS manual) 

SC-Ph-01-01 Become a Famous Scientist SC-05 Rubric For Science Labs 
SC-Ph-02-01  Wind Driven Car SC-06 Science Notebook Rubric 
SC-Ph-03-01  Demonstrate Electro-Mechanics SC-08 Written Science Performances 
SC-Ph-04-01  If Newton Were Wrong SC-09 Science Fair: High School 
SC-Ph-04-02  Apps of NewtonÕs Laws of Motion SC-11 Scientific Investigation Report 
SC-Ph-04-03  Cartoon Critique                      (Testing a Hypothesis) 
SC-Ph-05-01  Database of Key Information  
SC-Ph-06-01  China Syndrome  
  

CONTENT AREA TEXTBOOK (S) AND SUPPLEM ENTAL RESOURCES 
  

 Adopted Textbook:   Physics. Serway, R.A. & Faughn, J.S. (Holt, Rinehart & Winston, 2002): Student & Teacher Eds. 
 

  Teacher  Resource K it:  Physics. Serway, R.A. & Faughn, J.S. (Holt, Rinehart & Winston, 2002) 
Teaching Transparencies Science in the News (Critical Thinking Lessons) 
CD-ROM One-Step Planner Lab Experiments Workbook 
Printable Teaching Resources Technology-based Lab Activities Workbook 
Customizable Lesson Plans Problem Workbook 
Powerful Test Generator Section Reviews Workbook 
Assessment Listing Workbook for Test Generator Chapter Tests With Answer Keys Workbook 
CD-ROM Interactive Student Tudor  

 
 Supplemental Mater ials:  

¥ Physics: Principles and Problems text set, by Murphy & Smoot (SWRSD Physical Science Itinerant Teacher Kit). 
¥ Principles of Technology textbook set and equipment set, by the Center for Occupational Research and 

Development (CORD). (Stored at the Koliganek site science stockroom when not in active use). 
Computer  Based Laboratory (CBL) modules with probes and graphing calculators (available at some sites, the 
SWRSD Media Center, and/or the AK DOE&ED).  
Mr. Wizard Videotape Set (SWRSD Media Center). 
Conceptual Physics resource text, by Hewitt & Suchocki (SWRSD Physical Science Itinerant Teacher Kit). 

 The M echanical Universe resource text and videotape set, by Olenick, Apostol, &  Goodstein. (SWRSD Media Center). 
ÒCulturally Responsive Science Curr iculumÓ by Sidney Stephens, 2000 (SWRSD Media Center). This resource helps 
familiarize the newcomer with dimensions of indigenous perspectives on science. (sj) 
ÒVillage ScienceÓ by Alan Dick, 1997. ISBN: 1-877962-35-X. One copy available in the main office at each site or the 
district office.) Solid guide for locally relevant exploration and application of science concepts via rural technologies 
(e.g., drying f ish, chainsaws, f irearms. (sj) 

  TEN SIGMA Curr iculum Manuals:  (Copies of the following are available at all sites and/or the district office)  
 ¥ Teaching For High Performance (Perfomance activities: Science, Language Arts, Math, Social Studies). 

¥ Positive and Productive Behaviors (Basic resource for the districtÕs K-12 positive behavior program). 
¥ Rubrics (RUB) (Hundreds of rubrics and checklists for all subject areas, at all grade levels). 
¥ Curriculum Course Standards (Course outlines for 15 different subject areas and related courses). 
 

 MAJOR INTERNET RESOURCES 
 ¥ Alaska State Science Content Standards http://www.educ.state.ak.us/ContentStandards/Science.html 
 ¥ Why Take High School Physics? http://www.intuitor.com/physics/physmain.html 
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 ¥ Physics Ð Utah Core Curriculum http://www.uen.org/core/core.do?courseNum=3640 
 ¥ Glenbrook High School Physics http://www.glenbrook.k12.il.us/gbssci/phys/phys.html 
 ¥ Brockport High School Physics Labs http://www.frontiernet.net/~jlkeefer/phys_labs.html 
 ¥ Physics 2000 http://www.colorado.edu/physics/2000/index.pl 
 ¥ High School Hub Physics http://highschoolhub.org/hub/physics.cfm 
 ¥ How Stuff Works Physical Science http://science.howstuffworks.com/physical-science-channel.htm 
 ¥ MSU Physics Simulations http://webphysics.ph.msstate.edu/javamirror/Default.htm 
 ¥ Today in Science History http://www.todayinsci.com/ 
 ¥ Brainy Quotes: Physicists http://www.brainyquote.com/quotes/type/type_physicist.html 
 ¥ NY Times Science Lesson Plans http://www.nytimes.com/learning/teachers/lessons/science.html 
  
ROGER TAYLORÕS CURRICULUM DESIGN FOR EXCELLENCE (INTEGRATED, INTERDISCIPLINARY UNITS) 

Southwest Region subscribes to Dr. T. Roger TaylorÕs Curriculum Design For Excellence website as a resource for all district 
teachers. It is loaded with ideas for fully integrated, interdisciplinary units or activities and proven effective teaching strategies 
for most subject areas, at most grade levels. See attached list of Sample Units Related to Physics/Chemistry. 
 
Access the website at http://www.rogertaylor.com/ Use the search engine to browse through available units; then, if desired, 
download complete copies of specif ic units (most of them are huge so be patient). When prompted, use the following:  

I .D. Name dillingham54 
Password 78104 

 
SUPPORT SERVICES 

  
  SWRSD Media Center  
 The district Media Center has resources for all class levels, in all subject areas, including professional development 

materials. The Media Specialist is a Library/Information Literacy expert and will help you find available district materials or 
help you secure additional resources through interlibrary loans and/or use of the Internet. Several times during the year you 
also will be encouraged to make reasoned suggestions for new materials that will be considered for purchase. For direct help, 
please contact the Southwest Region Media Specialist at 907-842-8246.  

 
 Instructional Support Staff 
 To help teachers, principals, and other staff at the various sites, Southwest Region Schools provides a very experienced 

instructional support staff who can help you establish more effective classroom routines and management practices or learn 
and use new or improved teaching and assessment strategies. They also can offer suggestions that will help you adapt to life 
and work in rural village schools so that you and your students will have a mutually respectful, more positive, more 
productive, and more satisfying experience. 

 
 Community Resources Related to Course 
 Each individual teacher and/or team of instructors, with the help of long time staff, students, parents and other concerned 

community members should cooperatively compile and periodically update a list of village elders, parents, local government 
leaders, business persons, and other concerned, active members of the community who are willing to share their wealth of 
experiences, knowledge and skills. Remember: It takes the whole village to educate a child. 
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