
SCI104 PHYSICAL SCIENCE 
High School Grades 9-12 Required/Block 1.0 Credit 

Physical Science is a fully integrated, standards-based course designed to build on prior student knowledge and skills gained from 
earlier K-8 science lessons and/or other successfully completed high school science courses. Students study and apply essential  
processes and concepts from both basic physics and basic chemistry in order to build a solid foundation for the continued study of 
science. Students conduct field and laboratory investigations, consistently practice all health and safety rules, use scientific 
methods during investigations, and make informed decisions using critical-thinking and scientif ic problem solving skills. Specific 
investigations are approached in a qualitative and quantitative manner in keeping with the developing mathematical skills of the 
students and the course focuses on the following topics: Force and Motion, Energy Transformations, Structure and Properties of 
Matter, Changes and Interactions of Matter, and Solution Chemistry. 
 
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 
 

UNIVERSAL, INTEGRATIVE SKILLS   
   

A. Use appropr iate technology to locate, access, retr ieve, organize, produce, publish and present histor ical 
information and academic products. Students are expected to:  

AK Stds 

 1. apply technology appropriate for research and presentation (e.g., computers, scanners, copiers, printers, 
calculators, audio/visual tools, telephones, fax machines, calculators); and  

TCH A2 

 2. use appropriate technology to produce quality products (e.g., summaries, reports, essays, research papers, 
instructions, graphs, charts, letters, resumes, proposals, artwork, electronic presentations, web pages, et.al.) 

TCH C3 

B. Use histor ical data from a var iety of pr imary and secondary sources to broaden ones perspective and 
understanding of Physical Science. Students are expected to: 

 

 3. analyze the importance of collected data about specific issues related to science;  
 

SCI  D1 

 4. detect bias in written, oral and audio-visual source materials (e.g., textbooks, informational books, 
documents, novels, newspapers, magazines, artwork, music, movies, documentaries, television, the 
Internet);  

LAN E3 

 5. compare/contrast differing perceptions or points of view about selected topics and issues; and LAN E2 
 

 6. explain how innovations or events can have both positive and negative consequences due to perspective;  SCI  D2 
 

C. Integrate the knowledge and skills of Physical Science and other  disciplines to develop the attitude and 
essential skills of an independent, lifelong learner  and informed cit izen. Students are expected to: 

AK Stds 

 7. perform responsibly: attend, be punctual, follow directions, manage time, stay on task, meet deadlines, 
persist, complete quality work; 

STW A1 

 8. cooperate, work well in teams, practice leadership, do fair share of group work, allow others to contribute, 
help resolve group conflicts, help make group decisions; 

STW A2 

 9. carefully read and/or listen in order to take effective notes that identify the main idea and supporting 
evidence of various written materials, lectures, audio-visual presentations, and group discussions; 

LAN B1 
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 10. use appropriate writing and speaking skills to produce, revise, present, evaluate, and discuss a variety of 
reports and essays about topics and issues relevant to Physical Science; 

LAN A4 

 11. apply appropriate mathematical procedures, including process skills and graphical, physical, numerical, 
algebraic, and verbal mathematical models, to solve problems related to Physical Science;  

MTH E1 

 12. use brainstorming strategies to envision and discuss potential solutions, including ways to present and 
evaluate ideas, products and projects; 

SC1 B3 

 13. acknowledge and/or cite references and/or sources of authority in an appropriate research style; and 
 

LAN D3 

 

SCIENTIFIC INQUIRY &  PROCESSES  
  

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

AK Stds 

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

SCI  B6 

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

SCI  B5 

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

SCI  B2 

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

SCI  B2 

 18. discuss scientif ic hypotheses and theories as to strengths and weaknesses according to current scientif ic 
evidence and information; 

SCI  B4 

 19. organize, analyze, evaluate, make inferences, predict trends, and communicate valid conclusions that are 
logical and supported by evidence; 

SCI  B1 

 20. express scientif ic laws symbolically and employ mathematical procedures to solve physical problems; MTH C1 

 21. graph data to observe and identify relationships between variables; MTH C1 

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

 23. 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  B5 

E. Develop an understanding of the nature and history of science including the impact of technology and 
the relationships among scientific, cultural, social and personal perspectives. The student is expected to:  

AK Stds 

 24. understand and effectively use the language of science including such terms as Òfact,Ó Òobservation,Ó 
Òconcept,Ó Òprinciple,Ó Òlaw,Ó and Òtheory; 

SCI  C1 

 25. recognize that the value of any given technology may not be the same for different groups of people 
and/or at different points of time (e.g., snow machine or firearms use in different parts of Alaska; 

SCI  C3 

 26. research a current technological challenge (e.g., problems related to distance delivery courses), 
identifying possible solutions, and evaluating the impact of each solution; 

SCI  B3 

 27. describe how varied perspectives (i.e., cultural, political, economical, religious, and philosophical) have 
impacted the advancement of science; 

SCI  C3 

 28. compare/contrast aboriginal ÒNative ways of knowingÓ and formal science as practiced in the Western 
European and American intellectual tradition; 

SCI  C4 

 29. describe the scientif ic principles involved in a subsistence activity such as hunting, gathering, fishing, and 
gardening; 

SCI  C4 

 30. analyze the dynamic relationships among differing perspectives by analyzing the competition for natural  
resources by various groups (e.g., fishermen, loggers, miners, the military, and the petroleum industry); 

SCI  C8 

 31. describe the role of serendipity or chance in scientif ic discoveries; SCI  C6 

 32. explain the importance of scientif ic innovations (i.e., compass, microscope, computer); SCI  D2 

 33. research and describe the historical contributions of major scientists (e.g., Newton, Einstein, Hawking);  SCI  C7 

 34. investigate instances when the observations of scientists were not in accord with prevailing ideas of the 
time (e.g., Galileo, Leonardo da Vinci, Charles Darwin). 

SCI  C8 

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

AK Stds 
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 35. describe locally observed phenomena in terms of Physical Science terminology and concepts. SCI  B1 

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

SCI  D1 

 37. evaluate the impact of scientif ic research and innovations on scientif ic thought, society, and the 
environment; 

SCI  D2 

 38. recommend solutions to local problems (e.g. erosion, f looding, waste disposal, electrical power) through 
the use of Physical Science concepts, principles and processes; 

SCI  D3 

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

SCI  D4 

 40. discuss public policy as it relates to current issues in science (e.g., f ish and game management, mineral 
rights, land use policies, building permits). 

SCI  D5 

 

FORCE AND MOTION  
   
G. Understand the concepts of force and motion evident in everyday life. The student is expected to:  AK Stds 

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

SCI  A5 

 42. explain the relationship of motion to an objectÕs mass, and the applied force: SCI  A5 
 

 43. recognize that the gravitational attraction between objects is proportional to their masses and decreasing 
with distance; 

SCI  A5 

 44. understand that when one thing exerts a force on another, an equal amount of force is exerted back on it; SCI  A6 
 

 45. explain that different kinds of materials respond to electric and magnetic forces (i.e., conductors, 
insulators, magnetic and non-magnetic materials); 

SCI  A6 

 46. analyze the effects caused by changing force or distance in simple machines as demonstrated in common 
household devices; and 

SCI  A6 

 47. investigate and demonstrate mechanical advantage and efficiency of various machines such as levers and 
pulleys. 

SCI  A6 
 

H. Know the effects of waves on everyday life. The student is expected to:  AK Stds 
 48. describe the interactions of waves (i.e., reflection, refraction, wave addition)  SCI  A6 

 
 49. demonstrate wave types and their characteristics including interference through a variety of activities such 

as modeling with ropes and coils; 
SCI  A6 

 50. identify uses of electromagnetic waves in various technological applications such as fiber optics SCI  A6 
 

 51. demonstrate the application of acoustic principles such as in echolocation, musical instruments, noise 
pollution, and sonograms.  

SCI  A6 
 

  
ENERGY TRANSFORMATIONS  
   

I . Explain the impact of energy transformations in everyday life. The student is expected to:  AK Stds 
 52. describe the law of conservation of energy; SCI  A8 

 
 53. investigate and apply the concepts of heat transfer through solids, liquids, and gases by convection, 

conduction, and radiation evident in typical Alaskan dwellings;  
SCI  A8 

 54. analyze the eff iciency of energy conversions that are responsible for the production of electricity such as 
from radiant, nuclear, and geothermal sources, fossil fuels such as coal, gas, oil, and the movement of 
water or wind;  

SCI  A8 

 55. investigate and compare economic and environmental impacts of using various energy sources such as 
rechargeable or disposable batteries and solar cells;  

SCI  A8 

 56. measure the thermal and electrical conductivity of various materials and explain results;  SCI  A8 
 

 57. investigate and compare simple series and parallel electrical circuits; SCI  A8 
 

 58. analyze the relationship between an electric current and the strength of its magnetic f ield using simple 
electromagnets; and  

SCI  A8 
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 59. analyze the effects of heating and cooling processes in systems such as the weather, living creatures, and 
mechanical equipment.  

SCI  A8 
 

J. Determine kinetic and potential energy in a system. The student is expected to: AK Stds 
 60. relate the structure of water to its function as the universal solvent;  SCI  A1 

 
 61. relate the concentration of ions in a solution to physical and chemical properties such as pH, electrolytic 

behavior, and reactivity;  
SCI  A1 

 62. simulate the effects of acid rain on soil, buildings, statues, or microorganisms; SCI  D1 
 

 63. demonstrate how various factors inf luence solubility including temperature, pressure, and nature of the 
solute and solvent; and 

SCI  D1 

 64. demonstrate how factors such as particle size, inf luence the rate of dissolving.  SCI  D1 
 

STRUCTURE &  PROPERTIES OF MATTER  
  

K. Comprehend relationships that exist between properties of matter  and its components. The student is 
expected to: 

AK Stds 

 65. research and describe the historical development of the atomic theory;  SCI  A1 
 

 66. use the periodic table to describe atoms in terms of their base components (i.e., protons, neutrons, 
electrons); 

SCI  A1 
 

 67. predict the properties of an element (i.e., reactivity, metal, non-metal) using the periodic table and verify 
the predictions through experimentation; 

SCI  A1 

 68. investigate and identify properties of fluids including density, viscosity, and buoyancy; SCI  A1 
 

 69. relate the chemical behavior of an element including bonding, to its placement on the periodic table; and  SCI  A1 
 

 70. classify samples of matter from everyday life as being elements, compounds, or mixtures.  SCI  A1 
 

 

CHANGES AND INTERACTIONS OF MATTER  
  

L. Explain how changes in matter  affect everyday life. The student is expected to:  AK Stds 
 71. distinguish between physical and chemical changes in matter such as oxidation, digestion, changes in 

states, and stages in the rock cycle;  
SCI  A2 

 72. analyze energy changes that accompany chemical reactions such as those occurring in rising bread, hot 
and cold packs, and glow sticks to classify them as endergonic or exergonic reactions;  

SCI  A2 

 73. investigate and explain the law of conservation of mass;  SCI  A2 
 

 74. recognize that radioactivity is a result of the decay of unstable nuclei; SCI  A2 
 

 75. compare the relative wavelengths and applications of different forms of electromagnetic radiation (i.e., x-
ray, visible, infrared, microwaves, radio); 

SCI  A2 

 76. describe types of nuclear reactions such as f ission and fusion and their roles in applications such as 
medicine and energy production; and  

SCI  A2 

 77. research and describe the environmental and economic impact of the end-products of chemical and 
nuclear reactions.  

SCI  D2 
 

 

SUGGESTED ACTIVITIES, RESOURCES AND SAMPLE ASSESSMENTS 
 

SUGGESTED GENERAL ACTIVITIES:  
¥ Village Science (Alan Dick: Culturally relevant lessons from the Alaska Native Knowledge Network stressing aspects 

 of daily  village life can be used to help students link to major science concepts and principles. Activities related to 
 wood and water,  stoves, steam baths, the local weather, outboard motors, and firearms can be used as 
 ÒspringboardsÓ to introduce concepts  such as matter, energy, forces acting on matter to introduce science 
 concepts such as matter, energy, forces acting on matter and energy, etc. 

¥ Pr inciples 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.  

¥ Hands-on Explorations of Major  Concepts See Media Center video sets: Mr. Wizard, Bill Nye the Science Guy. 
¥ K ites and Rockets: design, build and launch with predictions of actions/reactions; track lift, thrust, and Trajectories.  
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¥ Establish Daily Routines: Use simple strategies like ÒThis Day in Science HistoryÓ, ÒFeatured Scientist of the 
 DayÓ, ÒScience  Quote of the DayÓ, and/or ÒScience Word of the DayÓ to immerse students in the study of science, 
 integrate science with other disciplines, improve spelling and vocabulary, etc. See Today in Science History at 
 http://www.todayinsci.com/ 

 
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-09-01-01 Floating/Sinking Pop Cans ¥ SC-05 Reduce, Reuse, Recycle 
¥ SC-09-02-01 Lab Safety/Procedure Manual ¥ SC-05 Rubric For Science Labs 
¥ SC-09-03-01 Graph Your Daily Energy ¥ SC-06 Science Notebook Rubric 
¥ SC-09-04-01 Graph Standard to Metric  ¥ SC-08 Written Science Performances (secondary) 
¥ SC-09-05-01 New Unit for Horsepower ¥ SC-09 Science Fair: High School 
¥ SC-09-06-01 Demonstrate Energy and Motion ¥ SC-10 Exhibition of Electrical Circuits 
¥ SC-09-06-02 Hot Atoms/Molecules Skit ¥ SC-11 Scientific Investigation Report  
¥ SC-09-07-01 Alternative Sources of Electricity  
¥ SC-09-07-02 Wire and Diagram Circuits  
¥ SC-09-08-01 Impact of Light/Sound Technologies 
¥ SC-09-09-01 Produce a Salt 

 

  
CONTENT AREA TEXTBOOK (S) AND SUPPLEM ENTAL RESOURCES 
 

Adopted Textbook: 
 

 

 

Holt Science Spectrum: A Physical Science Approach (Use the teacherÕs guide for extension 
activities, including the ÒInternet ConnectÓ NSTALinks; web site URLs are provided for most topics 
in the textbook. 

I tinerant Physical Science Teacher K it:  
 

Tubs of materials for labs and other hands on activities, including class room 
sets of readings like October Sky by Homer Hickam, Hiroshima by John 
Hersey, and Alas Babylon by Pat Frank. Inventory the materials and replenish 
missing items well in advance of expected use. 

 SWRSD Media Center : Contains many useful science resources among which are the following: 
 ¥ The Mechanical Universe resource text and videotape set, by Olenick, Apostol, & Goodstein. (SWRSD Media 

Center). 
¥ Culturally Responsive Science Curriculum by Sidney Stephens, 2000 (SWRSD Media Center). This resource 

helps familiarize the newcomer with dimensions of indigenous perspectives on science. (sj) 
¥ Village Science by Alan Dick, 1997. ISBN: 1-877962-35-X. One copy available in the main off ice at each site or 

the district office.) ÒSolid guide for locally relevant exploration and application of science concepts via rural 
technologies (e.g., drying fish, chainsaws, f irearms.Ó (sj) 

¥ Bill Nye the Science Guy video set 
¥ Mr. Wizard video set 
¥ GEMS: Great Experiments in Math and Science. Lawrance Hall of Science, Berkeley, CA. 
¥ Disney, Discovery, Eyewitness, Nova, and other science program video sets. 

 TEN SIGMA CURRICUULUM M ANUALS: Copies of the following should be at all sites and distr ict office. 
 ¥ Teaching For High Performance: (Student performance activities for Science, Math Language Arts, and Social 

Studies) 
 ¥ Rubrics and Other Assessment Tools: (100Õs of rubrics and checklists for all subject areas and all grade levels) 
 ¥ Tools For Teaching Productivity: (Outlines for Activity units, assessment rubrics, documentation forms) 
 ¥ Positive and Productive Behaviors: (Basic resource for he districtÕs Positive Behavior program) 
 FIRST STEPS LITERACY RESOURCES: All K-12 teachers should have and use copies of the following: 

¥ Reading Developmental Continuum ¥ Writing Developmental Continuum 
¥ Reading Resource Book ¥ Writing Resource Book 
¥ Oral Language Developmental Continuum ¥ Spelling Developmental Continuum 

 

¥ Oral Language Resource Book ¥ Spelling Resource Book 
   
 MAJOR INTERNET RESOURCES 
 EED - Alaska Content Standards: Science Learn about Position, Velocity, Acceleration 
 How Stuff Works: Physical Science  Why Gravity Causes Things to Fall 
 Fear not!  Physics Explained How Nuclear Bombs Work 
  Make a Basketball Jumpshot Every time Two Pendulums, One Heavy, One Light 
 What is an Atom?  What is Friction? 
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 Fly by a House at Speed of Light How Special Relativity Works 
 Velocity Calculator What would happen if  you fired a gun...? 
 How Fireworks Work How Boomerangs Work 
 How Light Bulbs Work New York Times Lesson Plans: Science 
  
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. I t 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 f ind 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 an 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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