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Teachers’ Note: Many of the answers in this guide indicate simply that students’ activity answers will vary. Many of 
the questions in the workbook as well of the lessons require student inquiry and critical thinking and do not have a 
single correct answer. In cases where more specific answers are required or guidance is available, more information is 
provided here.
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 Activities: Answers
  All activity answers for this section will vary.
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 Activities: Answers
 1. Answers for the following should be expanded upon. Basic concepts that should be addressed for each part of 

this activity are:
 A. Changes in the industry’s revenue in part dictate how much money can be allocated to areas of government 

services in any given year. zyhe sharp drop from 2008 to 2009 contributed to the state’s tough year financially, 
including budget cuts.

 b. Technology advances and funding for further research and development in the industry are needed in order to 
reverse the decrease in oil production. Using Barrel Oil Equivalent results in a graph that shows so much more 
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gas production over oil because …
 c. Why do you think gas prices are consistently lower than oil prices? What do you think accounted for the spike 

in oil prices in 2008?
 d. Do you think the relationship between the state’s gross production tax revenue and natural gas prices 

indicates correlation with or without causation? Which is the driving factor in the relationship?

 2. This chart shows Oklahoma energy companies, the last stock prices for those companies, the percent change, 
and a symbol indicating whether the stock value of each company has increased, decreased or stayed flat. 
Clicking on the company brings up a page with additional stock information. The remainder of students’ answers 
will vary.
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 Activities: Answers
 1A. The family using natural gas as a heating source used more energy. That family used 87,054,682 Btu of energy. 

The family using heating oil used 84,600,900 Btu.

 1b. The vehicle that runs on natural gas uses more energy because 51 gallons of gasoline is equivalent to 6,336,138 
Btu, while 38 gallons of diesel fuel is equivalent to 5,270,220 Btu.

 2. Answers will vary.
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 Activities: Answers
 1. Answers will vary.

 A.  Disadvantages. 1. More costly (might have to drill 10,000 ft in a formation that’s only 5000 ft deep). 2. More 
difficult. “Geosteering” thru a formation, particularly if it’s a thin formation, might be tricky, especially if the formation 
is complicated and/or there are faults. (So geosteering successfully thru a formation requires lots of prior knowledge 
of the formation and a very trained and capable crew to do the steering.) 3. A horizontal well could produce from 
other formations uphole, but cannot produce from any formations below the horizontal segment of the well.

  Advantages. 1. Better production. More of the gas- or oil-bearing formation is exposed to the wellbore. 2. Can 
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drill more of a formation from a single pad. This can reduce the long-term “footprint” of the entire drilling operation, 
which is important in urban areas. Also advantageous for transporting gas – can run a pipeline to a single location 
rather than several.

  All of this points out the need for geologists and engineers who can correctly assess the prospect, and the need 
for data from mapping, analysis of core from past wells in the area, and seismic testing, and other well information 
that is collected over the years and available to the industry.

 2. Answers will vary.

More inforMAtion on oklAhoMA oil & nAturAl GAs
Oklahoma energy production has evolved from primarily oil to primarily gas• 
On an energy equivalency we produce about 4 times more gas than oil• 
The State’s budget rides on oil and especially gas prices (not production rates)• 
We have almost no control over energy prices – so we must be prepared• 
Despite large coal deposits, we import 95% of our coal from Wyoming• 
Despite ranking 6th in oil production we consume much more than we produce• 
Only gas maintains a positive energy balance for the State• 
We export twice as much natural gas to the interstate market as we consume• 
Power companies are publicly owned and must make money, thus we burn coal over natural gas where possible • 
because it is cheaper
Fossil fuels account for ~85% of U.S. energy consumption, and this will not change significantly, barring a • 
technological breakthrough, for a long time
The general public, as well as the industrial sector, make energy consumption decisions based on price. Given • 
their relatively high price, alternative energy sources cannot make significant inroads until fossil fuels cost more. 
Enormous reductions in our energy consumption could be realized without significant sacrifice by simply using • 
vehicles that are fit-for-purpose. Until gasoline costs more this will not happen on a large scale.
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 Activities: Answers

 1. The covalent compound CH4 is more flammable than  
ionic compounds because it contains both carbon and  
hydrogen. When these atoms are heated with oxygen  
gas, they combust, forming carbon dioxide and water.

 2. According to the National Energy Technology Laboratory: “Methane is a potent greenhouse gas, with 21 times 
the global warming potential of carbon dioxide. In fact, coal mining accounts for about 10% of U.S. methane 
emissions. Therefore, recovery of CBNG mitigates a large source of methane emissions and allows for economic 
use of the energy source.” The last sentence is key to understanding how capturing this reduces the release of 
greenhouse gases into the atmosphere from either working or abandoned coal mines.

 3. Coalbed methane can be extracted through vertical and horizontal wells; hydraulic fracturing; and the creation of 
“gob gas.”
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 Activities: Answers
  All activity answers for this section will vary.
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findinG hydrocArbons
The first step in exploration often is the acquisition of seismic data, which is gathered through the use of a large energy 
source (dynamite or vibrating trucks) to produce ground-penetrating energy waves. These waves travel downward into 
the subsurface but are deflected or refracted back to the surface where they are recorded. The nature of the returning 
waves gives clues on the extent, character, and orientation of subsurface rock formations. Seismic waves are affected 
by many factors including the nature of the wave, wave source, and rock density to same a few. 

A second method of investigation uses well logs, which are recordings of rock properties that are made in existing 
well bores. Such logs are used extensively in delineating the thickness, extent, and composition of rock formations, 
including reservoir properties and hydrocarbon saturation.

Once an area is identified that may contain hydrocarbons it becomes known as a “prospect”, and the next step is to 
drill a hole (or well) at the prospect and test for hydrocarbons. In the past, vertical wells were the only method used. But 
today, about a third or more of the wells are drilled horizontally through the prospective formation. This technique has 
proved to most effective in recovering oil and natural gas, particularly when the reservoir is artificially fractured to help 
drain areas where hydrocarbons are otherwise immobile due to low reservoir porosity and/or permeability.

Unconventional Energy Resources - Shale
By

Richard Andrews

Shale comprises about 70% of all sedimentary rocks in the earthʼs crust. It consists mostly of 
clay-size particles with lesser amounts of silt, sand, and carbonate minerals. In some places, 
shale contains considerable amount of organic material and silica making it brittle and
potentially rich in petroleum (oil and natural gas) (Fig. 1). Normally, shale lacks effective 
porosity and is so impermeable that petroleum and water cannot normally seep through it. Now-
a-days, however, these brittle and organic rich shales are deliberately drilled and artificially
fractured in order to release trapped hydrocarbons which then can be pumped or extracted to the 
surface. In some places, natural fracturing within the formation also aids in hydrocarbon mobility 
and extraction (Fig. 2). Because of its poor reservoir properties (lack of significant porosity and 
permeability), shale is regarded as an unconventional reservoir as compared to traditional
petroleum reservoirs such as sandstone and limestone. However, due to improved drilling and
recovery techniques, certain shale deposits are considered an attractive hydrocarbon exploration 
target in many parts of Oklahoma. The most prolific hydrocarbon-bearing shale in Oklahoma is 
called the Woodford Shale and the location of producing gas and oil wells in this formation is 
shown in Figure 3.

Hydrocarbon production from the Woodford Shale increased steadily each year since 2004 to 
about 25 billion cubic ft of gas (BCF) annually (Fig. 4). However, low product prices of about 
$4.5 per thousand cubic ft of gas (MCF) associated with large increases in incremental gas 
production rates has recently stymied development drilling of this play during the past 12 
months. This is noted on the graph by the number of producing wells shown by the blue 
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Figure 1. The Woodford Shale consists mostly of 
interbedded shale and cherty beds. Vertical 
fracturing is shown to occur in both strata but is 
most prevalent in the cherty beds.

Figure 2. Because of its high silica content, the 
Woodford Shale is very brittle both in the subsurface 
and at surface exposures. Show here are fractures 
filled with dead oil (bitumen). Location; McAlester 
Cemetery, southern Oklahoma.
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triangles. Through the first half of 2009 about 486 BCF of natural gas and over 1.5 million 
barrels oil was produced from the Woodford Shale play in Oklahoma.
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Figure 3. Woodford Shale well completions in 
Oklahoma (1934 – 2009). See map legend for 
well symbol explanation. From IHS Energy, 
2009.

Figure 4. Monthly oil and gas production, and 
well completions from January 2000 through
August 2009. From IHS Energy, 2009
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 Activities: Answers
 1. Oklahoma produces about .085 percent of U.S. coal production each year.

 2. Eastern Oklahoma has a great deal of Pennsylvanian rocks, which contain large coal reserves. To 
see the Pennsylvanian rocks in a cross section along with a map of the major geological provinces in 
Oklahoma, download http://s3.amazonaws.com/content.newsok.com/newsok/images/NIE/nie_docs/
OKRocksP3MapwithCrossSections.pdf. 

 3. LeFlore County produced the most coal from 1908 through 2008 (36,336,870 short tons). According to the 
coal production histogram (http://www.ogs.ou.edu/coal/images/coalprod73rep409.jpg), most coal came from 
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UNDERGROUND coal mines before about 1940. The first surface coal mines in Oklahoma were in 1915 when 
machines were able to perform more of the digging instead of the pick and shovel used in underground coal mines 
to that time. Most coal came from surface mines after about 1940. The reason that an increasing percentage 
of coal came from underground coal mines after about 1990 is because one coal operator (GCI) located a coal 
permit with a sizeable underground coal resource. 

  Other answers will have some variation.

other relAted MAteriAl About oklAhoMA’s GeoloGy And coAl resources
Educational Publication 9 • 
http://www.ogs.ou.edu/level2-earthscied.php
Geologic provinces map and cross sections  • 
http://www.ogs.ou.edu/MapsBasic/Provinces_crosssec.pdf
Geologic map of Oklahoma  • 
http://www.ogs.ou.edu/geolmapping/Geo_mapOK1954.pdf
OGS Educational Publication 9 (scroll down to access all or parts of the publication)  • 
http://www.ogs.ou.edu/level2-earthscied.php
Oklahoma Generalized Geologic Time Scale  • 
http://www.ogs.ou.edu/pubsscanned/EP6geoTimescaleChart.pdf
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 Activities: Answers
The Southwestern Power Administration (an agency of the U.S. Department of Energy) markets the power from the 
dams operated by the U.S. Army Corps of Engineers (superscript 1 below) and the Grand River Dam Authority (an 
agency of the State of Oklahoma) markets the power from its dam (superscript 2 below). Kaw Dam is operated by 
the USACE, but the hydroelectric plant is owned and operated by the Oklahoma Municipal Power Authority, another 
Oklahoma state agency.

There are 12 dams in Oklahoma that generate hydropower. Three are on the Grand River – Ft. Gibson1, Markham Ferry2, 
and Pensacola2, and four are on the Arkansas River — Robert S. Kerr1, Webbers Falls1, Keystone1, and Kaw. In addition, 
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Broken Bow Dam1 is on the Mountain Fork, Tenkiller Ferry Dam1 is on the Illinois River, Eufaula Dam1 is on the Canadian 
River, Denison Dam1 is on the Red River, and the Salina Pumped Storage Project2 is on Chimney Rock Hollow.

 1. Answers will vary.

 2. In the year 2000, Eufaula Dam produced enough energy to provide electricity for about 31,192 households. The 
remainder of the answer will vary.

 3. Part 1: What are some of the advantages of hydropower over other forms of power generation? Hydropower has 
the following advantages: It is more cost efficient for consumers during peak use times; its federal regulation helps 
keep utility rates low; it leads to less dependence on fossil fuels; and it generates less air pollution.

  Part 2: Early dams were originally built for flood control.

  Part 3: Water in hydropower dams follows the following path: (D) Reservoir (B) Penstock (A) Turbine (C) River.

  Part 4: Hydropower is especially valuable during peak demand because it saves consumers from purchasing 
peak power at higher rates and from the need to build more generating plants to meet demand.

Net electricity generation: 320,000 MWh (1.7% of US) from hydro. Total net electricity generation 4,615,000 MWh 
(So hydro provides ~7%); ~7% from renewables, mostly wind and hydro

Pensacola Dam: 1938–1941. First hydroelectric facility built in OK, longest multiple-arch dam in U.S. Creates Grand 
Lake O’ the Cherokees.

RS Kerr Dam: 1958–1964. Originally Markham Ferry Project. Creates Lake Hudson. Salina Pumped Storage Project.

Denison Dam: On Red River. Built by USACE, completed in 1944, impounds Lake Texoma. At time was “largest rolled-
earth fill dam in the world”. Produces ~250,000 MWh electricity/yr.

Kay Dam: Built by USACE. OK Municipal Power Authority purchased substructure of dam in 1987 and constructed 
hydroelectric plant. Kaw Hydroelectric generates ~104 gigawatt hrs annually. Provides power for over 35 municipal 
electrical systems

resource link
http://ga.water.usgs.gov/edu/hyhowworks.html• 
http://www.eia.doe.gov/state/state_energy_profiles.cfm?sid=OK• 
http://www.eia.doe.gov/cneaf/electricity/st_profiles/oklahoma.html• 
http://www.eia.doe.gov/cneaf/solar.renewables/page/state_profiles/oklahoma.html• 
http://govguru.com/oklahoma/hydropower-or-hydroelectric-power• 
http://www.eia.doe.gov/cneaf/solar.renewables/page/hydroelec/hydroelec.html• 
http://www.nrel.gov/docs/fy04osti/34916.pdf. good book. see below.• 
http://www.swpa.gov/agency.aspx, click on SWPA – Overview video• 
http://www.nrel.gov/docs/fy04osti/34916.pdf • 
For information on Grand River Dam Authority, http://www.grda.com/Electric/transmission.html• 
For hydropower operational details (i.e., power generation during peak demand), go to http://www.swt-wc.usace.• 
army.mil/ops_hydropower/KEYShydro.html



19

 Activities: Answers
 1. See chart above. (NEED ANSWERS)

 2. Answers will vary.

 3. Answers will vary.

# # # #
# # # #
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 Activities: Answers
  All activity answers for this section will vary.
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 AdditionAl Activity
 2. Identify someone in your community who works in the energy industry. Remember, this person may work in any 

number of capacities for an energy company, government agency, media outlet and more. Ask them to come 
speak to your class about working in the energy industry, or interview them about their career choice.

 Activities: Answers
  All activity answers for this section will vary.
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eXPlorinG enerGy lesson Activities

lesson 1: Myths & MisconcePtions
 1. Answers will vary.

 2. Answers will vary.

 3. Among countries with data for all six years of 2004 through 2009, the U.S. has become most significantly more 
reliant on crude oil imports — statistically — from Azerbaijan, making a 98.2% jump from 484,000 barrels in 2004 
to 27,516,000 barrels in 2009. The U.S. has become most significantly less dependent on imports from Uruguay, 
falling 5,332% from 2,064,000 barrels in 2004 to 38,000 barrels in 2009. In absolute numbers among countries 
with complete data, the U.S. was most reliant in 2009 on imports from Canada (904,914,000 barrels) and least 
reliant on imports from Hungary (14,000 barrels).

lesson 2: huMAn & environMentAl hAzArds
 1. Answers will vary.

 2. Answers will vary. The following sites will help with providing major disasters that students may include. 
Oil spills: http://geology.com/articles/largest-oil-spills-map 
Nuclear power: www.atomicarchive.com/Reports/Japan/Accidents.shtml 
Coal mining: www.sourcewatch.org/index.php?title=Coal_mining_disasters

lesson 3: conservAtion
 1. Answers will vary.

 2. According to the NPR graphic: “The power systems in the U.S. run primarily on AC power, and power utilities rely 
on these AC�DC�AC converters to control the power flow between any two separate transmission system. The 
converters, which can cost more than $50 million, act like air locks between regional power grids, enabling the 
precise control of the energy between systems.”

 3. Answers will vary.

lesson 4: other renewAble sources
  All activity answers for this lesson will vary.

lesson 5: investinG in oklAhoMA’s future
  All activity answers for this lesson will vary.

lesson 6: evAluAtinG whAt you’ve leArned
  All activity answers for this lesson will vary.
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resource links
Oklahoma Geological Survey • 
www.ogs.ou.edu/homepage.php

U.S. Energy Information Administration • 
www.eia.doe.gov

U.S. Energy Information Administration Energy Kids • 
www.eia.doe.gov/kids/index.cfm

National Energy Technology Lab • 
www.netl.doe.gov

Oklahoma Department of Commerce • 
www.okcommerce.gov

Green Learning • 
www.re-energy.ca

Physics Education Technology Project • 
http://phet.colorado.edu/en/for-teachers/browse-activities

http://ga.water.usgs.gov/edu/hyhowworks.html • 

http://education.usgs.gov/• 

http://www.agiweb.org/index.html• 

Energy website designed for children • 
http://www.eia.doe.gov/kids/

Explanation of energy units and information about comparing and converting them at • 
http://tonto.eia.doe.gov/energyexplained/print.cfm?page=about_energy_units

U.S. energy consumption and production by fuel type • 
http://tonto.eia.doe.gov/energyexplained/print.cfm

Fuel costs for electricity generation (not including nuclear or renewables) • 
http://www.eia.doe.gov/cneaf/electricity/epa/figes4.html

Good source for discussion on Oklahoma Energy Sources • 
http://tonto.eia.doe.gov/state/state_energy_profiles.cfm?sid=OK

Visualizing US electric grid • 
http://www.npr.org/templates/story/story.php?storyId=110997398

Natural gas powered plants in the U.S. • 
http://www.powermag.com/issues/cover_stories/Map-of-natural-gas-power-plants-
in-the-United-States-by-nameplate-capacity-and-total-production-costs_1360.html

need More info & resources?
OGS Educational Publication 9 has it.

Just go to http://www.ogs.ou.edu/level2-earthscied.php  
for more information about Oklahoma geology, geologic 

history, and geologic ages, as well as numerous resources.
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DO NOT RE‐NUMBER IN ANY WAY; NUMBERS CORRESPOND TO SPECIFIC OBJECTIVES IN 

STATE DEPARTMENT OF EDUCATION GUIDELINES; DO NOT CHANGE THE WAY CERTAIN 

PARTS ARE BOLDED; RELATIVE FONT SIZE DIFFERENCES TO BE MAINTAINED 

 

 

Exploring Energy 

Priority Academic Student Skills (PASS) standards addressed 

Grades 7‐12 
 

CORE CURRICULUM: SCIENCE 
 

GRADES 7‐8 

 

SCIENCE PROCESSES AND INQUIRY 
 

Process Standard 1: Observe and Measure ‐ Observing  is the first action taken by the learner to acquire new 

information about an object, organism, or event. Opportunities for observation are developed through the use 

of a variety of scientific tools. Measurement allows observations to be quantified. 

1. Identify qualitative and/or quantitative changes given conditions (e.g., temperature, mass, volume, 

time, position, length) before, during, and after an event. 

2. Use appropriate tools (e.g., metric ruler, graduated cylinder, thermometer, balances, spring scales, 

stopwatches) when measuring objects, organisms, and/or events.  

3. Use appropriate System International (SI) units (i.e., grams, meters, liters, degrees Celsius, and 

seconds); and SI prefixes (i.e., micro‐, milli‐, centi‐, and kilo‐) when measuring objects, organisms, 

and/or events.  

 

Process  Standard  3: Experiment  ‐  Experimenting  is  a method of  discovering  information.  It  requires making 

observations and measurements to test ideas. 

1. Ask questions about the world and design investigations that lead to scientific inquiry. 

2. Evaluate the design of a scientific investigation. 

3.  Identify  variables  and/or  controls  in  an  experimental  setup:  independent  (tested/  experimental) 

variable and dependent (measured) variable.  

4. Identify a testable hypothesis for an experiment.  

5. Design and conduct experiments.  

6. Recognize potential hazards and practice safety procedures in all science activities.  

 

Process  Standard  4:  Interpret  and  Communicate  ‐  Interpreting  is  the  process  of  recognizing  patterns  in 

collected data by making inferences, predictions, or conclusions. Communicating  is the process of describing, 

recording, and reporting experimental procedures and results to others. Communication may be oral, written, 

or  mathematical  and  includes  organizing  ideas,  using  appropriate  vocabulary,  graphs,  other  visual 

representations, and mathematical equations.  

1. Report data in an appropriate method when given an experimental procedure or data.  

2. Interpret data tables, line, bar, trend, and/or circle graphs.  

3. Evaluate data to develop reasonable explanations, and/or predictions.  

4. Accept or reject hypotheses when given results of an investigation.  

5. Communicate scientific procedures and explanations. 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Process Standard 5: Inquiry ‐ Inquiry can be defined as the skills necessary to carry out the process of scientific 

or  systemic  thinking.  In  order  for  inquiry  to  occur,  students  must  have  the  opportunity  to  ask  a  question, 

formulate a procedure, and observe phenomena.  

1. Use systematic observations, make accurate measurements, and identify and control variables.  

2. Use technology to gather data and analyze results of investigations.  

3. Review data, summarize data, and form logical conclusions.  

4. Formulate and evaluate explanations proposed by examining and comparing evidence, pointing out 

statements that go beyond evidence, and suggesting alternative explanations. 

 

GRADES 9‐12 

 

SCIENCE PROCESSES AND INQUIRY 
 

Process Standard 1: Observe and Measure ‐ Observing  is the first action taken by the learner to acquire new 

information  about  an  object  or  event.  Opportunities  for  observation  are  developed  through  the  use  of  a 

variety of scientific tools. Measurement allows observations to be quantified.  

1.  Identify  qualitative  and  quantitative  changes  given  conditions  (e.g.,  temperature,  mass,  volume, 

time, position, length) before, during, and after an event.  

2. Use appropriate tools (e.g., metric ruler, graduated cylinder, thermometer, balances, spring scales, 

stopwatches) when measuring objects and/or events.  

3.  Use  appropriate  System  International  (SI)  units  (i.e.,  grams,  meters,  liters,  degrees  Celsius,  and 

seconds); and SI prefixes (i.e. micro‐, milli‐, centi‐, and kilo‐) when measuring objects and/or events.  

 

Process  Standard  3:  Experiment  ‐  Experimenting  is  a method of  discovering  information.  It  requires making 

observations and measurements to test ideas. 

1. Evaluate the design of a physical science investigation.  

2. Identify the independent variables, dependent variables, and controls in an experiment.  

4. Identify a hypothesis for a given problem in physical science investigations.  

5. Recognize potential hazards and practice safety procedures in all physical science activities.  

 

Process  Standard  4:  Interpret  and  Communicate  ‐  Interpreting  is  the  process  of  recognizing  patterns  in 

collected data by making inferences, predictions, or conclusions. Communicating  is the process of describing, 

recording, and reporting experimental procedures and results to others. Communication may be oral, written, 

or  mathematical  and  includes  organizing  ideas,  using  appropriate  vocabulary,  graphs,  other  visual 

representations, and mathematical equations.  

1. Select appropriate predictions based on previously observed patterns of evidence.  

2. Report data in an appropriate manner.  

3. Interpret data tables, line, bar, trend, and/or circle graphs.  

4. Accept or reject hypotheses when given results of a physical science investigation.  

5. Evaluate experimental data to draw the most logical conclusion.  

6. Prepare a written report describing the sequence,  results, and  interpretation of a physical science 

investigation or event.  

7. Communicate or defend scientific thinking that resulted in conclusions.  

8.  Identify  and/or  create  an  appropriate  graph  or  chart  from  collected  data,  tables,  or  written 

description.  

 

Process  Standard  5: Model  ‐ Modeling  is  the  active  process  of  forming  a mental  or  physical  representation 

from data, patterns, or relationships to facilitate understanding and enhance prediction. 

1. Interpret a model which explains a given set of observations. 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2. Select predictions based on models.  

3. Compare a given model to the physical world.  

 

Process Standard 6: Inquiry ‐ Inquiry can be defined as the skills necessary to carry out the process of scientific 

or  systemic  thinking.  In  order  for  inquiry  to  occur,  students  must  have  the  opportunity  to  ask  a  question, 

formulate a procedure, and observe phenomena. 

1.  Formulate  a  testable  hypothesis  and  design  an  appropriate  experiment  relating  to  the  physical 

world.  

2. Design and conduct physical science investigations in which variables are identified and controlled.  

3. Use a variety of technologies, such as hand tools, measuring instruments, and computers to collect, 

analyze, and display data.  

4.  Inquiries  should  lead  to  the  formulation  of  explanations  or  models  (physical,  conceptual,  and 

mathematical).  In  answering  questions,  students  should  engage  in  discussions  (based  on  scientific 

knowledge, the use of  logic, and evidence from the investigation) and arguments that encourage the 

revision of their explanations, leading to further inquiry. 

 

PHYSICAL SCIENCE 
 

Standard 1: Structure and Properties of Matter ‐ All matter  is made up of atoms.  Its structure is made up of 

repeating patterns and has characteristic properties.  

1.  Matter  is  made  up  of  minute  particles  called  atoms,  and  atoms  are  composed  of  even  smaller 

components (i.e., protons, neutrons, and electrons). 

 

Standard  3:  Interactions  of  Energy  and Matter  ‐  Energy,  such  as  potential,  kinetic,  and  field,  interacts  with 

matter and is transferred during these interactions.  

2. Waves, including sounds and seismic waves, waves on water, and light waves, have energy and can 

transfer  energy  when  they  interact  with  matter  (such  as  used  in  telescopes,  solar  power,  and 

telecommunication technology).  

 

CHEMISTRY 
 

Standard 1: Structure and Properties of Matter ‐ All matter  is made up of atoms.  Its structure is made up of 

repeating patterns and has characteristic properties.  

1.  Matter  is  made  up  of  minute  particles  called  atoms,  and  atoms  are  composed  of  even  smaller 

components (i.e., protons, neutrons, and electrons). 

4. A compound is formed when two or more kinds of atoms bind together chemically. Each compound 

has unique chemical and physical properties. 

 

PHYSICS 
 

Standard 3: Interactions of Energy and Matter – Energy (potential, kinetic and field) interacts with matter and 

is transferred during these interactions.  

1.  Waves  have  energy  and  can  transfer  energy  when  they  interact  with  matter.  Sound  waves  and 

electromagnetic waves are fundamentally different.  

 

CORE CURRICULUM: SOCIAL STUDIES 
 

GRADE 7 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WORLD GEOGRAPHY 
 

Standard 1: The student will use maps and other geographic representations, tools, and technologies to 

analyze relationships between people, places, and environments of world regions from a spatial perspective.  

1. Locate, gather, analyze, and apply information from primary and secondary sources.  

3. Construct and use maps, globes, graphs, charts, models, and databases to analyze spatial 

distributions and patterns.  

 

Standard 2: The student will examine the major cultural and physical regions of the world to interpret the 

earth’s complexity.  

2. Identify examples of and reasons for conflict and cooperation among groups, societies, countries, 

and regions.  

 

Standard 3: The student will examine the interactions of physical systems that shape the patterns of the 

earth’s resources.  

1. Identify forces beneath and above the earth’s crust, explaining the processes and agents that 

influence the distribution of resources.  

 

Standard 4: The student will evaluate the human systems of the world.  

2. Explain patterns and processes of global economic interdependence (e.g., developed and developing 

countries, economic activities, and world trade).  

3. Describe how changes in technology, transportation, and communication affect the location of 

economic activities.  

 

Standard 5: The student will examine the interactions of humans and their environment.  

1. Identify and describe the relationship between the distribution of major natural resources (e.g., 

arable land, water, fossil fuels, and iron ore) and developed and developing countries.  

 

Standard 6: The student will analyze problems and issues from a geographic perspective using the skills and 

tools of geography.  

3. Analyze local, regional, national, and world policies and problems having spatial dimensions (e.g., 

acid rain and international boundaries; and water quality affected by run‐off from poultry and hog 

farms).  

 

GRADES 9‐12 

 

ECONOMICS 

 
Standard 1: The student will evaluate how societies answer the three basic economic questions: what goods 

and services to produce, how to produce them and for whom are they produced?  

 

Standard 2: The student will explain how prices are set in a market economy by using supply and demand 

graphs, and determine how prices provide incentives to buyers and sellers.  

1. Determine how price and nonprice factors affect the demand and supply of goods and services 

available in the marketplace.  

 

OKLAHOMA HISTORY 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Standard 1: The student will demonstrate process skills in social studies.  

2. Identify, evaluate, and explain the relationships between the geography of Oklahoma and its 

historical development by using different kinds of maps, graphs, charts, diagrams, and other 

representations such as photographs, satellite‐produced images, and computer‐based technologies.   

 

WORLD GEOGRAPHY  
 

Standard 1: The student will use maps and other geographic representations, tools and technologies to 

acquire, process, and report information from a spatial perspective.  

1. Apply geographic representations and technologies to depict, analyze, explain and solve geographic 

problems. 

 

Standard 5: The student will evaluate the interactions between humans and their environment.  

1. Explain how human actions modify the physical environment.  

2. Describe how physical systems affect human systems such as the impact of major natural 

hazards/disasters on humans.  

3. Explain the changes that occur in the meaning, use, distribution, and importance of resources.  

 

CORE CURRICULUM: MATHEMATICS 
 

GRADE 8 

 
Standard 5: Data Analysis ‐ The student will use data analysis, probability, and statistics to interpret data in a 

variety of contexts.  

1. Data Analysis: Select, analyze and apply data displays in appropriate formats to draw conclusions 

and solve problems.  

 

GRADES 9‐12 

 

PROCESS STANDARDS 

 
Process Standard 1: Problem Solving  

1. Apply a wide variety of problem‐solving strategies (identify a pattern, use equivalent 

representations) to solve problems from within and outside mathematics.  

2. Identify the problem from a described situation, determine the necessary data and apply 

appropriate problem‐solving strategies. 

 

Process Standard 4: Connections 

2. Apply mathematical problem‐solving skills to other disciplines.  

3. Use mathematics to solve problems encountered in daily life. 

 

Process Standard 5: Representation 

2. Use a variety of mathematical representations as tools for organizing, recording, and communicating 

mathematical ideas (e.g., mathematical models, tables, graphs, spreadsheets). 

 

ALGEBRA I 
 



29

Standard 3: Data Analysis, Probability and Statistics ‐ The student will use data analysis, probability and 

statistics to formulate and justify predictions from a set of data.  

1. Data Analysis 

b. Make valid inferences, predictions, and/or arguments based on data from graphs, tables, 

and charts. 

 

ALGEBRA II 
 

Standard 3: Data Analysis and Statistics ‐ The student will use data analysis and statistics to formulate and 

justify predictions from a set of data. 

2. Measures of Central Tendency and Variability 

b. Analyze and synthesize data from a sample using appropriate measures of variability (range, 

variance, standard deviation). 

 

CORE CURRICULUM: THE ARTS 
 

GRADES 7‐12 
 

Standard 4: Visual Art Appreciation ‐ The student will appreciate visual art as a vehicle of human expression.  

2. Demonstrate respect for personal artwork and the artwork of others.  

3. Demonstrate thoughtfulness and care in completion of artworks.  

 

INTEGRATED CURRICULUM: TECHNOLOGY EDUCATION 
 

GRADES 7‐10 

 
Standard 1: The student will define the characteristics and scope of technology in our world today.  

1.  Examine  the  evolution,  application  and  significance  of modern  technology  and  its  impact  on  our 

lives in the twenty‐first century.  

2. Identify the effects and reasons for commercialization of technology.  

 

Standard  3:  The  student  will  identify  and  describe  the  importance  of  technology  and  the  relationships 

between and among technology and other fields.  

1. Recognize and describe technology transfer from one product to another.  

2. Recognize and describe inventions and innovations shared across new technologies.  

 

Standard  4:  The  student will  identify  and differentiate  the  cultural,  social,  economic  and  political  effects  of 

technology.  

1. Determine the impact and consequences of technology.  

 

Standard 5: The student will recognize the effects of technology on the environment.  

1. Describe technologies used to repair damage in the environment.  

2. Examine ways to reduce resource use through technology.  

3. Identify practices available for monitoring the environment to provide feedback for decisions.  

 

Standard 9: The student will describe technological advances that enhance science and mathematics and 

describe how science and mathematics advance technology. 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Standard  14:  The  student  will  identify  and  describe  advances  and  innovation  in  the  energy‐power, 

biotechnology, communications, transportation, manufacturing, construction, and agriculture techniques used 

to improve each field.  

 

Standard  15:  The  student  will  identify  and  describe  energy‐power,  biotechnology,  communications, 

transportation,  manufacturing,  construction,  and  agriculture  technology  principles  necessary  to  create 

products and processes.  

 

Standard  16:  The  student  will  identify  and  define  how  energy‐power,  biotechnology,  communications, 

transportation,  manufacturing,  construction,  and  agriculture  technologies  apply  to  various  occupational 

clusters.  

 

Standard 17: The student will identify how technology systems are affected by energy‐ power, biotechnology, 

communications, transportation, manufacturing, construction, and agriculture.  

2.  Recognize  and  define  the  purpose  and  uses  for  information  skills  as  it  relates  to  energy‐power, 

biotechnology,  communication,  transportation,  manufacturing,  construction,  and  agriculture 

technologies.  

 

Standard 19: The student will explore the organization and management systems of business and industry.  

 

Standard  20:  The  student  will  explore  career  opportunities  to  determine  occupational  and  educational 

choices.  

1. Examine opportunities related to specific occupations (e.g. career search software, field trips, guest 

speakers  and  hands‐on  activities  dealing  with  lasers,  medical,  technology,  fiber‐optics,  robotics, 

biotechnology,  computer‐aided  drafting,  electronics,  engineering,  computer  literacy,  microwave 

systems, and other technology systems.)  
 

INTEGRATED CURRICULUM: INSTRUCTIONAL TECHNOLOGY 
 

GRADES 7‐8 

 

Standard 5: The student will demonstrate knowledge of technology research tools.  

1. Use content‐specific tools, software, and simulations (e.g., environmental probes, graphing 

calculators, exploratory environments, Web tools) to support learning and research. 

5. Research and evaluate the accuracy, relevance, appropriateness, comprehensiveness, and bias of 

electronic information sources concerning real‐world problems. 

 

GRADES 9‐12 
 

Standard 1: The student will demonstrate  knowledge of basic operations and concepts.  And make  informed 

choices among technology systems, resources, and services.  

 

Standard 4: The student will demonstrate knowledge of technology communications tools.  

2. Routinely and efficiently use online information resources to meet needs for collaboration, research, 

publications, communications, and productivity. 

 

INTEGRATED CURRICULUM: INFORMATION LITERACY 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GRADES 7‐12 
 

Standard 1: Inquire, think critically, and gain knowledge.  

ALL subsections in Skills, Dispositions, Responsibilities and Self‐Assessment Strategies. 

 

Standard 2: Draw conclusions, make informed decisions, apply knowledge to new situations, and create new 

knowledge.  

  ALL subsections in Skills, Dispositions, Responsibilities and Self‐Assessment Strategies. 

 

Standard 3: Share knowledge and participate ethically and productively as members of our democratic society. 

ALL subsections in Skills, Dispositions, Responsibilities and Self‐Assessment Strategies. 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