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Lesson Planning Guide

Unit: Natural Gas Industry – Patterns in Energy Use Over Time
Competency: Recognize that renewable and nonrenewable natural resources are invaluable in supplying energy and materials used by people.
PA Standards Included: 3.1.7.C4, 3.2.8.A2, 3.2.8.B4; 4.1.8.B, 4.3.8.C, 4.5.8.D; 13.1.8.A-D, 13.1.8.E
Grade Level: 6-8 (modify for use in 9-12)
Approximate Time: 4 – 45 minute class periods
Big Idea: Sustainable use of natural resources is essential to provide for the needs and wants of all living things now and in the future.
Essential Question: How are the needs and wants of all living things (including humans) directly connected to successful management of natural resources?
Performance Standards

	Performance Standard
	Suggested Evaluation Method

	1. Students will generate a set of timelines of the major events which have shaped the energy and natural gas industry. Students will document the connections between these major events as they have served to shape the natural gas industry.
	Student Research, Student Discussion, Student Projects, Rubric


Multiple Intelligence Types: 
Verbal/Linguistic
Visual/Spatial

Intrapersonal

Interpersonal

Resources: 
Web Resource - http://www.pct.edu/degreesthatwork/naturalgas.htm
Web Resource - http://www.naturalgas.org/overview/background.asp  

Web Resource - http://www.naturalgas.org/overview/history.asp 
Web Resource - http://www.readwritethink.org/classroom-resources/student-interactives/timelin
Equipment/Materials/Software: 
Computer (with internet access and speakers)
Student Computers (or laptop cart if available)
Printer (optional for students)
Access to Library and Databases (optional)
Document Camera (optional)
LCD Projector (optional)
Suggested Learning Sequence


	Strategy
	Outline
	Resources/Equipment

	Performance Standard 1
	Students will generate a set of timelines of the major events which have shaped the energy and natural gas industry. Students will document the connections between these major events as they have served to shape the natural gas industry.
	

	Introduction
	Teachers will begin with a brief discussion of how systems change over time (example: gasoline and hybrid car development over time highlighting the energy used for power). Students will have the opportunity to conduct research on how the natural gas industry has changed over time. Students should begin researching using the links provided and then locate other resources as needed to complete their assignment. Student research should not be limited to the links provided in the resource.
	Resource 2A

	Activity
	Students will complete a timeline of six major events that have shaped the energy and natural gas industry in the United States. Students should record the date of the event (by year), the event, the event’s significance, and also the source of their information. Students should summarize their events in the notetaker provided.
	Resource 2B

	Activity
	Students will complete a timeline of six major events that have shaped the energy and natural gas industry in Pennsylvania. Students should record the date of the event (by year), the event, the event’s significance, and also the source of their information. Students should summarize their events in the notetaker provided.
	Resource 2C

	Activity and Discussion
	Teachers should introduce the technology tool described in the resource section and provide an example for students to follow. Students should create one timeline based on the information in Resource 2B. Students should create one timeline based on the information in Resource 2C. Students should print both timelines.
	Resource 2D

	Activity
	Using the student generated timelines students should review their individual timelines. Students should highlight two events on each of their timelines and be prepared to discuss why these two events were selected. Students should work individually, in pairs, then in small groups to share their events and information.
	Resource 2E

Resource 2F

Resource 2G

	Activity
	After working in groups, students will generate a final timeline of four major events that have shaped the energy and natural gas industry, both in the United States and in Pennsylvania. Students will then create a final timeline using the technology tool. Students will record the connections between consecutive events on their timeline. A student rubric is included. 
Note: The priority of this portion of the activity is to identify the relationships and connections between the major events selected by each student. The identification of the major events and their subsequent justification should have been completed and assessed in the earlier parts of this activity. The rubric is designed to assess the connections between the major events, not the significance of the events individually.
	Resource 2H

	Assessment
	Teachers are encouraged to review the student rubric prior to the activity. The rubric provides a framework for scoring and can be modified to meet the needs of the teacher.
	Resource 2I

	Discussion
	Teachers should generate two timelines. Teachers are encouraged to document major events, as shared by students, in both timelines. Teachers can highlight major events and also add additional information as needed.
	Resource 2J


WHERE TO 

	W
	Students will explore how systems change over time based on prompts and resources provided by their teacher. 

	H
	Students use energy daily. A specific source of energy, natural gas, has generated a natural gas industry that has greatly expanded in Pennsylvania over the last decade. Many students are exposed to the natural gas industry by various media outlets. Students will explore how the history of the natural gas industry has changed over time as well as use this research to generate projected changes in the future of the system.

	E
	Students will explore the various events in the natural gas industry and explore how these changes have helped to shape the current natural gas industry.

	R
	Students will use various resources that encourage them to identify and reflect on misconceptions and gaps in conceptual understanding.

	E
	Students will work individually, in pairs, and in small groups to monitor their understanding.

	T
	Teachers can modify each lesson based on the individual needs of students. Assessment rubrics can be modified to meet the individual needs of students.

	O
	Students will be exposed to classroom based activities with the opportunity to develop student generated projects.


Resource #2A – Timeline of Natural Gas Industry (Overview)

Students will create two timelines based on information they are provided and research they conduct. Students will highlight the major events of the energy and natural gas industry in the United States on one timeline. Students will highlight the major events of the energy and natural gas industry in Pennsylvania on a second timeline. The timelines should include the major accomplishments and events that shaped the industry. After generating the timelines, students will analyze the timelines and also make connections and predictions based on the information they have collected.

Interactive Resource to Make Student Timelines

Students should collect time specific information about major events in the energy and natural gas industry. Students must collect a minimum of six events for each area. Students will summarize their information on the graphic organizer below. Students must include all pieces of information for each date selected. 

Students should use the links provided to begin their research. Students are expected to find additional resources in order to collect enough data to construct a complete historical overview. 

Background and History of Natural Gas Industry – United States

Natural Gas - Background

http://www.naturalgas.org/overview/background.asp 

Natural Gas - History

http://www.naturalgas.org/overview/history.asp
Resource #2B – History of the Natural Gas Industry in the United States Notetaker

History of Natural Gas Industry in the United States

	
	Date

(Year)
	Event
	Significance
	Source

	Example
	1855
	Robert Bunsen invented a burner that mixed air with natural gas.
	The "Bunsen burner" showed how gas could be used to provide heat for cooking and warming buildings.
	http://fossil.energy.gov/education/energylessons/gas/gas_history.html 

	1
	
	
	
	

	2
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	6
	
	
	
	


Resource #2C – History of the Natural Gas Industry in Pennsylvania Notetaker

History of Natural Gas in the Pennsylvania

	
	Date

(Year)
	Event
	Significance
	Source

	Example
	1756
	Gas lighting experiments in Philadelphia.
	Natural gas was used to fuel street lamps in the city of Philadelphia. This gas provided light at night.
	http://fossil.energy.gov/education/energylessons/gas/gas_history.html  

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	


Resource #2D – Instructions to Generate Student Timelines

Students will use their information to construct a timeline. Students can access the timeline generator by entering the following Internet address into their web browser (students should have access to a printer):

Visit: http://www.readwritethink.org/classroom-resources/student-interactives/timelin
In the upper left panel, locate the search function. Search keyword “timeline” under the search function (picture below):
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Select Classroom Resources, Timeline (picture below):
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Students can generate descriptive timelines that can be plotted with their choice of units of measure
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Select Student Interactive Timeline, and then select Get Started (picture below):

[image: image3.png]Student Interactive

hare / & Print This Page / (5 Print All Materials (Note: Handouts must be printed separately)

Grades K
Interactive Type  Organizing & Summarizing
Tech Requirement Flash Player required

R ht:/ v readwritethink.org

Ifiles/resources/interactives
Itimeline/

GET STARTED





Students should enter their information from their “History of Natural Gas in the United States” graphic organizer and their “History of Natural Gas in the Pennsylvania” graphic organizer. Please note that the software places events on the time in the order they appear. The scale of the timeline is not to scale. Students are asked to print each of their timelines separately. 

Resource #2E – Discussion of Major Events of the Natural Gas Industry (Think)

Students will use the student created timelines in the previous activity. Students will work in groups to discuss their timelines. 

Think. Students should review their individual timelines. Students should highlight two events on each of their timelines (four events total) by highlighting them to share with a larger group. Students should be comfortable with their two events to discussion and share the events with their groups.

Resource #2F – Discussion of Major Events of the Natural Gas Industry (Pair)

Pair. Students will work in pairs. Students will share their events with their pair. 

Why did you select your two events as significant events to share with your group?

As your pair shared, what did you notice that was similar between your events? 

As your pair shared, what did you notice that was different between your events? 

What major events would you like to share with a larger group and why?

Resource #2G – Discussion of Major Events of the Natural Gas Industry (Share)

Share. Students will work in a group of four students (modify to no less than three and no more than five students). Students will share their events with their group.

Why did you select your events as significant events to share with your group?

As your group shared, what did you notice that was similar between your events? 

As your group shared, what did you notice that was different between your events? 

What major events would you like to share with a larger group and why?

Resource #2H – Timeline of Major Events of the Natural Gas Industry (Demonstrate) 

Demonstrate. Students will work individually. Based on the information students have gathered individually, in their pair, and in small groups, students will generate a final timeline that demonstrates their understanding of the major events of the natural gas industry. Students will construct a timeline of their four major events (which may or may not be different from their initial events used in their discussion). Students will demonstrate their understanding of the connections between the major events by annotating their timelines. Between each major event, students must write one connection that links the two events. (Example: What part of Event “A” lead to Event “B”? Why was Event “C” important in laying the foundation for Event “D”?) An example is shown below. Student rubric are included below.
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Resource #2I – Timeline of Major Events of the Natural Gas Industry (Rubric) 

What major events shaped the natural gas industry in the United States and in Pennsylvania? Using two major events (one from the United States history and one from the Pennsylvania history), design a timeline that demonstrates your understanding of the major events which have helped shape this industry. Students should make a new timeline showing their four major events and connections. Your project will be assessed using the basic rubric below.

	Category
	Explanation
	Points 

Earned
	Points 

Possible

	Initial Student Generated Timeline (United States)
	 Students will generate a timeline that includes six major events focused on the natural gas industry in the United States.
	
	20

	Initial Student Generated Timeline (Pennsylvania)
	Students will generate a timeline that includes six major events focused on the natural gas industry in Pennsylvania. 
	
	20

	Discussion Participation
	Student is active and engaged in group discussions. 
	
	10

	Final Student Generated Timeline 
	Students will generate a timeline that includes the four major events focused on the natural gas industry in the United States and Pennsylvania 

(two events from each initial timeline). 
	
	5

	Connections
	 Students make connections between major events. 

(Example: What part of Event “A” lead to Event “B”?)
	
	40

	Grammar and Conventions
	Student timelines are free of grammatical errors and follow language conventions.
	
	5

	
	
	
	100


Resource #2J – Timeline of Major Events of the Natural Gas Industry (Discussion) 

Whole Group. Teachers will facilitate a class discussion. Teachers will create two timelines on a board that is visible to all students. Teachers should mark the major events from the United States timeline in one color (example: red) and the major events from the Pennsylvania timeline in a different color (example: blue) on the same timeline. Teachers should encourage each group to share major events to complete a detailed timeline.
