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Module Summary

Overview of Module

This module is based on developing an understanding of UAVs, its past history and future advancement in the aerospace field.   It is most appropriate for students in grades 10-12.
Primary Career Cluster:
Transportation, Distribution and Logistics

Science, Engineering, Technology and Math (STEM)

Primary Career Pathway:  Transportation Operations, Facility and Mobile Equipment Maintenance, Engineering and Technology, Science and Mathematics 

Related Occupations:  Aerospace Engineer, Aeronautical Engineer, Mechanical, Engineer, Electronics Technician, Computer Programmer, Computer Engineer, 
Systems Engineering/Technician, Robotics/UAV, Math & Science Educator,
Pilot

Recommended Subject Areas:  Physical Science, Physics, Algebra, Engineering, 
Technical Education

Cluster Knowledge and Skills and Performance Elements
Academic Foundations

· ESS01.02.03 Organize oral and written information.  
Communications

· ESS02.03.02 Organize information to use in written and oral communications. 

· ESS02.04.02 Evaluate the reliability of information from informational texts, Internet Web sites and/or technical materials and resources.
· ESS02.05.01 Compose multi-paragraph documents clearly, succinctly and accurately. 

· ESS02.05.03 Use correct grammar, spelling, punctuation and capitalization when preparing written documents.

· ESS02.06.01 Prepare oral presentations to provide information for specific purposes and audiences

· ESS02.06.04 Deliver oral presentations that sustain listeners’ attention and interest.
Problem-Solving and Critical Thinking

· ESS03.04.04 Evaluate information and data to determine value to research objectives. 

Information Technology Applications

· ESS04.06.02 Deliver presentations with supporting materials. 

Leadership and Teamwork
· ESS07.03.01 Work with others to achieve objectives in a timely manner.
Common Core Standards


Language Arts:

· WHST.11-12.7. Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation.
· SL.11-12.4. Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
· SL.11-12.5. Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
Mathematics:
· N-Q 1. Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

· N-Q 3. Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 
· A-CED 3. Represent constraints by equations or inequalities, and by systems of equations and/or inequalities, and interpret solutions as viable or non-viable options in a modeling context. 
· A-REI 3. Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters. 

· A-REI 10. Understand that the graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane, often forming a curve (which could be a line). 
· S-ID 7. Interpret the slope (rate of change) and the intercept (constant term) of a linear model in the context of the data. 
Objectives

	What I Want Students to Know
	What I Want Students to be Able to Do

	· How to conduct research on the Internet 
· Gain knowledge of careers related to the topics presented.

	· Document and research the information found on UAVs
· Evaluate and compare effects of design changes on the performance of UAVs
· Develop and present a PowerPoint presentation of the collected research

· Build and present a physical model of a UAV to the classroom audience


Measurement Criteria

Students will be assessed on this problem-based dynamics study on the following criteria:

· Their knowledge about how the history of UAVs help an engineer design an aircraft.
· Students will be evaluated on their historical research presentation and oral report, which will include a time-line, accurate technical information, and communication skills.
· Their description of how developments in aerospace technology impact society in positive and negative ways.
Teacher Notes

· Assembling the BlimpDuino will require approximately 60 minutes before the class begins this module.  See instructions for ordering the kit in Section L of this module.  NOTE:  Allow three weeks for ordering the kit and/or other materials ahead of time. (Currently the BlimpDuino kit is unavailable.  The website states that an updated kit should be released in 2012.)
· In this activity, the students are to focus their efforts on the research of an unmanned aerial vehicle and present on an invention that was important to the advancement of aerospace technology.
· Since there are so many different types of unmanned aerial vehicles with a variety of purposes, give each student team a unique type of UAV to research.  

· Listed below are twelve types of UAV’s:

· Aerosonde 

· Apoena

· A160 Hummingbird

· Camcopter S-100 

· Carcara 

· Draganflyer

· EMT Aladin

· Helios Pathfinder
· Luna X 2000

· RQ-5 Hunter

· SAGEM Sperwer

· Switchblade

· Introduce the activity as a research study.  The focus is to develop an understanding of UAV history and functions/purpose and application.
· Using the Internet and library resources, students will research and then present findings to the class.  Students should plan the presentation to be between a minimum of 5 to a maximum of 10 minutes long.  Shorter or longer presentations should be counted off points for not abiding by the standards.
· Students may decide to add information to enhance the presentation and to help the classroom audience understand how the UAV invention or innovations to the invention were important to the advancement of aerospace technology.

Time required to Complete Problem: Roughly five 55-minute class periods ( two days for research, two for developing PowerPoint presentations and physical models, and one for presentations. ) 
Module Support Materials Summary

· Previous to this lab day, assemble the BlimpDuino according to the instructions found on its web site. http://diydrones.com/
Materials needed:
· BlimpDuino (see directions for ordering below)

· A small helium tank
· Computers with Internet access as well as MS Word and PowerPoint programs

· Library access

· Notebook

· Paper

· Cardboard or Styrofoam or other recycled materials

· Glue and/or tape

· Scissors and/or Xacto knife
Websites:

· Instructions for assembling the BlimpDuino can be found at http://diydrones.com/profiles/blog/show?id=705844%3ABlogPost%3A44817.  If you cannot access this specific webpage, go to http://dihydrones.com and look at the links near the top of the page, such as Main, MyPage and Store.  Click onto the BlimpDuino link to see a description of the BlimpDuino as well as links to two sources for buying the kit.  The cost for the kit is approximately $89.  The BlimpDuino Controller Board is also available without the rest of the kit for approximately $35.

· Included on the BlimpDuino webpage are links to what else you’ll need, as well as instructions for making the kit, operating modes, and using the BlimpDuino as well as instructions for making it from scratch.

· Your BlimpDuino kit comes with most of what you need to complete the blimp, and all the hard-to-find and unique parts. Here's what else you'll need.  This list can also be seen at http://diydrones.com/profiles/blogs/other-things-youll-need-to
· A soldering iron and solder

· A FTDI cable (DIY Drones cable recommended) to program the board.

· Helium (Available in the balloon kits available for $18 at Target, or a larger tank from Amazon)

· A 7.4v LiPo battery (any other one of that approximate size and capacity will do, as long as it's under about 35-40 grams)

· A balancing charger (This one, with this power supply, will do the trick and is inexpensive)

· If you want to use RC mode, you'll need an RC system with at least three channels. Any will work, starting with simple systems such as this one. You’ll also need two female-to-female RC cables.

· A 9v battery for the ground beacon

· Double-stick tape to attach the board to the gondola

· Velcro tape to attach the gondola to the envelope

· Superglue
	Lesson Outline
	UAV/BlimpDuino Study:  A Research Project

	Time Estimate:  Approximately 4 hours or five 45-minute class periods

	Objectives

	1. Develop an understanding of UAVs, identifying their various purposes

2. Evaluate and compare the effects of design changes on the performance of these aircrafts
3. Document and research the information found on UAVs 

4. Develop a PowerPoint presentation of the collected research

	Materials & Resources

	· Handout 1:  Procedure for BlimpDuino Research Project Materials

· Handout 2:  Post Activity:  Classroom Discussion and Overview

· BlimpDuino

· Small helium tank

· Computers with Internet access as well as MS Word and PowerPoint programs

· Library access

· Notebook

· Paper

· Cardboard or Styrofoam or other recycled materials

· Glue and/or tape

· Scissors and/or Xacto knife
· Websites:  

http://diydrones.com
http://www.pbs.org/wgbh/nova/spiesfly/uavs.html
http://www.uavm.com/uavindustry/historicalbackground.html
http://www.draganfly.com/news/2009/03/04/a-short-history-of-unmanned-aerial-vehicles-uavs/
http://science.howstuffworks.com/reaper1.htm   
http://www.fas.org/irp/program/collect/uav.htm

	Agenda

	Step
	Minutes
	Activity

	1
	60
	(Optional)

Teacher:  Assemble the BlimpDuino previous to beginning this activity according to instructions at http://diydrones.com. (Currently discontinued.  New model set to be released sometime in 2011.)

	2
	45
	Introduce the topic of UAVs and clarify for students the purpose of this study.  Describe to students what is expected of them in this research study (research, documentation, power point presentation, oral presentation of technical topics, and physical model).

Identify student teams of two.  Assign each team a UAV research topic from the given list of twelve types of UAV’s:

1. Aerosonde 

2. Apoena

3. A160 Hummingbird

4. Camcopter S-100 

5. Carcara 

6. Draganflyer

7. EMT Aladin

8. Helios Pathfinder
9. Luna X 2000

10. RQ-5 Hunter

11. SAGEM Sperwer

12. Switchblade

Give students Handout 1 covering procedures and research questions as well as the presentation rubric.  Have students begin their research.

	3
	45
	Research continues.  Documentation continues.  Students may begin developing their PowerPoint presentations and work on their physical models

	4
	45
	Students continue working on PowerPoint presentations and physical models.

	5
	45
	Students continue working on PowerPoint presentations and physical models.

	6
	45
	Student teams present research projects (PowerPoint document, oral presentation and physical model).


Procedure for BlimpDuino Research Project
http://diydrones.com
Procedure 

1. Work in teams of two to gather important historical facts related to the assigned UAV aerospace inventions.

2. Keep a daily log of important facts in a notebook.

3. Record the URL (Uniform Resource Locator) address for the best websites    

   that discusses your particular aerospace invention.
4. Summarize results of the research in a PowerPoint presentation.

5. Construct a physical model to use as a visual aid.

6. Present the PowerPoint to the class.

7. Student presentations and reports must address the following questions:

· When and where was the aerospace invention invented and further developed?
· Who were the people who made significant contributions to the original invention and the development of the technology? How did they work: e.g., individually, in teams, or with other countries?
· What advantages does this invention offer compared to other forms of flight?

· What are the disadvantages of this invention compared to other forms of flight?
Suggested websites:

· http://diydrones.com
· http://www.pbs.org/wgbh/nova/spiesfly/uavs.html
· http://www.uavm.com/uavindustry/historicalbackground.html
· http://www.draganfly.com/news/2009/03/04/a-short-history-of-unmanned-aerial-vehicles-uavs/
· http://science.howstuffworks.com/reaper1.htm   
· http://www.fas.org/irp/program/collect/uav.htm
Post Activity – Classroom Discussion and Overview


Essential Questions 

1. What was the first recorded use of an unmanned aerial vehicle? 
2.   What was the first successful UAV? 

3. What were some of the challenges facing the first designer?

4. What are some advantages of an unmanned aerial vehicle?

5. What are some disadvantages of an unmanned aerial vehicle?

6. What are some of the most used military unmanned aerial vehicles in the recent decade? 

Post Activity – Classroom Discussion and Overview

Essential Questions with Suggested Answers 

1. What was the first recorded use of an unmanned aerial vehicle? 
During the American civil war, an inventor patented an unmanned balloon that carried explosives that could be dropped after a time-delay fuse mechanism triggered the basket to overturn its contents. 

2. What was the first successful UAV? 

By 1883, the first aerial photograph was taken using a kite, a camera and a very long string attached to the shutter-release of the camera

3. What were some of the challenges facing the first designer?

Air currents and weather patterns made it difficult to estimate for how long to set the fuse, and the balloon was never successfully deployed.

4. What are some advantages of an unmanned aerial vehicle?

No loss of lives

5. What are some disadvantages of an unmanned aerial vehicle?

Lacking the human capacity to assess a situation and be adaptable in problem solving

6. What are some of the most used military unmanned aerial vehicles in the recent decade? 

Desert Hawk

Teacher

Assessment Material
Final Evaluation Criteria
Students will be assessed on this module using the following criteria:

· An effective presentation must clearly state the main points and precise details. The main points should include but are not limited to the following:
· A description of the UAV function / purpose and application

· Information on UAV’s development history

· A time-line of its development to date

· Accurate technical information (description of the UAV function / purpose and application

· Description of the impact, both positive and negative, that this development in aerospace technology has had on society.

· All presentation components should reflect preparation, anticipation, and organization and be delivered with accuracy, brevity, and clarity.  The oral presentation should include but not be limited to the following: 

· Communicate all necessary project details in a clear, concise manner.

· Demonstrate confidence and enthusiasm to command the attention of the audience.

· Conclude with a strong summary that restates important points and reinforces what the audience has learned.

· Stay within the allocated time of a minimum of 5 minutes to a maximum of 10 minutes. 

· Visual Aids should be:

· Relevant and should clearly convey the desired information.
· Accurate 3D representations in the form of a mockup, prototype, or 3D solid model to enhance and support the presentation.
Final Evaluation Scoring Guide or Rubric

Scoring Legend:

1 – Poor  2 - Below Average  3 – Average  4 – Above Average  5 - Excellent

	Grading Score Sheet for UAV/BlimpDuino:  A Research Project

	Student or Student Group Name: 

	Criteria
	Scoring

	
	1
	2
	3
	4
	5

	1.  The presentation must clearly state the main points and precise details. The main points should include but are not limited to the following:
· A description of the UAV function / purpose and application

· Information on UAV’s development history

· A time-line of its development to date

· Accurate technical information (description of the UAV function / purpose and application

· Description of the impact, both positive and negative, that this development in aerospace technology has had on society.
	
	
	
	
	

	2.  All presentation components should reflect preparation, anticipation, and organization and be delivered with accuracy, brevity, and clarity.  The oral presentation should include but not be limited to the following: 

· Communicate all necessary project details in a clear, concise manner.

· Demonstrate confidence and enthusiasm to command the attention of the audience.

· Conclude with a strong summary that restates important points and reinforces what the audience has learned.

· Stay within the allocated time of a minimum of 5 minutes to a maximum of 10 minutes.
	
	
	
	
	

	3. Visual Aids should be:

· Relevant and should clearly convey the desired information.
· Accurate 3D representations in the form of a mockup, prototype, or 3D solid model to enhance and support the presentation.
	
	
	
	
	

	

	Total Score ____  


Optional Final Scoring Rubric


	
	Evaluating Student Presentations

	
	

	
	Poor

1
	Fair

2
	Acceptable

3
	Exceeds Acceptable

4
	Total points

	Title Page
	Student team names and project name were identified on the title page/slide
	Student team names, project name, class period and date were identified on the title page/slide
	Student team names, course name, project name, class period and date were evident on the title page/slide
	Student team names, school name, course name, project name, class period, and date were all evident on the title page/slide
	

	Organization
	Audience cannot understand presentation because there is no sequence of information.
	Audience has difficulty following presentation because student jumps around.
	Student presents information in logical sequence which audience can follow.
	Student presents information in logical, interesting sequence which audience can follow.
	

	Subject Knowledge
	Student does not have grasp of information; student cannot answer questions about subject.
	Student is uncomfortable with information and is able to answer only rudimentary questions.
	Student is at ease with expected answers to all questions, but fails to elaborate.
	Student demonstrates full knowledge (more than required) by answering all class questions with explanations and elaboration.
	

	Visual Aid
	Student uses superfluous graphics or no graphics, not have physical model
	Student occasionally uses graphics that rarely support text and presentation. Student does not have a physical model
	Student's graphics relate to text and presentation. Student has a poor quality physical model (evidence of very little time investment)
	Student's graphics explain and reinforce screen text and presentation.  Student has physical model
	

	Mechanics
	Student's presentation has four or more spelling errors and/or grammatical errors.
	Presentation has three misspellings and/or grammatical errors.
	Presentation has no more than two misspellings and/or grammatical errors.
	Presentation has no misspellings or grammatical errors.
	

	Eye Contact
	Student reads all of report with no eye contact.
	Student occasionally uses eye contact, but still reads most of report.
	Student maintains eye contact most of the time but frequently returns to notes.
	Student maintains eye contact with audience, seldom returning to notes.
	

	Elocution
	Student mumbles, incorrectly pronounces terms, and speaks too quietly for students in the back of class to hear.
	Student's voice is low. Student incorrectly pronounces terms. Audience members have difficulty hearing presentation.
	Student's voice is clear. Student pronounces most words correctly. Most audience members can hear presentation.
	Student uses a clear voice and correct, precise pronunciation of terms so that all audience members can hear presentation.
	

	Citations Page
	No evidence of citations slide/page exist
	Slide/page has only one citation identified
	Slide/page has more than one and less than three citation identified
	Slide/page has three or more citations identified and they do not include Wikipedia
	

	
	
	
	
	Total Points:
	


A P P E N D I X

Glossary of Terms

Elocution:  A quality manner of speaking which shows control of gesture and vocal variety. 

MS PowerPoint:  A presentation program which can include audio and visual as well as word documents 

UAV:  Unmanned aerial vehicle 

 Other Items: 
· The history of aerospace technology is abundant with major engineering achievements.  In a short span of less than 100 years, history has seen the Wright Brothers first powered flight and eventually voyages into space with the Apollo and Space Shuttle programs and Mars Rovers. 

· The aerospace field is primarily expanding into the UAV fields; it is important that the students raise their level of understanding regarding the functions of these vehicles and that their research should intrigue them to pursue this field of study.

Handout 2,  A Research Project Module








Teacher Guide for Handout 2


A Research Project Module











� Adapted from Evaluating Student Presentations, Information Technology Evaluation Services, NC Department of Public Instruction
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