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American teens are embracing the subjects of science, technology, engineering and mathematics 
(STEM) with increasingly positive attitudes; yet many lack the necessary encouragement from 
mentors and role models in these fields, according to this year's Lemelson-MIT Invention Index. 

The annual survey, which gauges Americans' perceptions about invention and innovation, also 
reveals teens' altruistic intentions and feelings of preparedness to pursue careers in STEM fields. 

Teens reveal STEM optimism and altruistic motives 

The 2009 Lemelson-MIT Invention Index found an overwhelming majority of teens surveyed (85 
percent) expressed interest in science, technology, engineering and mathematics, with "curiosity 
about the way things work" as the driving factor for their interest (44 percent).  Of those teens  
expressing interest in these areas of study, most would be motivated to work in related fields out 
of altruistic versus materialistic motives.  More than half of teens (56 percent) selected "protecting 
the environment" or "improving our society" as their inspiration.  Less than one-fifth (18 percent) 
said they were motivated to pursue science, technology, engineering or mathematics for the    
purposes of becoming rich or famous. 

Not only did the majority of teens convey interest in STEM, but 80 percent also felt their schools 
have prepared them to pursue a career in these fields, should they choose. 

Teens' optimism about STEM is also evident in their perceptions of people employed in related 
professions.  Contrary to traditional stereotypes of the "geeky scientist," more than half of teens 
surveyed (55 percent) believe scientists, engineers and mathematicians are best described as 
"intelligent" and one-quarter (25 percent) chose "successful."  Only 5 percent of teens selected 
"nerdy" as the best description. 

"As an educator, it's exciting to see that teens have such positive perceptions about science, 
technology, engineering and mathematics.  Traditionally, many students find these subjects     
intimidating," said Leigh Estabrooks, invention education officer with the Lemelson-MIT Program, 
a nonprofit organization that recognizes outstanding inventors and inspires young people to     
pursue creative lives and careers through invention. 

Technology Engineering Education and our Consortium - National STEM Center for Teaching and 
Learning has the curricula that is helping our students get turned on to STEM.  Our STEM 
courses may be partly responsible for this positive shift in teens' perceptions.  It may also        
continue to help shake off any existing stereotypes,  making STEM careers seem more            
accessible. 
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Quality Program Indicator # 7 - Programs That Teach All Aspects of an Industry 
 
All Aspects of Industry include:  1) Business Planning, 2) Management, 3) Health, Safety and Environment,            
4) Finance, 5) Community Issues, 6) Principles of Technology, 7) Personal Work Habits, 8) Labor, and                  
9) Technical and Production Skills. In order for teachers to be in compliance with this Quality Indicator, the         
instructor must demonstrate that all nine (9) aspects of industry are covered.  This guide is prepared to assist    
Career and Technical Education teachers in incorporating All Aspects of Industry into their ninth-through       
twelfth-grade technology engineering preparation courses. Incorporating All Aspects of Industry is a specific           
requirement of the Perkins IV Legislation to ensure that students participating in Career and Technical Education 
programs acquire broad, transferable competencies that will enable them to adapt to changing work requirements 
and maintain a competitive edge in the workplace of the 21st Century.  
 
Today's businesses require high-performance workplaces and streamlined operations with decentralized           
decision-making.  Workers must think beyond the immediate and obvious impacts of their choices and consider the 
ultimate consequences of their decisions on the organization as a whole.  Employees need to comprehend the   
mission, vision, values, and objectives of the organization, identify with the purposes of various departments within 
the organization, and understand how these different groups work together to achieve common organizational 
goals.  As a result, businesses demand that their employees possess a wider range of skills, including the ability to 
learn quickly, solve problems, and work in teams. 
 
In response to these major changes in the American workplace, Career and Technical Education teachers must 
ensure that students in all occupational preparation programs learn concepts related to their field of study that will 
help them acquire broad transferable competencies useful in any job.  This knowledge will ensure that as            
employees, today's students who have been trained to perform a variety of functions across an industry can adapt 
to changing work requirements and maintain their competitive edge in the workplace. 
 
 

Quality Program Indicator # 8 - Programs Having an Active Advisory Panel 
 

Career and Technical Education programs must be consistent with the ever-changing economic-development 
needs of the local community, as well as needs nationwide.  The evolving workforce of an industry and professions 
necessitate long range and short range study of current and future employment.  The role of the advisory councils 
in Career and Technical Education is to guide and counsel those who are charged with the responsibility for            
developing and maintaining Career and Technical Education programs.  The advisory councils are comprised of 
community industry and technology leaders who have a special knowledge and interest in each area's occupa-
tional growth and development.  Each member is a rich source of information for the college Board of Trustees,             
administrators and the faculty whose mission it is to teach and develop employable students.  A general advisory 
council provides direction and guidance to administrators and teachers for the entire Career and Technical         
Education program offered by a school district.  

(Article continued top of page 3) 

 

QUALITY PROGRAM INDICATORS 
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Date Event 

March 15, 2010 State TSA Conference Registration Closes 

March 6,  2010 State TSA Conference Hotel Deadline 

March 6,  2010 Website URL Deadlines 

March 16 - 20, 2010 ITEA Conference - Charlotte, NC 

QUALITY PROGRAM INDICATORS 

(Article continued from page 2) 

This general type of advisory council is formed at the secondary level to serve the needs of the high school's CTE 
program.  Council members serve as vital links between the public school system and the community and connect 
schools to external resources and information.  

 

What is a Career & Technical Education Advisory Council? 
A Career & Technical Education Advisory Council is a group designed to link the Technology Engineering/CTE     
programs to the business community.  The purpose of the council is to promote constructive and necessary change 
within a Technology Engineering program and to insure that instruction is consistent with the skills practiced by   
productive employees of local businesses and industries.  

 
 

The Advisory Councils Are Critical. 
Advisory councils are an efficient and effective way for CTE programs to meet the needs of local employers.  The 
councils enable businesses to directly influence the educational process to insure that the programs reflect the 
knowledge, attitudes, and skills needed in the workforce.  
  

 

How Does This Benefit Members' Businesses? 

 Serving on an advisory council will benefit the business by providing it with: 

·  The opportunity to influence the quality of training of future and current employees. 

·  Direct access to skilled potential employees. 

·  A setting for developing relationships with managers of related firms  and organizations 

·  Personal and company recognition 
Advisory councils for Career and Technical Education help facilitate change within the career and technical pro-
grams in order to meet the needs of a changing workforce. 

(Article continued bottom of page 9 ) 
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2010 - 2011 GREEN AVIATION STUDENT COMPETITION 

 

The Environmentally Responsible Aviation project of the Integrated Systems Research 
Program, Aeronautics Research Mission Directorate, has announced a new student con-
test. The Green Aviation Student Challenge invites students to propose ideas and de-
signs for future aircraft that use less fuel, produce less harmful emissions, and make less 
noise.  
 
The contest spans a full calendar year, so high school and college students have multi-
ple opportunities to enter. The deadline for the first round for high school entries is May 
1, 2010. First-round entries from college students are due December 15, 2010. The sec-
ond round deadlines are in December 2010 for high school entries and May 2011 for 
college entries.  
 
Students are asked to submit a well-documented paper and a short video to explain their 
ideas. The ERA project intends to reward top-scoring students by airing their videos on 

NASA websites, and students may win a trip to an aviation event. Top college students may also earn a paid in-
ternship at a NASA center. 

For more information about the high school contest, visit 
http://aero.larc.nasa.gov/era_high/competitions_high_era.htm.  
For more information about the college contest, visit 
http://aero.larc.nasa.gov/era_univ/competitions_univ_era.htm.   
Questions about the contest should be directed to Elizabeth Ward at Elizabeth.B.Ward@nasa.gov. 

New Education Materials Available at NASA.gov 

The Educational Materials section of NASA's website offers classroom activities, educator guides, 
posters, and other types of resources that are available for use in the classroom.  Materials are 
listed by type, grade level, and subject. The following items are now available for downloading: 

·  Engineering Design Challenges Brochure – Grades 5–12: This brochure describes educa-
tor guides with   challenges for the classroom. Students can experience challenges similar to those 

faced by NASA engineers. Teams work with their teachers on challenges that help students achieve national 
goals in science and mathematics, as well as develop thinking skills. 
www.nasa.gov/audience/foreducators/topnav/materials/listbytype/ Engineer-
ing_Design_Challenges_Brochure.html 

·  Navigating by Good Gyrations Activity – Grades 7–12: Gyroscopes are simple devices that seem to defy  
gravity. They are important to NASA because they help spacecraft such as the International Space Station and 
the Hubble Space Telescope stay on course. Teachers can use a spinning bicycle wheel to demonstrate how a 
gyroscope works. This demonstration contains four gyro "tricks" with explanations of why the gyro behaves as it 
does. www.nasa.gov/audience/foreducators/topnav/materials/ listbytype/Navigating_by_Good_Gyrations.html 

·  NASA: Your Future and Ours Poster – All Grades: Several members of NASA’s family have shared their     
stories on this poster. Read about Al Condes, Pedro Rodríguez, José Matienzo, Jaqueline Cortez, Alma     
Stephanie Tapia, Monsi Cerezo Román, Ellen Ochoa, Michael López-Alegria and Franklin Chang Díaz. Then  
insert your pictures and your own story onto the poster. English Version: 
www.nasa.gov/audience/foreducators/topnav/materials/listbytype/ Your_Future_and_Ours_Poster.html Spanish 
Version: www.nasa.gov/audience/foreducators/topnav/materials/listbytype/ Tu_Futuro_y_el_Nuestro_Poster.html 
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GO GREEN POSTER CHALLENGE 

Transferring the Energy of Wind into Powerful Minds 
We are seeking designs for an informative and attractive poster that helps to explain some aspects of wind energy 
science & technology. If your poster is selected it will be duplicated in Full Color and will be available to teachers 
in the Technology Engineering Education Classroom in Tennessee for the cost of the duplication and shipping.   

·  It will be posted on our website in a non-publishing format!   

·  You will be published!   

·  You will also have your national conference registration fee paid. 
To submit a poster digitally, complete the Poster Challenge on line located a@  
tennessee-teea.org/Updates/Poster_Challenge. 

 

Poster Topics 
Some of the topic areas the poster could include ( Research topics and get creative and use your 
graphic design skills):  

·  Parts of a wind turbine 

·  How turbines generate electricity 

·  How wind is created 

·  The impacts of Wind energy and surface turbulence 

·  How wind turbine blades work 

·  Different types of turbines 

·  Comparing small and large wind turbines 

·  Where wind turbines are located in the US 

·  Wind energy & other energy sources & carbon impact 

 

Don't try to cover all of these topics in your poster but it will be important to have some of them. 
Some other important considerations and pointers: 

·  Remember that posters are designed to be viewed from a distance. 

·  We want detail in these posters, so text is OK... just not too much. We want the poster to draw you in to look 

closer at the details. 
·  Look at other posters to help you think about what you like in a poster, but try to make yours original and 

unique. 
·  Check your spelling. 

·  Think about use of color, balance and composition. 

 

Submissions Deadline 

·  Submissions must be received by April 19th, 2010. 
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GO GREEN POSTER CHALLENGE 

 

Submitting & Judging 
 
You can create your poster on paper and either send us the original or a scanned image.  Or, if you'd like, you can 
create your design on a computer, and upload a digital file. The winning submissions will be printed as 24" x 36" 
full color landscape or portrait posters and be sold and given away to teachers and schools all over TN. You'll be        
famous! 

The artist that wins in both MS and HS categories will also receive their National TSA Conference        
Registration fee reimbursed by TN TSA.  All Posters will be judged on how clearly and accurately they present 
their ideas, and on creativity and appearance.  The Poster will be judged by O’More College located in Franklin, 
TN. 

 

Submission requirements 

·  We'll accept hard copies, high quality TIFFs, PDFs or Publisher, Illustrator or Photoshop files. 

·  Don't use copyrighted characters, images or clip art. 

·  Hard copies should be packaged so they remain flat when sent for judging. 
 

Submit your poster 

You must fill out all fields in order to submit a poster design. A student may only submit one poster and all files 
must be submitted as .jpg, .pdf, .tif, .indd, .psd, or .ai.  A school may submit up to three poster. 
 

Additional requirements for digital submissions 

·  Images need to be high resolution to print well. They should be vector images or else raster images with 

300 pixels per inch (ppi). 
·  In digital files, color should by CMYK, not RGB or any other. 

·  Digital files need to be at scale.  

·  When you set up your document, set dimensions to 24" x 36." 

 

Or mail hard copies to: 
Dr. Thomas D’Apolito                                                                                                                                                             
Poster Challenge 
4th Floor– Andrew Johnson Tower                                                                                                                                                                                      
710 James Robertson Parkway 
Nashville, TN 37243-0383 
 

 Legal 

TN TEEA and TSA is not responsible for lost, stolen or incomplete entries. TN TEEA and TSA cannot return 
poster materials or completed entries submitted as part of the contest. Once submitted, TN TSA and TEEA      
becomes the owner of all posters and related materials. 
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RENEWABLE ENERGY SOURCES LESSON PLAN  

Purpose 
 Students in grades 6-8 will investigate a variety of renewable energy resources, as well as the benefits and  
drawbacks of each. 
  

Context 
 In this lesson, students will use Internet resources to investigate renewable sources of energy.  The students 
should already have a basic understanding of energy, and know several examples of renewable and                
nonrenewable sources. 
It's important to be aware of common misconceptions associated with energy.  For example, students believe  
energy is associated only with humans or movement, is a fuel-like quantity which is used up, or is something that 
makes things happen that is expended in the process. (Benchmarks for Science Literacy, p. 338.)  Although    
students typically hold these meanings for energy at all ages, upper elementary-school students tend to associate 
energy only with living things, in particular with growing, fitness, exercise, and food.  (Benchmarks for Science 
Literacy, p. 338.)  In addition to not readily understanding the conservation of energy, students do not understand 
that once energy is converted, it is not necessarily in a usable form. 
This lesson is designed to help students investigate and evaluate renewable energy sources.  Most students can 
name several renewable resources, but have little understanding of them. It's important for students to examine 
controversial issues associated with renewable energy sources from multiple perspectives; by exploring benefits, 
drawbacks, and social ramifications, students will develop a deeper appreciation for these complex issues. 

 

Planning Ahead 

Materials:  

?Renewable Energy Resources student sheet  http://www.sciencenetlinks.com/pdfs/renewable_actsheet.pdf 

 

Preparation 
Gather resources for student research, including reviewing the websites suggested in the Development. 
Determine due dates for various steps of the lesson, if possible. 

 

Motivation 
Ask the following questions in order to review basic ideas and find out what students already know about         
renewable and nonrenewable energy sources. Be sure to determine if students hold any misconceptions. 

1. Is there more than one source of energy? 
2. What are some sources of energy?  
3. What is meant by a renewable energy source? What are some examples? 

4. What is meant by a nonrenewable energy source? What are some examples?  
5. Discuss major differences between nonrenewable and renewable/alternative energy sources. 
6. Do you know of any places where renewable/alternative energy sources are regularly being used? 

 
Let students know that they will focus on renewable/alternative energy sources in this lesson. 

(Article continued top of  page 8) 
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Development 
 Have students go to the Renewable Energy Policy Project site and read these two articles:  

1. What are the environmental benefits of renewable energy? 
2. How much would it cost a household to do renewable energy? 

 

 After students have read these pages, ask those questions such as: 
1. Why do these reports suggest that communities should begin to look at alternative energy resources? 
2. There were seven sources of energy described on this site. What are they? 
3. What are the benefits of using renewable energy technologies? 
4. Why some renewable resources aren’t widely accepted today? 
5. Which energy resource is cheaper in the short run? In the long run? 
6. What is meant by the terms "environmental costs" and "social costs"?  
7. What are some examples of each? 

 

Divide students into teams of four. Each team will be responsible for researching one of the following:    
Solar; Wind; Geothermal; Biomass; or Hydropower systems.   

·  Distribute the Renewable Energy Resources student sheet and explain the entire scope of the lesson to 
students. Explain the final product (the vote), as well as all steps leading up to that.  

·  Be sure that the due dates are clear and recorded on the student sheets. If they aren't known yet, be 
sure to remind students to record them as they are determined.  

In their research, students could use any of the following online resources, as well as any others you find appropriate. 
They also could use print resources available in the classroom or library.  

·  Renewable Energy, part of Energy Kid's Page from the Department of Energy, offers a basic introduction to 
each energy resource.  

·  Clean Energy Basics provides more in-depth information.  

·  Energy Story has a chapter devoted to each type of renewable energy.  
·  The U.S. Department of Energy's Renewable Energy/Alternate Fuel Experts allows students with specific 

questions to contact specialists from the Energy Information Administration. 
 
After students have finished their research and one-page summaries, they should present their findings to the class. 
They could use PowerPoint, Excel, or other creative presentation formats.  At appropriate times during the          
presentations, the instructor will lead discussions to help the rest of the class process the information and compare 
the benefits and the drawbacks of each type of resource. Ask questions such as: 

1. What are the potential benefits, drawbacks and impacts of the different types of energy?  
2. Are there any environmental impacts from the different types of energy?  
3. Are there economic impacts from the different types of energy?  
4. What is the greatest factor that has kept alternative energy sources from being universally                       

accepted/adopted?  
 

 

 

RENEWABLE ENERGY SOURCES LESSON PLAN  



 

Straight from the Frog’s Mouth—The Southern Edition                                                                                           March 2010 -  Page  9

RENEWABLE ENERGY SOURCES LESSON PLAN  

 

Assessment 
As stated on the Renewable Energy Resources activity sheet, students will write a "community news article" in 
which they choose the type of alternative energy they feel would be the easiest to implement in widespread use. 
They should use persuasive writing in an attempt to be a community advocate; they will ultimately try to persuade 
other members of the community to adopt this alternative energy source. Students should defend their choice us-
ing information learned in this lesson (in their research, if applicable, and other student presentations). They should 
address social impacts, costs, and environmental impacts. Be sure that the expectations for this letter are clear; 
you may wish to use a rubric that clearly states the guidelines.  
 
Then, hold a mock town-hall meeting in which students are advocates for particular energy sources. Structure this 
activity to suit the needs of your class. It could be a quick activity, or one for which the students make posters, fly-
ers, and dress in costume. Have students discuss and debate the various alternative energy sources, and at the 
end, hold a class vote to determine what type of alternative energy is to be adopted by the town. 
 

Extensions  
Have the students go to Energy Quest's Experiment with Water to Produce Energy to design their own water wheel. 
They can experiment with the number of blades, the size of blades, the speed of running water, and the size of the 
wheel.  
 
For a hands-on activities related to solar energy, go to Make a Pizza Box Solar Oven on Solar Now Project's site.   

 
 
(Article continued from Page 3) 
 

CTE Advisory Council Fact Sheet 
·  Members are leaders from business, trades, industry, labor, professional, and education and community       

organizations. 

·  Provides direct links with industry, labor, and education through career and industry. 

·  Advises the School System on the most effective use of federal funds earmarked for CTE. 

·  Identifies and interprets employment and technological trends and their effect on CTE Programs and their 
implementation. 

·  Collaborates with high schools, support services, and the CTE Division to foster industry outreach and 
partnerships. 

·  Assists program staff in reviewing curriculum and teaching, equipment needs, and professional             
development, to ensure relevancy and integration of academic and industry standards into CTE programs. 

·  Supports the concept of lifelong learning and its implementation through furtherance of teacher education,    
student/teacher internships and mentoring experiences, and the sharing of its resources, time and        
expertise. 

·  Works with designated staff to ensure that CTE programs are appropriately accessible to all students. 
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CAREER & TECHNICAL EDUCATION 

ALL ASPECTS OF AN INDUSTRY FRAMEWORK 

(Article continued top of page 10) 
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    All Aspects of An Industry identify nine aspects that are common to any business or industry.  Learners  

    should gain a strong experience in and a comprehensive understanding of these concepts and skills to be 

    successful in their employment experiences. 

 1.  Business Planning    
How an organization plans (includes goals and      
objectives), type of ownership (public, private),      
relationship of the organization to economic, political, 
and social contexts assessment of needs. 

·  Strategic Planning 

·  Assessment of customer needs and             
expectations                                                       

2.  Management 
Structure and process for effectively accomplishing 
the goals and operations of the organization using 
facilities, staff, resources, equipment and materials. 

·  Organizational Structure 

·  Corporate Culture 

·  Mission Statement 

·  Employee Handbook  

 3.  Health Safety and Environment  
Practices and laws affecting the Employee, the     
surrounding community, and the environment. 

·  Regulatory issues 

·  Workplace safety  

4.  Finance 
Accounting and financial decision-making process, 
method of acquiring capital to operate, management of 
financial operations including payroll. 

·  Capital acquisitions 

·  Financial operations 

·  Contracts, bidding and estimates 

 5.  Community Issues  
Impact of the company on the community, used in the 
impact of community on the company. 

·  Community activities and issues 

·  Organization’s involvement in the community. 

·  Public perception/image of the company 

·  Accessibility of facility and services 

6.  Principals of Technology 
Technological systems being used in the workplace 
and their contributions to the product or service of the 
organization. 

·  Technology in the workplace 

·  Continued professional training 

·  Adaptability and learning from experience 

 7.  Personal Work Habits  
Non-technical skills and characteristics expected in 
the workplace. 

·  Positive attitude 

·  Personal fitness and appearance 

·  Readiness to work 

8.  Labor 
Rights of the employees and related issues; wage, 
benefits, and working. 

·  Job descriptions 

·  Employee rights and responsibilities 

·  Role of labor organizations 

·  Employment contracts and agreements 

·  Cultural sensitivity 

 9.  Technical and Production Skills  
Basic skills in math, communications, computer, time 
management, and thinking; specific skills for          
production; interpersonal skills within the               
organization.  

·  Basic academic skills 

·  Team player skills 

·  Specific production skills 

 

THE NINE ASPECTS OF AN INDUSTRY 



 

Straight from the Frog’s Mouth—The Southern Edition                                                                                           March 2010 -  Page 12

STEM - EXAMINING A MONTHLY EXPENSE BUDGET  

Problem:  
Upon entering her senior year, Cara is deliberating on how to set up her budget to pay for expenses and put aside 
$250 a month for college. Her car payment and car insurance is due on the first of the month.  There is a 10%     
penalty if the payment is received after the fifth of each month for her car payment.  Cara works at the Dixie Dip 
Ice Cream Shop.  She is also the president of her CTSO.  She spends an additional 3 to 8 hours a week working 
or participating in her CTSO.  She makes $6.50 an hour plus tips. She has averaged 28 hours a week over the 
past six months. Cara takes home $302.12 every two weeks excluding tips.  Below are her monthly expenses she 
must  consider as she saves for college:  

 

 

 

 

Given Car’s current expenses and time spent with her CTSO activities, how much money is available weekly to set 
aside for college? 
 
The student receives a check every two weeks. Her pay stub reflects a net pay of $302.12.  That leaves $12.12 
plus tips to spend on other expenditures. 
 
If the student is late with the car payment after the fifth of the month, then they would have a deficit of $5.76. If this 
is the case then they would have to problem solve and adjust an expense(s). 

Questions to consider: 
1. Do you have all the information you need to solve this problem? If not what other additional information 

do you need or what assumptions must you make? 

2. What steps must you take to solve this problem? 

3. Solve the problem. How much money will Cara have left each week after paying her expenses? 

4. If the due date for both the car payment and car insurance moved to the fifteenth of each month, would 
your strategy change? If so, how? 

Calculations: 
Multiplication: 
$6.50 x 28 hours = 182.00 
$182.00 x 2 weeks = $364.00 

Subtraction & Division: 
(gross wages)$364.00 – (net pay)$302.12 = $61.88 (taxes deducted every two weeks) 
$61.88 / 2 = $31.44 (taxes deducted every week)                                                                                                               
$182.00 - $31.44 = $150.56 

Addition & Division: 
Add the monthly expenses: $200.00 + $60.00 + $60.00 + $20.00 = $340.00 plus $250.00 savings = $590.00 
(Total expenses incl. savings)  $590.00 / 4 weeks  =  $147.50.00 a week for expenses including saving 

Problem Solving: (One solution) 
Assuming that the student’s senior year starts on August 15th, the following is a possible solution: 
With the July 15th check, the student holds out: $120.00 for car payment, $  30.00 for car insurance, $  30.00 for 
fuel, $  10.00 for CTSO activities, $100.00 for college savings = $290.00 

Car Payment  $200 Car Insurance  $60 

Fuel for car  $60 CTSO  Activities  $20 
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