
 
Department of Teaching & Learning 
Parent/Student Course Information 

 
Sustainability & Renewable Technologies 

(VO8414) 
Three Credits, One Year 

Grades 10 - 12 
 
Counselors are available to assist parents and students with course selections and career planning. Parents 
may arrange to meet with the counselor by calling the school's guidance department. 
COURSE DESCRIPTION 
In this two-year program, students explore issues that affect global citizens in the areas of economics, culture, 
and the environment. The course introduces students to the historic, economic, political, environmental, and 
cultural issues that impact the global community and its’ future. Students will address issues affecting the health 
of our environment and explore solutions offered by sustainable agriculture, sustainable building design, and 
renewable energy sources. The course is broken into three distinct phases: lesson demonstration and/or 
discussions, lab activities, and projects. The lesson demonstration and discussion phase provides students with a 
theoretical foundation of sustainability. In the lab activity phase, students are challenged to solve sustainability 
problems through the practical application of theoretical knowledge and the use of test equipment. During the 
student project phase, students will apply their acquired knowledge and skills to participate in projects and 
practice an interdisciplinary array of skills from science, technology, engineering and mathematics (STEM). 
Many of the projects constructed will be student designed.  
 
CERTIFICATION 
Green Education Foundation (GEF) Sustainability 101 Certification 
 
STUDENT ORGANIZATION 
SkillsUSA is a co-curricular organization for all students enrolled in trade and industrial education programs.  
SkillsUSA is a partnership of students, teachers and industry working together to ensure America has a skilled 
workforce. SkillsUSA helps students excel by providing educational programs, events and competitions that 
support career and technical education (CTE) in the nation’s classrooms. Students are highly encouraged to 
participate. 
 
PREREQUISITE 
None 
 
OPTIONS FOR NEXT COURSE 
None 
 



REQUIRED STUDENT TEXTBOOK 
None 
  



COMPETENCIES FOR SUSTAINABILITY AND RENEWABLE TECHNOLOGIES 
 

Demonstrating Workplace Readiness Skills: Personal Qualities and People Skills 
1 Demonstrate positive work ethic. 
2 Demonstrate integrity. 
3 Demonstrate teamwork skills. 
4 Demonstrate self-representation skills. 
5 Demonstrate diversity awareness. 
6 Demonstrate conflict-resolution skills. 
7 Demonstrate creativity and resourcefulness. 
 
Demonstrating Workplace Readiness Skills: Professional Knowledge and Skills 
8 Demonstrate effective speaking and listening skills. 
9 Demonstrate effective reading and writing skills. 
10 Demonstrate critical-thinking and problem-solving skills. 
11 Demonstrate healthy behaviors and safety skills. 
12 Demonstrate an understanding of workplace organizations, systems, and climates. 
13 Demonstrate lifelong-learning skills. 
14 Demonstrate job-acquisition and advancement skills. 
15 Demonstrate time-, task-, and resource-management skills. 
16 Demonstrate job-specific mathematics skills. 
17 Demonstrate customer-service skills. 
 
Demonstrating Workplace Readiness Skills: Technology Knowledge and Skills 
18 Demonstrate proficiency with technologies common to a specific occupation. 
19 Demonstrate information technology skills. 
20 Demonstrate an understanding of Internet use and security issues. 
21 Demonstrate telecommunications skills. 
 
Examining All Aspects of an Industry 
22 Examine aspects of planning within an industry/organization. 
23 Examine aspects of management within an industry/organization. 
24 Examine aspects of financial responsibility within an industry/organization. 
25 Examine technical and production skills required of workers within an industry/organization. 
26 Examine principles of technology that underlie an industry/organization. 
27 Examine labor issues related to an industry/organization. 
28 Examine community issues related to an industry/organization. 
29 Examine health, safety, and environmental issues related to an industry/organization. 
 
Addressing Elements of Student Life 
30 Identify the purposes and goals of the student organization. 
31 Explain the benefits and responsibilities of membership in the student organization as a student and in 

professional/civic organizations as an adult. 
32 Demonstrate leadership skills through participation in student organization activities, such as meetings, 

programs, and projects. 
33 Identify Internet safety issues and procedures for complying with acceptable use standards. 
 
Introducing Concepts Related to Sustainability and Renewable Resources 
34 Interpret sustainability as it applies to social, economic, and environmental issues. 
35 Illustrate the interconnectedness of the global community. 
36 Compare and contrast renewable resources and non-renewable resources. 
37 Develop a working glossary of terms related to sustainability and renewable technologies. 



38 Evaluate a variety of media and informational sources for reliability, bias, and propaganda. 
39 Analyze an individual’s impact on natural resources. 
40 Calculate an individual’s personal carbon footprint. 
41 Implement practices to reduce personal carbon footprint. 
 
Examining Social Sustainability 
42 Explore quality-of-life issues in developed and developing countries. 
43 Compare and contrast quality of life in developing nations with quality of life in developed nations. 
44 Explore the relationships among standard of living, economic growth, and energy consumption. 
 
Exploring the Economics of Sustainability 
45 Differentiate between needs and wants. 
46 Illustrate the interconnectedness of needs and wants and resource availability. 
47 Identify factors that influence consumer choices. 
48 Explain economic interests as a motivating force behind decisions to conserve energy. 
49 Investigate the role of government and budgetary allocation on access to and distribution of resources. 
50 Perform a life-cycle cost analysis. 
 
Analyzing Environmental Issues 
51 Analyze the relationship between population and carrying capacity. 
52 Explore a country's gross domestic product (GDP) and its correlation to population levels and resource 

consumption. 
53 Examine the impact of natural and man-made disasters. 
54 Profile a specific natural or man-made disaster and its impact (social, environmental, economic). 
55 Outline a major environmental issue that affects human health and the viability of our planet. 
56 Demonstrate a major environmental issue’s effect on global and local human health and the viability of 

our planet. 
57 Debate strategies for responding to major environmental issues. 
 
Examining Mankind’s Impact on the Environment and Natural Resources 
58 Explain basic concepts of ecology and environmental science. 
59 Explore the interconnectedness between man-made structures and the natural environment. 
60 Debate the scientific research regarding climate change. 
61 Explore human impact on the environment. 
62 Contrast linear (“cradle-to-grave”) and cyclical (“cradle-to-cradle”) approaches to life cycles of common 

household products. 
63 Create a new product from existing products using the cradle-to-cradle approach. 
 
Evaluating Sustainable Practices 
64 Explore sustainable alternatives in agriculture. 
65 Explore sustainable alternatives in construction and building management. 
66 Evaluate the environmental impact of new construction versus renovation. 
67 Design methods to reduce energy consumption in a given process in building management. 
68 Investigate renewable energy technologies and their capacity to meet the social, economic, and 

environmental needs for a sustainable future. 
69 Explore the ability of renewable and nonrenewable energy resources to meet future demand. 
70 Analyze barriers to implementation of renewable technology and practices. 
71 Propose methods of overcoming barriers to implementation of renewable technology and practices. 
 
 
Examining the Interaction of Technology with the Environment and Natural Resources 
72 Measure the viability of renewable technologies within a given geographical area. 



73 Measure energy output of a renewable energy source using proper instruments. 
74 Identify basic components of a photovoltaic system. 
75 Identify wind turbine components. 
76 Investigate the effects of light intensity and color on the energy output of a photovoltaic array. 
77 Assemble a model of a PV array and/or wind turbine. 
78 Investigate how wind speed and direction affect wind turbine energy output. 
79 Explain the basic principles of geothermal and geo-exchange systems. 
80 Compare and contrast sustainable alternatives and conventional building practices. 
81 Implement a community service project to educate the public on sustainability and renewable 

technologies. 
 
Locally Developed Competencies 
82 Determine, explicate and clarify the myths and misconceptions surrounding sustainability. 
83  Examine the concept of human ecological footprint. 
84 Explore the social, economic, and environmental impacts of the industrial revolution.  
85 Investigate the social, economic, and environmental impacts humans have on freshwater resources 

including the water cycle. 
86 Investigate different forms of industrial toxins and air/water pollution. 
87 Understand biogeochemical cycles and investigate human impacts on the nitrogen, carbon and 

phosphorus cycle. 
88 Identify the benefits of biodiversity to humans and how an increase in natural biodiversity maintains the 

stability of an ecosystem. 
89 Analyze the role Tragedy of the commons, Cap and Trade and decentralized authority has on social, 

economic, and environmental issues. 
90 Explain how industry uses biomimicry (nature) as a means of technological innovation. 
  



Dr. Aaron C. Spence, Superintendent 
Virginia Beach City Public Schools 

2512 George Mason Drive, Virginia Beach, VA  23456-0038 
 

Produced by the Department of Media and Communications for the Department of Teaching and Learning. 
For further information please call (757) 263-1070. 

 
Notice of Non-Discrimination Policy 

Virginia Beach City Public Schools does not discriminate on the basis of race, color, religion, national origin, sex, sexual 
orientation/gender identity, pregnancy, childbirth or related medical condition, disability, marital status, age, genetic 

information or veteran status in its programs and activities and provides equal access to the Boy Scouts and other 
designated youth groups. School Board policies and regulations (including, but not limited to, Policies 2-33, 4-4, 4-6, 4-
43, 5-7, 5-19, 5-20, 5-44, 6-7, 7-48, 7-49, 7-57 and Regulations 4-4.1, 4-4.2, 4-6.1, 4-43.1, 5-44.1, 7-11.1, 7-17.1 and 7-

57.1) provide equal access to courses, programs, counseling services, physical education and athletic, vocational 
education, instructional materials and extracurricular activities. 

 
To seek resolution of grievances resulting from alleged discrimination or to report violations of these policies, please 

contact the Title VI/Title IX Coordinator/Director of Student Leadership at (757) 263-2020, 1413 Laskin Road, Virginia 
Beach, Virginia, 23451 (for student complaints) or the Section 504/ADA Coordinator/Chief Human Resources Officer at 

(757) 263-1133, 2512 George Mason Drive, Municipal Center, Building 6, Virginia Beach, Virginia, 23456 (for 
employees or other citizens). Concerns about the application of Section 504 of the Rehabilitation Act should be addressed 

to the Section 504 Coordinator/Director of Student Support Services at (757) 263-1980, 2512 George Mason Drive, 
Virginia Beach, Virginia, 23456 or the Section 504 Coordinator at the student’s school. For students who are eligible or 

suspected of being eligible for special education or related services under IDEA, please contact the Office of Programs for 
Exceptional Children at (757) 263-2400, Laskin Road Annex, 1413 Laskin Road, Virginia Beach, Virginia, 23451. 

 
Alternative formats of this publication which may include taped, Braille, or large print materials are available upon 

request for individuals with disabilities. Call or write The Department of Teaching and Learning, Virginia Beach City 
Public Schools, 2512 George Mason Drive, P.O. Box 6038, Virginia Beach, VA 23456-0038. Telephone 263-1070 

(voice); fax 263-1424; 263-1240 (TDD) or email at Brandon.Martin@vbschools.com.  
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No part of this publication may be produced or shared in any form without giving specific credit to 

Virginia Beach City Public Schools. 
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