Horizontal Design for Technological Literacy

Introduction

In the development of curriculum, three approaches are generally used.  One method is vertical alignment.  This means that content and skills are arranged so that they build on one another; that they align with the general sequence of cognitive development.  In developing the New Jersey Core Curriculum Content Standards (CCCS) for Technological Literacy, a vertical approach was taken so cumulative progress indicators (CPIs) were developed under a strand title at the fourth, eighth, and 12th grade levels; however, the numbering of the CPIs did not necessary follow in order from grade level to grade level.  

A second approach is horizontal organization which relates to scope and sequence or side-by-side organization of the elements.  The document that follows uses a horizontal approach to organize the technological literacy strands and CPIs.  Because the original strands and CPIs were not developed in a horizontal fashion, there are arrows used.  The arrows indicate instruction in the area should continue and reinforcement activities would be necessary once a skill is developed at a higher grade level if no CPI exists.  In addition, districts/schools may choose to add additional indicators at specific grade levels according to the needs of students.   At the time of the development of the CCCS, a parallel effort was underway to develop preschool learning expectations.  The document that follows includes expectations for pre-school learners, and how it relates to the K-12 CPIs. In a “spiral curriculum,” concepts may be introduced on a simple level in the early grades, then revisited with more and more complexity and application later on. Principles of sequencing include 1) simple to complex; 2) determining prerequisites; 3) whole to part learning; and 4) chronological sequencing (historical).  

The horizontal design that follows is a guide for teachers and curriculum developers to use in developing local curriculum. Local curriculum should include the CCCS and the related CPI skills, instructional activities developed by teachers, a listing of resources for use in the classroom, guiding questions, and assessment strategies that measure the progress of students in meeting the CPI skills. Neither the horizontal design, nor the CCCS are a curriculum.  Districts/schools are responsible for taking the information to develop a relevant standards-based curriculum and instructional lessons for the learners.  Sample framework lessons are posted on the New Jersey Department of Education website.  

A third approach is integration which describes the connections between and among the content and learning experiences in the curriculum. Recent emphasis on integration in the various school reform efforts has been brought about as a way to help improve learning outcomes and to provide more authentic and relevant learning experiences for the learner.  The State Board of Education has indicated the technological literacy standards are to be integrated into all curricular areas.  In the joined cells of the horizontal design document, other related CCCS area CPIs are indicated.  The Office of Educational and Informational Technology of NJDOE supports the integration model.  

In New Jersey, framework activities that have or are being developed help to show integration.  An issue with many teachers is “How do I cover all the materials in the CCCS?”  The focus needs to be on “essential concepts,” “big ideas,” and “less is more” as teachers and curriculum developers work to achieve a curriculum balance. Looking at curriculum themes, project-based learning, and curriculum mapping are approaches to consider.  

Descriptive Statement: Using computer applications and technology tools students will conduct research, solve problems, improve learning, achieve goals, and produce products and presentations in conjunction with standards in all content areas, including career education and consumer family, and life skills. They will also develop, locate, summarize, organize, synthesize, and evaluate information for lifelong learning.

NOTE:  Preschool learning environments contains:

Physical Environment

· Provides learning centers that encourage integration of multiple content areas (e.g., in the library center there will be big books, picture books, books with words for adults to read, books representing a broad range of topics, headsets with audiotapes, stories on the computer; in the block center there will be large unit blocks, hollow blocks, cardboard vehicles, audio tapes, pencil, paper and architectural magazines).

· Creates a literacy-rich environment through a variety of sources for print, audio, video and non-print media.

Daily Routines

· Include the use of technology, such as computers with age-appropriate software, to enhance the development of critical thinking skills.
	Preschool Learning Experiences 
	8.1.4.A. Basic Computer Skills and Tools
Grade 4
	8.1.8.A. Basic Computer Skills and Tools

Grade 8
	8.1.12.A. Basic Computer Skills and Tools

Grade 12

	
	1. Use basic technology vocabulary.
	1. Use appropriate technology vocabulary.
	→

	See World Languages: All use of interpretive, interpersonal, and presentational mode for communications and culture may apply; Career: 9.2.4.C.3; 9.2.8.A.1-5; 9.2.8.C.2; 9.2.12.A.1,3, 4, 5; 9.2.12.C.2; 9.2.12.C.2

	
	2. Use basic features of an operating system (e.g., accessing programs, identifying and selecting printer, finding help).
	2. Use common features of an operating system (e.g., creating and organizing files and folders).
	→


	
	3. Input and access text and data, using appropriate keyboarding techniques or other input devices.
	3. Demonstrate effective input of text and data, using touch keyboarding with proper technique.
	→

	Expectation 1: Children demonstrate self-confidence. 
Model verbal descriptions of children's actions and accomplishments (e.g., "Anna used the paintbrush to make squiggles."). Ask questions that encourage children to describe their actions and accomplishments (e.g., "Joseph, will you tell Maria how you used the computer mouse to change your drawing?").


	→
	4. Input and access data and text efficiently and accurately through proficient use of other input devices, such as the mouse.
	→

	Language Arts Expectation 4 
4.3 Attempts to make own names using different materials, such as magnetic letters, play dough, rubber stamps, alphabet blocks or a computer.
	4. Produce a simple finished document using word processing software.
	5. Create documents with advanced text-formatting and graphics using word processing.
	1. Create a multi-page document with citations using word processing software in conjunction with other tools that demonstrates the ability to format, edit, and print.

	
	
	6. Create a file containing customized information by merging documents.


	2. Create documents including a resume and a business letter using professional format. 

	
	
	
	9. Merge information from one document to another. 

	See Language Arts Literacy: 3.2.1.A.10, 3.2.2.A.13, 3.2.3.A.11, 3.2.4.A.9, 3.2.4.C.10, 3.2.5.A.12, 3.2.5.C.9,  3.2.6.A.11, 3.2.6.C.9, 3.2.7.A.6, 3.2.7.C.7, 3.2.8.A.6, 3.2.8.C.7,  3.2.12.A.5, 3.2.12.B.10, 3.2.12.C.7; World Languages: All use of interpretive, interpersonal, and presentational mode for communications and culture may apply; Career: 9.1.8.B.2, 9.1.12.A.4

	
	5. Produce and interpret a simple graph or chart by entering and editing data on a prepared spreadsheet template.
	7. Construct a simple spreadsheet, enter data, and interpret the information.
	3. Construct a spreadsheet, enter data, use mathematical or logical functions to manipulate and process data, generate charts and graphs, and interpret the results.

	See Language Arts Literacy: 3.5.1.A.5,  3.5.2.A.3, 3.5.4.A.3,  3.5.4.A.1, 3.5.5.A.2, 3.5.5.B.1 , 3.5.6.A.2;  Mathematics: 4.5.All.F.1, 4.5.All.F.;, Science: 5.1.8.B.3,  5.3.4.D.1, 5.3.8.D.1, 5.3.12.D.1; World Languages: All use of interpretive, interpersonal, and presentational mode for communications and culture may apply

	
	6. Create and present a multimedia presentation using appropriate software.
	8. Design and produce a basic multimedia project.


	5. Produce a multimedia project using text, graphics, moving images, and sound.

	See Health & Physical Education: 2.2.8.A.2; Language Arts Literacy: 3.1.5.H.8, 3.1.6.H.6, 3.2.4.D.12, 3.2.5.D.1, 3.2.6.D.12, 3.2.12.B.10, 3.3.7.D.2, 3.3.8.D.2, 3.5.5.C.2, 3.5.7.B.3, 3.5.8.B.3, 3.5.8.C.3; World Languages: All use of interpretive, interpersonal, and presentational mode for communications and culture may apply; Career:  9.1.12further.3 

	
	7. Create and maintain files and folders.
	10. Use network resources for storing and retrieving data. 
	→

	
	8. Use a graphic organizer.
	11. Choose appropriate electronic graphic organizers to create, construct, or design a document. 
	→

	See Language Arts Literacy: 3.1.3.E.4,  3.1.4.E.3, 3.1.5.E.5,  3.1.6.E.6,  3.2.2.A.6, 3.2.3.A.3, 3.2.4.A.3, 3.2.5.A.3, 3.2.6.A.4, 3.2.7.A.3, 3.2.8.A.3, 3.5.12.A.2; World Languages: All use of interpretive, interpersonal, and presentational mode for communications and culture may apply

	Language Arts Expectation 3 

3.1 Identifies the meaning of common signs and symbols (e.g., pictures, recipes, icons on computers or rebuses).
	9. Use basic computer icons.
	12. Create, organize and manipulate shortcuts.
	→

	
	
	9.   Plan and create a simple database, define fields, input data, and produce a report using sort and query.
	4. Given a database, define fields, input data from multiple records, produce a report using sort and query, and interpret the data.

	
	
	
	6. Produce and edit page layouts in different formats using desktop publishing and graphics software.

	
	
	
	7. Develop a document or file for inclusion into a website or web page.

	
	
	
	8. Discuss and/or demonstrate the capability of emerging technologies and software in the creation of documents or files.


A. Application of Productivity Tools 
	Preschool Learning Experiences
	8.1.4.B.Social Aspects

Grade 4
	8.1.8.B.Social Aspects

Grade 8
	8.1.12.B.Social Aspects

Grade 12

	
	1. Discuss the common uses of computer applications and identify their advantages and disadvantages.


	1. Demonstrate an understanding of how changes in technology impact the workplace and society.
	1. Describe the potential and implications of contemporary and emerging computer applications for personal, social, lifelong learning, and workplace needs.

	See Language Arts Literacy: 3.5.4.B.1, 3.5.5.B.1, 3.5.6.B.1, 3.5.8.A.4, 3.5.8.B.1, 5.2.8.A.3; Science: 5.1.8.B.2, 5.1.12.B.2;  World Languages: All use of interpretive, interpersonal, and presentational mode for communications and culture may apply; Career:  9.1.8.A.,3, 9.1.12.A.5, 9.1.8.B.1; 9.1.12.Further.3

	
	2. Recognize and practice responsible social and ethical behaviors when using technology, and understand the consequences of inappropriate use including:

· Internet access

· Copyrighted materials

· On-line library resources

· Personal security and safety issues
	2. Exhibit legal and ethical behaviors when using information and technology, and discuss consequences of misuse.


	2. Exhibit legal and ethical behaviors when using information and technology, and discuss consequences of misuse.



	See Language Arts Literacy: 3.5.7.B.2

	
	
	3. Explain the purpose of an Acceptable Use Policy and the consequences of inappropriate use of technology.
	→

	
	3. Practice appropriate Internet etiquette. 
	4. Describe and practice safe Internet usage.


	3. Make informed choices among technology systems, resources, and services in a variety of contexts.

	
	
	5. Describe and practice "etiquette" when using the Internet and electronic mail.
	→

	
	4. Recognize the ethical and legal implications of plagiarism of copyrighted materials. 
	→
	→

	
	
	
	4. Use appropriate language when communicating with diverse audiences using computer and information literacy. 



	See Language Arts Literacy: 3.1.6.B.2, 3.2.12.D.4, 3.5.7.A.1, 3.5.7.B.2.; World Languages All use of interpretive, interpersonal, and presentational mode for communications and culture may apply; Career: 9.2.4.D.3-4, 9.2.12.D.4  


B. Application of Productivity Tools:  Information Access and Research 
	Preschool Learning Experiences
	8.1.4.B. Information Access and Research

Grade 4
	8.1.8.B. Information Access and Research

Grade 8
	8.1.12.B. Information Access and Research

Grade 12

	Science Expectation 1 

1.4 Answers questions or tests predictions using simple experiments or research media (e.g., cracking a nut to look inside, putting a toy car in water to determine whether it sinks or using a book or Web site to find out about different types of leaves).


	5. Recognize the need for accessing and using information.
	6. Choose appropriate tools and information resources to support research and solve real world problems, including but not limited to:

· On-line resources and databases

· Search engines and subject directories


	6. Identify new technologies and other organizational tools to use in personal, home, and/or work environments for information retrieval, entry, and presentation.



	See Language Arts Literacy: 3.1.3.H.1, 3.1.4.H.1, 3.1.5.H.1,  3.1.6.H.2, 3.1.7.H.4, 3.1.8.H.4; Science: 5.1.8.B.3;  World Languages All use of interpretive, interpersonal, and presentational mode for communications and culture may apply; Career:  9.1.12.B.3

	
	6. Identify and use web browsers, search engines, and directories to obtain information to solve real world problems.
	→
	→

	
	7. Locate specific information by searching a database.


	→
	5. Select and use specialized databases for advanced research to solve real world problems.

	See Language Arts Literacy: 3.1.5.H.6

	Social Studies, Family and Life Skills Expectation 1: 

1.6 Selects materials and activities based on choice and not limited by bias.


	8. Recognize accuracy and/or bias of information.


	7. Evaluate the accuracy, relevance, and appropriateness of print and non-print electronic information sources.
	7. Evaluate information sources for accuracy, relevance, and appropriateness.

	
	
	
	8. Compose, send, and organize e-mail messages with and without attachments. 

	See Language Arts Literacy: 3.1.5.H.6, 3.1.12.H.1, 3.5.12.C.1 &3; Social Studies: 6.1.2.A.3, 6.1.4.A.3, 6.1.8.A.3; 6.1.12.A.8; World Languages All use of interpretive, interpersonal, and presentational mode for communications and culture may apply


B. Application of Productivity Tools: Problem Solving and Decision Making 
	8.1.4.B. Problem Solving and Decision Making

Grade 4
	8.1.8.B. Problem Solving and Decision Making

Grade 8
	8.1.12.B. Problem Solving and Decision Making

Grade 12

	9. Solve problems individually and/or collaboratively using computer applications.
	8. Use computer applications to modify information independently and/or collaboratively to solve problems.
	9. Create and manipulate information, independently and/or collaboratively, to solve problems and design and develop products.

	10. Identify basic hardware problems and solve simple problems. 
	9. Identify basic hardware problems and demonstrate the ability to solve common problem.
	10. Identify, diagnose, and suggest solutions for non-functioning technology systems.

	
	10. Determine when technology tools are appropriate to solve a problem and make a decision. 


	11. Identify a problem in a content area and formulate a strategy to solve the problem using brainstorming, flowcharting, and appropriate resources.

	
	
	12. Integrate new information into an existing knowledge base and communicate the results in a project or presentation. 

	See Comprehensive Health and Physical Education: 2.1.6.A.5, 2.1.12.A.4,  2.6.4.A.5, 2.6.12.C.3, Language Arts Literacy: 3.1.12.G.13; Mathematics: 4.5.All.F.5, 4.5.F.6; Science: 5.1.4.B.1; Science: 5.5.12.C.3,  5.8.8.D.1, 5.8.8.D.2, 5.9.12.D.1; Social Studies: 6.6.8.D.1, 6.6.12.E.8;  World Languages: All use of interpretive, interpersonal, and presentational mode for communications and culture may apply;  Career: 9.2 8.A.4, 9.2.12.A.4


STANDARD 8.2 (TECHNOLOGY EDUCATION) ALL STUDENTS WILL DEVELOP AN UNDERSTANDING OF THE NATURE AND IMPACT OF TECHNOLOGY, ENGINEERING, TECHNOLOGICAL DESIGN, AND THE DESIGNED WORLD AS THEY RELATE TO THE INDIVIDUAL, SOCIETY, AND THE ENVIRONMENT.
Descriptive Statement: The following indicators are based on the Standards for Technological Literacy (STL, 2000) and support the National Academy of Engineering’s (2002) call for students to gain technological literacy. Students will be expected to understand the various facets of technology and the design process. They will analyze and evaluate design options and then apply the design process to solve problems. A systems perspective is employed to emphasize the interconnectedness of all knowledge and the impact of technology and technological change. Students will be expected to use technology as it applies to physical systems, biological systems, and information and communication systems. The intent at the elementary and middle school levels is that all students develop technological literacy and are prepared for the option of further study in the field of technology education. At the elementary level, the foundation for technology education is found in the science standards, particularly standards 5.2 and 5.4.

	8.2.4.A. Nature and Impact of Technology
Grade 2
	8.2.4.A. Nature and Impact of Technology

Grade 4
	Science 5.4 Nature and Process of Technology

Grade 6
	8.2.8.A. Nature and Impact of Technology

Grade 8
	8.2.12.A. Nature and Impact of Technology

Grade 12

	
	See Science 5.2.4

A. Cultural Contributions
1. Describe how people in different cultures have made and continue to make contributions to science and technology.
	→
	See Science 5.2.8
A. Cultural Contributions
1. Recognize that scientific theories: 

· develop over time, 

· depend on the contributions of many people, and 
· reflect the social and political climate of their time. 
2. Know that scientists are men and women of many cultures who often work together to solve scientific and technological problems.

3. Describe how different people in different cultures have made and continue
to make contributions to science and technology. 

8.2.8.A.5 Explain the cultural and societal effects resulting from the dramatic increases of knowledge and information available today.

	→

	
	See Science

B. Historical Perspectives
1. Hear, read, write, and talk about scientists and inventors in historical context. 
	→
	See Science  
5.2.B. Historical Perspectives
1. Describe the impact of major events and people in the history of science and technology, in conjunction with other world events. 

2. Describe the development and exponential growth of scientific knowledge and technological innovations.
	3. Provide various examples of how technological developments have shaped human history. 

	See Language Arts Literacy: 3.1.K.F.4, 3.1.8.E.2, 3.3.7.A.2, 3.3.7.A.7, 3.3.7.B.1, 3.3.7.D.1, 3.3.8.A.1, 3.3.8.A.7, 3.3.12.A.3, 3.3.12.D.3, 3.4.7.A.1, 3.4.8.A.1; Career: 9.1.4.A.2, 9.1.8.A.5, 9.1.12.A.2, 9.2.4.A.1, 9.2.8.A.4, 9.2.4.C.1, 9.2.4.C.2, 9.2.4.C.5, 9.2.8.A.1, 9.2.12.C.2; World Languages: All use of interpretive, interpersonal, and presentational mode for communications and culture may apply

	See Science 5.4.2.B
1. Select and use simple tools and materials to complete a task. 
	Science 5.4.A 

Science and Technology
1.   Distinguish between things that occur in nature and those that have been designed to solve human problems. 


	Reinforce indicators from previous grade level.
	See Science 5.4.8.A .
1. Compare and contrast science with technology, illustrating similarities and differences between these two human endeavors.


	See Science 5.2.12.A.

1. Know that scientific inquiry is driven by the desire to understand the natural world and seeks to answer questions that may or may not directly influence humans, while technology is driven by the need to meet human needs and solve human problems.



	
	See Science 5.4.4.B

Nature of Technology

1. Demonstrate how measuring instruments are used to gather information in order to design things that work properly. 
	Reinforce indicators from previous grade level.
	See Science 5.4.8.B
1. Analyze a product or system to determine the problem it was designed to solve, the design constraints, trade-offs and risks involved in using the product or system, how the product or system might fail, and how the product or system might be improved.

	See Science 5.4.12.B
1. Assess the impacts of introducing a new technology in terms of alternative solutions, costs, tradeoffs, risks, benefits and environmental impact. 

	
	
	
	1. Describe the nature of technology and the consequences of technological activity.
	→

	
	
	
	2. Describe how components of a technological product, system, or environment interact.
	→

	
	
	
	3. Describe how one technological innovation can be applied to solve another human problem that enhances human life or extends human capability.
	1. Use appropriate data to discuss the full costs, benefits and trade-offs, and risks related to the use of technologies.

	
	
	
	4. Describe how technological activity has an affect on economic development, political actions, and cultural change.
	2. Explain how technological development is affected by competition through a variety of management activities associated with planning, organizing and controlling the enterprise. 

	See Language Arts Literacy: 3.1.7.F.1, 3.2.7.C.1, 3.3.7.A.2, 3.3.7.A.7, 3.3.7.B.1-4, 3.3.7.D.1-2, 3.3.8.A.1, 3.3.8.A.7, 3.3.12.A.3, 3.3.12.D.3, 3.4.7.A.1, 3.4.8.A.1; Career: 9.1.4.A.2,  9.1.8.A.5, 9.1.12.A.2, 9.1.12.B.3, 9.2.4.A.1, 9.2.4.A.4, 9.2.4.C.1, 9.2.4.C.2, 9.2.4.C.5, 9.2.4.F.3, 9.2.8.A.1, 9.2.8.B.2, 9.2.8.C.1, 9.2.8.C.6, 9.2.12.A.1, 9.2.12.C.2, 9.2.12.F.4; Mathematics: 4.1.7.B.2.1, 4.1.2.7.A.3, 4.2.2.E.1, 4.2.3.D.1,  4.2.3.D.2,  4.2.6.D.2, 4.2.6.D.3, 4.2.7A.2, 4.2.7.D.1, 4.2.7.D.2, 4.2.7.D.3, 4.5.All.A.1, 4.5.All.C.4; World Languages: All use of interpretive, interpersonal, and presentational mode for communications and culture may apply

	Design Process and Impact Assessment

	See Science 5.4.C Technological Design
1. Make a plan in order to design a solution to a problem. 


	See Science 5.4.C Technological Design
1. Describe a product or device in terms of the problem it solves or the need it meets. 
	See Science 5.4.C 

Technological Design
1. Select a technological problem and describe the criteria and constraints and criteria that are addressed in solving the problem. 
	See Science 5.4.8.C
1. Recognize how feedback loops are used to control systems. 

1. Demonstrate and explain how the design process is not linear.

	See Science 5.4.12.A.1

1. Plan, develop, and implement a proposal to solve an authentic, technological problem.

8.2.12.B.1. Analyze a given technological product, system, or environment to understand how the engineering design process and design specification limitations influenced the final solution.


	Design Process and Impact Assessment


	2.  Describe a toy or other familiar object as a system with parts that work together.
	2. Choose materials most suitable based on their characteristics to make simple mechanical constructions. 
	2. Identify the basic components of a technological system:

· input.

· process.

· output.

· feedback.


	2. Use hands on activities to analyze products and systems to determine how the design process was applied to create the solution.
4. Describe how variations in resources can affect solutions to a technological problem.
5. Select and safely use appropriate tools and materials in analyzing, designing, modeling or making a technological product, system or environment.

	2. Evaluate the function, value, and appearance of technological products, systems, and environments from the perspective of the user and the producer.

	
	3. Use the design process to identify a problem, look for ideas, and develop and share solutions with others. 


	→
	3. Identify a technological problem and use the design process to create an appropriate solution.


	3. Develop methods for creating possible solutions, modeling and testing solutions, and modifying proposed design in the solution of a technological problem using hands-on activities.
See Science 5.4.12.C.1

	
	
	
	
	4. Use a computer assisted design (CAD) system in the development of an appropriate design solution.

	
	
	
	
	6. Create a technological product, system, or environment using given design specifications and constraints by applying design and engineering principles.

	
	
	
	
	5. Diagnose a malfunctioning product and system using appropriate critical thinking methods.

	See Language Arts Literacy: 3.1.7.F.3, 3.1.8.F.2, 3.3.7.A.2, 3.3.7.A.7, 3.3.7.B.1&4, 3.3.7.D.1, 3.3.8.A.1, 3.3.8.A.7, 3.3.12.A.3, 3.3.12.D.3, 3.4.7.A.1,  3.4.8.A.1; Career: 9.1.4.A.2, 9.1.8.A..5, 9.1.12.A.2, 9.1.12.B.3, 9.2.4.A.1, 9.2.A.4, 9.2.4.C.1, 9.2.4.C.2, 9.2.4.C.5, 9.2.4.F.3, 9.2.8.A.1, 9.2.8.B.2, 9.2.8.C.1, 9.2.8.C.6, 9.2.12.A.1, 9.2.12.C.2, 9.2.12.F.4; Mathematics: 4.1.2.A.1, 4.1.2.A.3, 4.1.4.A.1, 4.1.5.A.1,  4.1.6.A.1, 4.2.2.D.3, 4.2.2.E.1, 4.2.3.D.1,  4.2.3.D.2,  4.2.6.D.2, 4.2.6.D.3, 4.2.7A.2, 4.2.7.D.1, 4.2.7.D.2, 4.2.7.D.3, 4.5.All.A.1, 4.5.All.C.4; World Languages: All use of interpretive, interpersonal, and presentational mode for communications and culture may apply


8.2 Systems in the Designed World 
	
	
	Science 5.4.6.C
	8.2.8.C. Systems in the Designed World
	8.2.12.C. Systems in the Designed World 

	
	
	 2. Identify the basic components of a technological system:

· input.

· process.

· output.

· feedback.


	1. Explain technological advances in medical, agricultural, energy and power, information and communication, transportation, manufacturing, and construction technologies.
	1. Explain the life cycle of a product from initial design to reuse, recycling, remanufacture, or final disposal, and its relationship to people, society, and the environment, including conservation and sustainability principles.

	
	
	
	2. Explain reasons why human-designed systems, products, and environments need to be monitored, maintained, and improved to ensure safety, quality, cost efficiency, and sustainability.
	2. Analyze the factors that influence design of products, systems, and environments.

	
	
	
	3. Explain the functions and interdependence of subsystems such as waste disposal, water purification, electrical, structural, safety, climatic control, and communication.


	3. Compare and contrast the effectiveness of various products, systems, and environments associated with technological activities in energy, transportation, manufacturing, and information and communication.

	See Language Arts Literacy: 3.1.F.3, 3.1.8.F.2, 3.3.7.A.2, 3.3.7.A.7, 3.3.7.B.1-4, 3.3.7.D.1, 3.3.8.A.1, 3.3.8.A.7, 3.3.12.A.3, 3.3.12.D.3, 3.4.7.A.1,  3.4.8.A.1; Career: 9.1.4.A.2, 9.1.8.A..5, 9.1.12.A.2, 9.1.12.B.3, 9.2.4.A.1, 9.2.A.4, 9.2.4.C.1, 9.2.4.C.2, 9.2.4.C.5, 9.2.4.F.3, 9.2.8.A.1, 9.2.8.B.2, 9.2.8.C.1, 9.2.8.C.6, 9.2.12.A.1, 9.2.12.C.2, 9.2.12.F.4; Mathematics: 4.1.A.2.1,4.1.2.A.3, 4.1.4.A.1, 4.1.5.A.1,  4.1.7.A.1, 4.2.2.D.3, 4.2.2.E.1, 4.2.3.D.1,  4.2.3.D.2,  4.2.6.D.2, 4.2.6.D.3, 4.2.7A.2, 4.2.7.D.1, 4.2.7.D.2, 4.2.7.D.3, 4.5.All.A.1, 4.5.All.C.4; World Languages: All use of interpretive, interpersonal, and presentational mode for communications and culture may apply


STANDARD 8.1 (COMPUTER AND INFORMATION LITERACY) ALL STUDENTS WILL USE COMPUTER APPLICATIONS TO GATHER AND ORGANIZE INFORMATION AND TO SOLVE PROBLEMS.
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