Dublin City Schools Industrial Technology Graded Course of Study Introduction to Technology A
I. Standard: Nature of Technology
Students develop an understanding of technology, its characteristics, scope, core concepts* and relationships between technologies and other fields.

Students learn that technology extends human potential by allowing people to do things more efficiently than they would otherwise be able to. Students learn that useful technological development is a product of human knowledge, creativity, invention, innovation, motivation and demand for new products and systems. They learn that the natural and human-made designed worlds are different, and that tools and materials are used to alter the environment. Students learn that the development of emerging technology is exponential, driven by history, design, commercialization, and shaped by creative/inventive thinking, economic factors and cultural influences.

*The core concepts of technology include systems, resources, requirements, optimization and trade-offs, processes and controls.


Benchmark

Indicator(s)

Benchmark A
Synthesize information, evaluate and make decisions about technologies.

Benchmark A Indicator(s)
· List and describe factors that may influence the development of technology.
· Describe goal-directed research, define invention and innovation, and explain the relationship among them.
· Make informed choices among technology systems, resources and services.
· Articulate how inventions and innovations are results of specific goal-directed research (e.g., companies have research and development offices to guide new product development).

Benchmark B
Apply technological knowledge in decision-making.

Benchmark B Indicator(s)
· Demonstrate how the stability of a technological system is influenced by all system components, especially those in the feedback loop.
· Describe situations in which the selection of resources involves trade-offs between competing values, such as availability, desirability, cost and waste (e.g., use of plastic in manufacturing has many advantages, but may put the environment at risk and deplete natural resources).

Benchmark C
Examine the synergy between and among technologies and other fields of study when solving technological problems.

Benchmark C Indicator(s)
· Describe how technological innovation often results when ideas, knowledge or skills are shared within a technology.
· Define examples of how technological progress is integral to the advancement of science, mathematics and other fields of study.
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II. Standard: Technology and Society Interaction

Students recognize interactions among society, the environment and technology, and understand technology's relationship with history. Consideration of these concepts forms a foundation for engaging in responsible and ethical use of technology.

Students learn that the interaction between society and technology has an impact on their lives and that technology may have unintended consequences which may be helpful or harmful. They learn that interaction of technology will affect the economy, ethical standards, environment and culture. Students evaluate the impact of products or systems by gathering and synthesizing information, analyzing trends anddrawingconclusions.Studentsanalyzetechnologicalissuesandtheimplicationsofusingtechnology. They acquire technological understanding and develop attitudes and practices that support ethical decision-making and lifelong learning.


Benchmark

Indicator(s)

Benchmark A
Interpret and practice responsible citizenship relative to technology.

Benchmark A Indicator(s)
· Explain how making decisions about the use of technology involves weighing the trade-offs between he positive and negative effects.
· Analyze advantages and disadvantages of widespread use and reliance on technology in the workplace and in society as a whole.

Benchmark C
Interpret and evaluate the influence of technology throughout history, and predict its impact on the future.

Benchmark C Indicator(s)
· Describe how some technological development has been evolutionary, the result of a series of refinements to basic inventions or innovations over time.
· Explain how the evolution of civilization has been directly affected by and has affected, the development and use of tools and materials.



III. Standard: Technology for Productivity Applications
Students learn the operations of technology through the usage of technology and productivity tools. Students use computer and multimedia resources to support their learning. Students understand terminology, communicate technically and select the appropriate technology tool based on their needs. They use technology tools to collaborate, plan and produce a sample product to enhance their learning and solve problems by investigating, trouble shooting and experimenting using technical resources.


Benchmark

Advanced Research Indicator(s)

Benchmark B
Identify, select and apply appropriate tools and resources to produce creative works and to construct models.

Benchmark B Indicator(s)
· Identify/recognize technology tools for solving problems. (Modified Dublin Indicator)
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IV. Standard: Technology and Communication Applications

Students use an array of technologies and apply design concepts to communicate with multiple audiences, acquire and disseminate information and enhance learning.

Studentsacquireandpublishinformationinavarietyofmediaformats.Theyincorporatecommunication design principles in their work. They use technology to disseminate information to multiple audiences. Students use telecommunication tools to interact with others. They collaborate in real-time with individuals and groups who are located in different schools, communities, states and countries. Students participate in distance education opportunities which expand academic offerings and enhance learning.


Benchmark

Advanced Research Indicator(s)

Benchmark A
Apply appropriate communication design principles in published and presented projects.

Benchmark A Indicator(s)
· Format text, select color, insert graphics and include multimedia components in student-created media/ communication products

Benchmark B
Create, publish and present information, utilizing formats appropriate to the content and audience.

Benchmark B Indicator(s)
· Publish information in printed and electronic version, and select appropriate publication format (e.g., paper, Web, video).

Benchmark C
Identify communication needs, select appropriate communication tools and design collaborative interactive projects and activities to communicate with others, incorporating emerging technologies.

Benchmark C Indicator(s)
· Identify and use the appropriate communication tool to collaborate with other (e.g., presentation, Web site, digital video).
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V. Standard: Technology and Information Literacy

Students engage in information literacy strategies, use the Internet, technology tools and resources, and apply information-management skills to answer questions and expand knowledge.

Students become information-literate learners by utilizing a research process model. They recognize the need for information and define the problem, need or task. Students understand the structure of information systems and apply these concepts in acquiring and managing information. Using technology tools, a variety of resources are identified, accessed and evaluated. Relevant information is selected, analyzedandsynthesized togenerateafinishedproduct.Studentsevaluatetheirinformationprocessand product


Benchmark

Indicator(s)

Benchmark B
Apply a research process model to conduct research and meet information needs

Benchmark B Indicator(s)
· Organize and analyze information, finding connections that lead to final product.
· Review and evaluate research process and the resources used (e.g., how can the research process be improved?).
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VI. Standard: Design

Studentsapplyanumberofproblem-solvingstrategiesdemonstratingthenatureofdesign,theroleof engineering and the role of assessment.

Students recognize the attributes of design; that it is purposeful, based on requirements, systematic, iterative, creative, and provides solution and alternatives. Students explain critical design factors and/or processes in the development, application and utilization of technology as a key process in problem- solving.Students describeinventorsandtheirinventions,multipleinventionsthatsolvethesameproblem, and how design has affected their community. They apply and explain the contribution of thinking and procedural steps to create an appropriate design and the process skills required to build a product or system. They critically evaluate a design to address a problem of personal, societal and environmental interests.Students systematicallysolveavarietyofproblemsusingdifferentdesignapproachesincluding troubleshooting, research and development, innovation, invention and experimentation.


Benchmark

Indicator(s)

Benchmark A
Identify and produce a product or system using a design process, evaluate the final solution and communicate the findings.

Benchmark A Indicator(s)
· Explain and apply the methods and tools of inventive problem-solving to develop and produce a product or system.
· Define simulation in the design process.
· Identify the conceptual and technical principles that underpin design processes (e.g., analyze characteristics of technical systems that affect performance and identify principles that resolve design contradictions).
· Identify the elements of quality in a product/system (e.g., tolerances, fit, finish, function, form (aesthetics), repeatability, durability, material).
· Explain that design problems are seldom presented in a clearly defined form (e.g., problems often involve competing constituencies, undiscovered constraints and unidentified regulations).
· Brainstorm solutions to problems using common brainstorming techniques (e.g., select a leader, select a recorder, generate ideas, discuss and add-on to ideas of others and recognize all ideas are welcome).
· Demonstrate knowledge of pictorial and multi-view CAD drawings (e.g., orthographic projections, isometric, oblique, perspective using proper techniques).
· Recognize that patent, trademark and copyright laws protect technological ideas and intellectual property.
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· Describe how the technological systems of manufacturing, construction, information and communication, energy and power, transportation, medical, and agricultural, and related biotechnologies can e used to solve practical problems.
· Solve an inventive problem that contains a technical contradiction (e.g., analyze the technical system, state the technical contradiction and resolve the technical contradiction.
· Apply common statistical tools to solve problems (e.g., statistical process control).
· Describe quality and how it is evaluated in a product or system.
· Select and use simulation in the design process.
· Apply the conceptual and technical principles that underpin design processes (e.g., analyze characteristics of technical systems that affect performance and identify principles that resolve design contradictions).
· Discuss how requirements of a design, such as criteria, constraints and efficiency, sometimes compete with each other.
· Identify criteria and constraints for a design problem and determine how they will affect the design process (e.g., factors such as concept generation, development, production, marketing, fiscal matters, use, and disposability of a product or system).
· Understand the role of outsourcing in the engineering process and how effective communication is essential.
· Describe how trademarks, patents and copyrights are obtained.
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Benchmark B
Recognize the role of teamwork in engineering design and of prototyping in the design process

Benchmark B Indicator(s)
·	Explain how established design principles are used to evaluate existing designs, collect data and guide the design process (e.g., design principles include flexibility, unity, emphasis, balance, function and proportion).
·	Explain how a prototype is a working model used to test a design concept by making actual observations and necessary adjustments.
·	Create a model of a design solution to an engineering problem (e.g., virtual, physical, graphic or mathematical model).
·	Identify the factors that must be taken into account in the process of engineering design (e.g., safety, reliability, economic considerations, quality control, environmental concerns, manufacturability, maintenance and repair and human factors in engineering, such as ergonomics).
·	Describe how engineering design is influenced by personal characteristics, such as creativity, resourcefulness, and the ability to visualize and think abstractly.
·	Describe the importance of teamwork, leadership, integrity, honesty, work habits and organizational skills of member during the design process.
·	Build a prototype to test a design concept and make actual observations and necessary design adjustments.
·     Design a prototype using quality control measures (e.g., measuring, checking, testing, feedback).
·	Evaluate a design using established design principles to collect date on the design’s effectiveness, and suggest improvements (e.g., how can bicycles be made safer?).
·	Explain how engineering design is influenced by personal characteristics, such as creativity, resourcefulness, and the ability to visualize and think abstractly.
·	Identify where statistical tools might be used to identify problems in a system.
·	Use multimedia to communicate a design solution between technological systems
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Benchmark C
Understand and apply research, development and experimentation to problem solving

Benchmark C Indicator(s)
·	Describe how business and industry use research and development to prepare devices and systems for the marketplace.
·	Research consumer preferences for a new product. ·	Explain that function is the purpose for which a
product/system was designed and the focus on the function will expand the space in which solutions are available.
·	Explain why technological problems must be researched before they can be solved.
·     Research previous solutions to a technological problem and redesign and alternative solution.
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VII. Standard: Designed World

Students understand how the physical, informational and bio-related technological systems of the designedworld arebroughtaboutbythedesignprocess.Criticaltothiswillbestudents'understanding of their role in the designed world: its processes, products, standards, services, history, future, impact, issues and career connections.

Studentslearnthatthedesignedworldconsistsof technologicalsystems*reflectingthemodificationsthat humans have made to the natural world to satisfy their own needs and wants. Students understand how, throughthedesignprocess,theresources:materials,toolsandmachines,information,energy,capital,time and people are used in the development of useful products and systems. Students develop a foundation of knowledge and skills through participation in technically oriented activities for the application of technological systems. Students demonstrate understanding, skills and proficient use of technological tools,machines,instruments,materialsandprocessesacrosstechnologicalsystemsinuniqueand/ornew contexts.Studentsidentifyandassessthehistorical,cultural,environmental,governmentalandeconomic impacts of technological systems in the designed world.

*The technological systems areas include energy and power technologies, transportation technologies, manufacturing technologies, construction technologies, information and communication technologies, medical technologies and agricultural and related biotechnologies.


Benchmark

Advanced Research Indicator(s)

Benchmark C:
Classify, demonstrate, examine and appraise manufacturing technologies..

Benchmark A Indicator(s)
·	Describe the careers available in manufacturing
technological systems and the education needed to pursue them.
·	 Produce a product using the manufacturing system (e.g., customized production, batch production and continuous production) appropriate to the context.
· Identify and apply appropriate safety measures when working with manufacturing technologies.
· Classify materials as natural, synthetic or mixed (e.g., wood, plastic, cotton/polyester blend fabric).
· Employ manufacturing technologies to resolve practical problems (e.g., produce a product).
· Identify and investigate a variety of technological tools, equipment, machines, materials and technical processes used in manufacturing technologies to manufacture/ fabricate products of systems.
· Investigate emerging (state-of-the-art) and innovative applications of manufacturing technology.
· Explain the manufacturing processes of casting and molding, forming, separating, conditioning, assembling and finishing.
· Demonstrate the ability to acquire, store, allocate, and use materials or space efficiently.



file_8.png

Dublin City Schools	5/26/09	9
Dublin City Schools Industrial Technology Graded Course of Study Introduction to Technology A

· Identify and investigate modern production technology practices and equipment in manufacturing technologies (e.g., just-in-time, lean production, six-sigma, new automation processes, systems, materials, tools).
· Demonstrate how the interchangeability of parts increase the effectiveness of manufacturing processes (e.g., manufacture a product using interchangeable parts; repair a product using replacement parts).
· Use marketing to establish a product’s viability and identity, conduct research on its potential, advertise it, package it, distribute it and sell it.







































file_9.png

Dublin City Schools	5/26/09	10
Dublin City Schools Industrial Technology Graded Course of Study Introduction to Technology A


Benchmark D
Classify, demonstrate, examine and appraise construction technologies

Benchmark D Indicator(s)
·	Describe the careers available in construction technological systems and the education needed to pursue them.
·	Identify and apply appropriate safety measures when working with construction technologies.
·	Distinguish among the different forces acting upon structural components (e.g., tension, compression, shear and torsion).
·	Identify and use a variety of technological tools, equipment, machines, materials and technical processes used in construction technologies to build/construct products or systems.
·	Construct a structure using a variety of processes and procedures (e.g., material use, how it is assembled, and skill level of worker).
·	Identify and explain the purpose of common tools and measurement devices used in construction (e.g., spirit level, laser transit, framing square, plumb bob, spring scale, tape measure, strain guage, venturi meter, Pitot tube).
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