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West Irondequoit Central School District
TECHNOLOGY EDUCATION GUIDING PRINCIPLES

MISSION STATEMENT:

The mission of the 7-12 Technology Education
program is to provide students with current

authentic experiences with industrial settings and
standards in Engineering. Communications.

Transportation, and Construction. These learner
centered experiences prepare students for the

future by supporting the development of
independence, ingenuity, imagination, and

innovation. Bridging continuity between Dake
Junior High, Irondequoit High School and real

world applications is an essential component for
supporting rigorous experiences and meeting the

needs of all learners.

Applied science and mathematics connections
are the cornerstone of Technology Education.

Therefore, our curriculum incorporates the NYS
MST Standards and National Technology

Literacy Standards in tandem with Project Lead
the Way and STEM (Science Technology

Engineering and Mathematics). Incorporating the
West Irondequoit Comprehension Outcomes into

the Technology Education program is
instrumental in supporting our shared critical

thinking, reading and writing focus.

The Technology Education Department takes
pride in serving the needs of all students. We

foster the development of marketable skills that
prepare students for post-secondary experiences.

Technology Education forms a lasting
foundation for the next generation of technicians.

engineers, inventors and innovators.

CURRICULUM and
INSTRUCTION:

Techrologv Education provides enoaging
standards-based. differentiated instructional
activities that require complex thinking
skills and integrates all disciplines. Students
engage in authentic experiences that recuire
conceptual understanding and abstract
thinking.

LITERACY:
Technology Education provides a rigorous
critical thinking experience that provides
opportunities to use, manage. understand.
and assess technology. Reading and writing
are embedded into daily practice. Cross-
curricular connections with math and
science are essential for the transfer of
technology understandings and the problem
solving process.

ASSESSMENT:
Ongoing. relevant, valid, and authentic
assessments are used to measure the growth
of student understanding. Standards based.
formal and informal assessments provide
students with opportunities to demonstrate
conceptual understandings while informing
instruction.

. . .

21st CENTURY SKILLS:
2] century Technology Education provides
students the opportunity to develop critical
insights into new and emerging technologies, as
well as technological history, its evolution,
utilization and significance. Increasingly,
technology integration is an essential component
of student learning as evidenced by ongoing
partnerships with business, art and the
humanities. The Technology Education
Department offers comprehensive and diverse
connections to life and career choices through
rich course offerings.

EQUITY:
The Technology Education program provides
equal opportunity and access to all students,
regardless of economic status, race, gender or
level of ability in order to integrate technology
literacy and skill sets into their lives.

PROFESSIONALISM:
Technology Education develops students ability
to operate with the highest ethical and
professional standards through collaboration
with collegial teams and industry. The
technology classroom is a performance based
work environment that is safe, professional, and
clean. Students and teachers communicate
respectfully, confidently and effectively, forging
strong interpersonal relationships.
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Impact on g’obal society

‘The consequences of technological change have both positive
and negative social. cultural and environmental impacts.
Technology is continually evolving with increasing speed
over time.

‘Technology is a powerful agent of human progress.
‘The history oftechnological progress informs and influences

current trends and future innovations.
‘Technology satisfies and drives human wants and needs.
‘Technology changes human perceptions and expectations of

wants and needs.
‘Governmental regulations modify, limit and improve
technological innvoation.

‘Modernization of culture is a direct result of industrialization
and technological advances.

Development , Environment, Performance
• Technology is made up of systems and subsystems that

fit into larcer economic. social and technolocical
InterdisciplinaryS) Sterns.

• Technological development in one context can • Technolog allows in estigation and :hepotentially be used in a variety of contexts and apphcation and transfer of mathematical andapplications. TEChNOLOGY scientific concepts.
‘Tradeoffs are an essential component in the life cycle ‘Measurement impacts all aspects of technology.of products from development to disposal. ENDURING • Technology ts the human application of‘All aspects of technological processes impact the scientific inquir.environment. UNDER.STANDINGS ‘Technology created to benefit is also used to‘Repair, service and maintenance are planned processes destroy.

in the life cycle and performance of a product ‘Technology requires many forms of‘Project management is the process of planning. communication including written, spoken.organizing and controlling schedules. materials and the printed, audio. ideo and pictorial.usc of space.

‘Good design unites the seven resources of technology: time.
information, capital. tools and machines. people. energy and
materials.

‘There is a direct relationship between form and function in cood
design.

‘Complex innovations require the collaboration of specialized
technologists.

‘Complex systems have many layers of controls and feedback loops
to provide information for informed decision making.

‘Creativity

0

Design
‘Sound. safe design is dependent upon the validity of data and the

process by which it is collected and applied.
‘Technological design is a systematic process used to initiate and
refine ideas, solve problems and maintain products and systems.



WICSD ADAPTED STANDARDS FOR
TFCI1NOLOGICAL LITERACY

St andard I
i’he characteristics, core concepts and the scope ol technology (Sit 1,2)

Stndrd 2
Ihc relat onships uong technologies and the connections between tcchnology and other holds of study (Sit 3)
Standards 3
Ihe cultural, social, economic, and political effects of technology (Sit 4)
Standard 4
‘l’he lllects 0 I lechnology on the hnvironment (Sit 5)

Standards 5
The role of society in the development and use of technology and the influence of technology on history (STI. 6,7)

Standards 6
The attributes of design and engineering design as they apply the design process (STL 8,9,11)
Standard 7
The role of troubleshooting, research and development, invention and innovation, and experimentation in problem—solvmg (STL 10)

Standards 8
Use and maintain technological products and assess the impact of products and systems (STL 12,13)

Standard 9
Lnergy and power technologies (Sit 1 6)

Standard 10
Information and communication technologies (STL 17)

Standard 11
Transportation technologies (STL 1 8)

Standard 12
Manufacturing technologies (STL 19)

Staiidard 13
Construction technologies (STL 20)

Adapted from:
Standards for Technological Literacy: Content for Study of Technology. 3d edition. Reston VA: ITEA, 2007.



LZ ndds for Technological Literacy

One Standard Sixteen
The Characteristics and Scope ol lechno logy Energy and Power lechnologies

Standard Iwo Standard Seventeen
The Core Concepts oF ‘l’cchnology In Formation and Communication lechnologies

Standard Three Standard Eighteen
The relationships among technologies and the iransporlation lechnologicsConnections Between Technology and other
IiclcIs Standard Nineteen

Manufticturing TechnologiesStandard Four
The Cultural, Social, Economic, and Political Standard Twcy
Effects of Technology Construction Technologies

Standard Five
The Effects of Technology on the Environment

Standard Six
The Role of Society in the Development and usc
of Technology

Standard Seven
The Influence of Technology on History

Standard Eight
The Attributes of Design

Standard Nine
Engineering Design

Standard Ten
The Role of Troubleshooting, Research and
Development, Invention and Innovation, and
Experimentation in Problem Solving

Standard Eleven
Apply the Design Process

Standard Twelve
Use and Maintain Technological Products and
Systems

Standard Thirteen
Assess the Impact of Products and Systems



New York State
Math, Science and Technology

SI ANDARDS

Standard 1— Analysis, Inquiry, and Design
Standard 2— In formation Systems
Standard 3— Mathematics
Standard 4— Science
Standard 5— Iechnoloey
Standard 6— Interconnectedness: (‘ommon Themes
Standard 7— Interdisciplinary: Problem Solving



. ., o

Common Core Anchor Standards for Literacy
and Technical Subjects
7-12



Note on range and content

of student reading

Reading is critical to building knowledge in

history/social studies as well as in science and

technical subjects. College and career ready

reading in these fields requires an appreciation

of the norms and conventions of each

discipline, such as the kinds of evidence used

in history and science; an understanding of

domain-specific words and phrases: an

attention to precise details; and the capacity to

evaluate intricate arguments, synthesize

complex information, and follow detailed

descriptions of events and concepts. In

history/social studies, for example, students

need to be able to analyze, evaluate, and

differentiate primary and secondary

sources. When reading scientific and technical

texts, students need to be able to gain

knowledge from challenging texts that often

make extensive use of elaborate diagrams and

data to convey information and illustrate

concepts. Students must be able to read

complex informational texts in these fields with

independence and confidence because the

vast majority of reading in college and

workforce training programs will be

sophisticated nonfiction. It is important to note

that these Reading standards are meant to

complement the specific content demands of

the disciplines, not replace them.

.ege and Career Readiness Anchor Standards fording
The grades 7—12 standards on the following pages define what students should understand and be able to do
by the end of each grade span. They correspond to the College and Career Readiness (C CR) anchor standards
below by number. The CCR and grade-specific standards are necessary complements—the former providing
broad standards, the latter providing additional specificity—that together define the skills and understandings
that all students must demonsate.

Key Ideas and Details

1. Read closely to determine what the text says explicitly and to make logical inferences from it; cite
specific textual evidence when writing or speaking to support conclusions drawn from the text.

2. Determine central ideas or themes of a text and analyze their development; summarize the key
supporting details and ideas.

3. Analyze how and why individuals, events, or ideas develop and interact over the course of a text.

Craft and Structure

4. Interpret words and phrases as they are used in a text, including determining technical, connotative, and
figurative meanings, and analyze how specific word choices shape meaning or tone.

5. Analyze the siructure of texts, including how specific sentences, paragraphs, and larger portions of the
text (e.g., a section, chapter, scene, or stanza) relate to each other and the whole.

6. Assess how point of view or purpose shapes the content and style of a text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse formats and media, including visually and
quantitatively, as well as in words.*

8. Delineate and evaluate the argument and specific claims in a text, including the validity of the reasoning
as well as the relevance and sufficiency of the evidence.

9. Analyze how two or more texts address similar themes or topics in order to build knowledge or to
compare the approaches the authors take.

Range of Reading and Level of Text Complexity

10. Read and comprehend complex literary and informational texts independently and proficiently.

aPlease see “Research to Build and Present Knowledge” in Writing for additional standards relevant to gathering, assessing, and applying
information from print and digital sources.

Anchor Standards for Literacy in Technical Subjects I 7—12 2



CoIIq and Career Readiness Anchor Standards for Wri
The grades 7—12 standards on the following pages define what students should understand and be able to do by the
end of each grade span. They correspond to the College arid Career Readiness (CCR) anchor standards below by
number. The CCR and grade-specific standards are necessary complements—the former providing
broad standards, the latter providing additional specificity—that together define the skills and understandings that
all students must demonstrate.

Text Types and Purposes *

1. Write arguments to support claims in an analysis of substantive topics or texts using valid reasoning and
relevant and sufficient evidence.

2. Write informative/explanatory texts to examine and convey complex ideas and information clearly and
accurately through the effective selection, organization, and analysis of content.

3. Write narratives to develop real or imagined experiences or events using effective technique, well-chosen
details and well-structured event sequences.

Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task,
purpose, and audience.

5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach.

6. Use technology, including the Internet, to produce and publish writing and to interact and collaborate with
others.

Research to Build and Present Knowledge

7. Conduct short as well as more sustained research projects based on focused questions, demonstrating
understanding of the subject under investigation.

8. Gather relevant information from multiple print and digital sources, assess the credibility and accuracy of each
source, and integrate the information while avoiding plagiarism.

9. Draw evidence from literary or informational texts to support analysis, reflection, and research.

Range of Writing

7. Write routinely over extended time frames (time for research, reflection, and revision) and shorter time
frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences.

*These broad types of writing include many subgenres. See Appendix A for defInitions of key writing types.

Note on range and content
of student writing

.
For students, writing is a key means of

asserting and defending claims, showing

what they know about a subject, and

conveying what they have experienced,

imagined, thought; and felt. To be college

and career ready writers, students must

take task, purpose, and audience into

careful consideration, choosing words,

information, structures, and formats

deliberately. They need to be able to use

technology strategically when creating,

refining, and collaborating on writing. They

have to become adept at gathering

in formation, evaluating sources, and citing

material accurately, reporting findings from

their research and analysis of sources in a

clear and cogent manner. They must have

the flexibility, concentration, and fluency to

produce high-quality first-draft text under a

tight deadline and the capacity to revisit

and make improvements to a piece of

writing over multiple drafts when

circumstances encourage or require it. To

meet these goals, students must devote

significant time and effort to writing

producing numerous pieces over short and

long time frames throughout the year.

Anchor Standards for Literacy in Technical Subjects I 7—12
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WICSD Adapted Common Core Standards for Literacy
Technical Subjects
7-8



Readitandards for Technical Subjects 7-8

Grades 7—8 students:

Key Ideas and Details
1. Cite specific textual evidence to support analysis of technical texts.

2. Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions.

3. Follow precisely a multistep procedure when carrying out labs, taking measurements, or performing technical tasks.

Craft and Structure
4-. Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical

context relevant to qrades 7—8 texts and topics.
S. Analyze the structure an author uses to organize a text, including how the major sections contribute to the whole and to an understanding of the

topic.
6. Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment in a text.

Integration of Knowledge and Ideas
7. Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart,

diagram, model, graph, or table).
8. Distinguish among facts, reasoned judgment based on research findings, and speculation in a text.

9. Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on
the same topic.

Range of Reading and Level of Text Complexity

10. By the end of grade 8, read and comprehend science/technical texts in the grades 6—8 text complexity band independently and proficiently.

WICSD Adapted Standards for Literacy in Technical Subjects j 7—8 2



Writintandards for Literacy in Technical Subjects 7—8
l’he standards below begin at grade 7: The CCR anchor standards and high school standards in literacy work in tandem to defIne college and career readiness
expectations -the former providing broad standards, the latter providing additional specificity.

Grades 7—8 students:

Text Types and Purposes
1. Write arguments focused on Technology 7 cind8-specfic content.

a. Introduce claim(s) about a topic or issue, acknowledge and distinguish the claim(s) from alternate or opposing claims, and organize the reasons and
evidence logically.

b. Support claim(s) with logical reasoning and relevant, accurate data and evidence that demonstrate an understanding of the topic or text, using credible
sources.
Use words, phrases, and clauses to create cohesion and clarify the relationships among claim(s), counterclaims, reasons, and evidence.

d. Establish and maintain a formal style.
e. Provide a concluding statement or section that follows from and supports the argument presented.

2. Write informative/explanatory texts, including technical procedures/ experiments, or technical processes.
a. Introduce a topic clearly, previewing what is to follow; organize ideas, concepts, and information into broader categories as appropriate to achieving

purpose; include formatting (e.g., headings), graphics (e.g., charts, tables), and multimedia when useful to aiding comprehension.
b. Develop the topic with relevant, well-chosen facts, definitions, concrete details, quotations, or other information and examples.

Use appropriate and varied transitions to create cohesion and clarify the relationships among ideas and concepts.
d. Use precise language and domain-specific vocabulary to inform about or explain the topic.
e. Establish and maintain a formal style and objective tone.

Provide a concluding statement or section that follows from and supports the information or explanation presented.

3. (see note; not applicable as a separate requirement)

Note: Students’ narrative skills continue to grow th these grades. The Standards require that students be able to incorporate narrative elements effectively into arguments and
informative/explanatory texts. In history/social studies, students must be able to incorporate narrative accounts into their analyses of individuals or events of historical
import. In science and technical subjects, students must be able to write precise enough descriptions of the step-by-step procedures they use in their investigations or
technical work that others can replicate them and (possibly) reach the same results.

WICSD Adapted Standards for Literacy in Technical Subjects I 7—8 3



Writinandards for Literacy in Technical Subjects 7—8

Grades 7—8 students:
Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.

5. With some guidance and support from peers and adults, develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new
approach, focusing on how well purpose and audience have been addressed.

6. Usc technology, including the Internet, to produce and publish writing and present the relationships between information and ideas clearly and efficiently.

Research to Build and Present Knowledge

7. Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, focused
questions that allow for multiple avenues of exploration.

8. Gather relevant information from multiple print and digital sources, using search terms effectively; assess the credibility and accuracy of each source; and quote
or paraphrase the data and conclusions of others while avoiding plagiarism and following a standard format for citation.

9. Draw evidence from informational texts to support analysis, reflection, and research.

Range of Writing

10. Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-
specific tasks, purposes, and audiences.

WICSD Adapted Standards for Literacy in Technical Subjects 7—8 4



TECHNOLOGY LLARNING STRANDS

GRADES 7-8
Technology 7 and 8

Enduring Understandings:
• Technology satisfies and drives human wants and needs.
• Technological design is a systematic process used to initiate and refine ideas. solve problems and maintain products and systems.
• Technology is made up of systems and subsystems that fit into larger economic, social and technological systems.
• Complex systems have many layers of controls and feedback loops to provide infonnation for informed decision making.
• Tradeoffs are an essential component in the life cycle of products from development to disposal.

Standard 1
The characteristics, core concepts and the scope of technoIoy (STI 1,2)

. .

NYS MST
Key Ideas Outcomes AssessmentsStandards

New products and systems can be developed to solve Analyze the difference between a prototype, a
1,2,4,5,7 problems or to help do things that could not be done model, and a mock-up and analyze what

without the help of technology, circumstances call for the use of each.

Technology is closely linked to creativity, which has Compare and contrast invention and innovation.resulted in innovation.

Discriminate and demonstrate the ability to measureTechnological systems include input, process, accurately with different measuring devices andoutput, and at times, feedback. scales.

Systems thinking involves considering how every Discriminate and measure using both standard andpart relates to others. metric systems.

An open-loop system has no feedback path and Design, build, wire, and program both open andrequires human intervention, while a closed loop closed loop systems.system uses feedback.

Using an inquiry based approach troubleshoot aTechnological systems can be connected to one malfirnctioning system using a methodical approachanother, to repair it.

Different technologies involve different sets of Compare and contrast how systems are used toprocesses. monitor and provide feedback

Requirements are the parameters placed on the Analyze specific subsystems of a machine anddevelopment of a product or System. describe their interdependence within the larger
system

Controls are mechanisms or particular steps that
people perform using information about the system
that causes systems to change.



TECHNOLOGY LtARNING STRANDS
GRADES 7-8

Technology 7 and 8Enduring Understandings:
• Complex innovations require the collaboration of specialized technologists.
• Complex systems have many layers of controls and feedback loops to provide information for informed decision making.• Technological development in one context can potentially be used in a variety of contexts and applications.

. .

Standard 2 -
The relationships among technologies and the connections between technology and other fields of study (STL 3)

NYS MST
Key Ideas Outcomes AssessmentsStandards

2,6 Technological systems often interact with one Analyze the relationship between science.another. technology, engineering, and math.

A product, system, or environment developed for one Synthesize results from mathematically calculatingsetting may be applied to another setting. voltage, current, and resistance using Ohm’s Law.

Knowledge gained from other fields of study has a Apply Ohm’s Law to mathematically calculatedirect relationship on the development of voltage, current and resistance.technological products.
Synthesize the concepts of math. science, and
engineering to produce eveiyday products.

Analyze and evaluate the impact that technology
has on society now and in the future



Enduring Understandings:

• The consequences of technological change have both positive and negative social, cultural and environmental impacts.
• Technology is continually evolving with increasing speed over time
• Tradeoffs are an essential component in the life cycle of products from development to disposal.
• All aspects of technological processes impact the environment.
• Governmental regulations modif’, limit and improve technological innovation.

TECHNOLOGY LLARNING STRANDS
GRADES 7-8

Technology 7 and 8

.

Standard 3

The cultural, social, economic, and political effects of technology (STL 4)

NYS MST
Key Ideas Outcomes AssessmentsStandards

4,5,7 The use of technology affects humans in various Analyze the purpose of automation and robotics.
ways including their safety, comfort, choices, and and its impact on society.
attitudes about technology’s development and use.

Summarize ways that robots are used in today’s
Technology by itself is neither good nor bad, but world and the impact of their use on society.
decisions about the use of products and systems can
result in desirable or undesirable consequences. Evaluate the effects of automation and robotics on

humans in terms of safety and economics.
The development and use of technology poses ethical
issues. Analyze the life cycle of a product to determine

what processes have been developed to reduce its
Economic, political, and cultural issues are negative impact on our society
influenced by the development and use of
technology. Evaluate the social and cultural impacts of

technological systems.

Determine and describe ethical issues associated
with specific technological development or
application.

Compare and contrast the management of waste
produced by technological system and its impact on
society.



TECHNOLOGY LEARNING STRANDS
GRADES 7-8

Technology 7 and 8

Enduriig Understandings:
• Modernization of culture is a direct result of industrialization and technological advances.
• The consequences of technological change have both positive and negative social, cultural and environmental impacts.

All aspects of technological processes impact the environment.

. .

Standard 4
The Effects of Technology on the Environment (STL 5)

NYS MST
Key Ideas Outcomes AssessmentsStandards

2, 4, 5, 7 Technologies can be used to repair damage caused Evaluate the economic, social, cultural
by natural disasters and to break down waste from environmental impacts of technological systems.
the use of various products and systems.

Synthesize management plan to address industrial
Decisions to develop and use technologies often put waste.
environmental and economic concerns in direct
competition with one another. Analyze recent natural disasters and evaluate

technological methods used for prevention.
Development of new technologies can have both management and reclamation.
positive and negative social, cultural, economic and
environmental impacts. Compare and contrast the management of waste

produced by technological systems and its impact
j Ofl the environment and the economY.



TECHNOLOGY LEARNING STRANDS
GRADES 7-8

Technology 7 and 8

.
Enduring Understandings:

• Modernization of culture is a direct result of industrialization and technological advances.• The history of technological progress informs and influences current trends and future innovations.• Technolo2y satisfies and drives human wants and needs.
Standard 5 --

The role of society in the development and use of technology and the influence of technology on history (STL 6,7)
NYSMST

Key Ideas Outcomes AssessmentsStandards

2,4,5,6,7 Throughout history, new technologies have resulted Analyze the historical evolution of a technologicalfrom the demands, values, and interests of advancement from its inception and evaluate theindividuals, businesses, industries, and societies. influence of societal demands, values, individual
and business interests on its creation.The use of inventions and innovations has led to

changes in society and the creation of new human Analyze the connections between social andneeds and wants. cultural priorities and values and the inventions and
innovations created by different cultures.Social and cultural priorities and values are reflected

in tecimological devices. Evaluate the reciprocal relationship of changing
human wants and needs in relation to theMeeting societal expectations is the driving force development of new technologies in differentbehind the acceptance and use of products and cultures and identify correlations.systems.

Apply the design process in the development of aMany inventions and innovations have evolved by product, considering current trends, societal needs.using slow and methodical processes of tests and and application.
refinements and influences current trends and further
innovations. Evaluate a product based on techniques for

measurement, spatial relationships. technologicalThe specialization of function has been at the heart s’’stem and apply to the design process.of many technological improvements.
Compare and contrast trends in technologicalThe design and construction of structures for service improvements and assess these improvements basedor convenience have evolved from the development on form and function.

of techniques for measurement, controlling systems,
and the understandings of spatial relationships.



TECHNOLOGY LEARNING STRANDS
GRADES 7-8

Technology 7 and 8
Enduring Understandings:

• Sound, safe design is dependent upon the validity of data and the process by which it is collected and applied.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.• Complex innovations require the collaboration of specialized technologists.
• Good design unites the seven resources of technology: time, information, capital, tools and machines. people. enerev and materials.• There is a direct relationship between form and function in good design.
• Technology requires many forms of communication including written, spoken, printed, audio, video and pictorial.

Standard 6 --

-

The attributes of design and engineering design as they apply the design process (STL 8,9,11)
NYS MST

Key Ideas Outcomes AssessmentStandards

2,5,7 Design is a creative planning process that leads to Apply and interpret the design process in the
useful products and systems and relies upon the development of a product considering criteria and
validity of data and the methods in which it is constraints.
collected and applied.

Compare and contrast a technological system of a
Requirements for a design are made up of criteria design or product based on the factors of
and constraints, measurement, systems control and of spatial

relationships.
Specify criteria and constraints for the design are
based on the seven resources of technology. Compare and contrast product models and identify

the best design solution and implement to the final
Design involves a set of steps, which can be product.
performed in different sequences and repeated as
needed. Evaluate design decisions to confirm the validity or

generate a list of potential improvements.
Apply a design process to solve problems in and
beyond the laboratory-classroom. Evaluate balance, rhythm, theory of thirds, color

family and unity and apply to product design.
Make two-dimensional and three-dimensional
representations of the designed solution through Evaluate and apply the design process including
sketches, computer aided design (CAD), and brainstorming. modeling. testing. evaluating and
modeling, modifying.

Analyze and apply the seven resources of
technology to unite them in order design and
efficiently build the solution to a problem.

Analyze a design brief and apply the design process
to create a product.

. .



.W TECHNOLOGY LtARNING STRANDS
GRADES 7-8

Technology 7 and 8
Synthesize aspects of a three dimensional object
using specific criteria and constraints that meet a
given design brief.

Apply the design process and evaluate performance
of product or process as it pertains to a specific
engineering problem.

Design and create two and three dimensional
representations of a design solution.

Test and evaluate a design in relation to pre
established requirements. that meet criteria and
constraints.



TECHNOLOGY LEARNING STRANDS
GRADES 7-8

Technology 7 and 8
Enduring Understandings:

• Technology satisfies and drives human wants and needs.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.• Technology is the human application of scientific inquiry.

Standard 7
The role of troubleshooting, research and development, invention and innovation, and experimentation in problem-solving (STL 10)

NYSMST
Key Ideas Outcomes AssessmentsStandards

1, 2, 5, 6, 7 Troubleshooting is a problem-solving method used Design, test, construct, and evaluate a solution to ato identify the cause of a malfunction in a problem that is based on societal wants and needs.technological system.
Identify and justify a solution to a given

Invention is a process of turning ideas and technological problem.
imagination into devices and systems. Innovation is
the process of modifying an existing product or Apply reverse engineering to analyze. and evaluatesystem to improve it. different systems, simple machines and

mechanisms.
Some technological problems are best solved
through experimentation. Apply mathematical and scientific principles to

create a solution to an identified engineering and
design problem.

. .



.TECHNOLOGY IJiARNING STRANDS
GRADES 7-8

Technology 7 and 8
Enduring Understandings:

• Repair, service and maintenance are planned processes in the life cycle and performance of a product• Technology allows investigation and the application and transfer of mathematical and scientific concepts.• Technology requires many forms of communication including written, spoken. printed, audio, video and pictorial.• All aspects of technological processes impact the environment.
• Sound, safe design is dependent upon the validity of data and the process by which it is collected and applied.

Standard 8

Use and maintain technoloicaI products and assess the impact of products and systems (STL 12,13)

NYS MST

Key Ideas
Outcomes

Assessments

Standards

1, 2,3, 5, 6, 7 A wide variety of tools, materials and machines can Synthesize and apply information provided inbe selected and used responsibly and safely to manuals or using protocols to evaluate and repair.diagnose, adjust, and repair systems.
Apply the appropriate use of tools and machines to

The repair of malfunctioning systems requires diagnose. maintain, and repair a problem in a
diagnostic and procedural knowledge and skill as system
well as the effective use of tools, materials, and
machines. Analyze data trends to determine the impact of

technology on society. culture and the environment.
Computers and calculator are used in various

Evaluate the validity of the data to justi’ the designapplications to troubleshoot, problem solve, and
operate technological devices, and implementation of the data gathering

instrument.
Computers and calculators are used as the primary Evaluate the impact of a product and system oncommunication tool with regard to maintaining data societyand information in the following ways:

. Access

. Retreival
• Organization
. Processing
. Interpretation
. Evaluation

Technological systems function safely, properly and
efficiently through regular maintenance by a skilled
and knowledgeable technician,

The operation and maintenance of a given system is

Ldesigned to efficiently extend the purposeful life of
the system.

.
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TECHNOLOGY L1iARNING STRANDS

GRADES 7-8
Technology 7 and 8Enduring Understandings:

• The consequences of technological change have both positive and negative social, cultural and environmental impacts.• Technology allows investigation and the application and transfer of mathematical and scientific concepts.• Technology is a powerful agent of human progress.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.Standard 9

Energy and power technoIoies (STL 16)
NYS MST

Key Ideas Outcomes Assessments
Standards

1,2,4,5,6,7 Energy is the capacity to do work. Compare and contrast different forms of energy.
their uses and sources, determining appropriate andEnergy can be used to do work, using many efficient applications for each forimprocesses, systems and subsystems.
Analyze the energy needs of a given application andPower is the rate at which energy is converted from design an energy system to meet those needsone form to another or transferred from one place to considering specific economic and socialanother, or the rate at which work is done. constraints.

Power systems are used to drive and provide Apply appropriate formulas to calculate the amountpropulsion to other technological products and of energy needed to power a simple machine orsystems. determine energy consumption in an electrical
circuit.

Much of the energy used in our environment is not
used efficiently, resulting in negative social, cultural, Analyze how energy is transferred within electronicand environmental impacts. and mechanical systems by designing. constructing

and evaluating various system models

Synthesize current alternative energy transportation
systems and predict future innovations.



TECHNOLOGY LiARNING STRANDS
GRADES 7-8

Technology 7 and 8
Enduring Understandings:

• All aspects of technological processes impact the environment.
• Technology requires many forms of communication including written, spoken, printed, audio, video and pictorial.
• Technology changes human perceptions and expectations of wants and needs.
• Technology is continually evolving with increasing speed over time.
• There is a direct relationship between form and function in good degn.

Standard 10
Information and communication technologies (STL 17)

NYS MST
Key Ideas Outcomes AssessmentsStandards

1,2,5 Information and communication systems allow Analyze and describe turning points in the
information to be transferred from human to human, development of communication technologies.
human to machine, and machine to human as
powerful agents of human progress. Compare and contrast elements of design. analyzing

for visual appeal. clarity of message. costs and
Communication systems are made up of a source, effectiveness, author’s intent.
encoder, transmitter, receiver, decoder, and
destination. Evaluate including different modes of

communication through electronic devices and
The design of a message is influenced by such humans.
factors as the intended audience, medium, purpose.
and nature of the message: form follows function. Discriminate and evaluate the extent to which the

computer and personal electronics have impacted
The use of symbols, measurement, and drawings society in education, the work place and
promotes clear communication by providing a interpersonal relationships.
common language to express ideas and communicate
in various formats. Formulate and implement a schedule for building a

structure.

Analyze schematic symbols to universally
communicate electrical systems and circuits..

Analyze and justify a communication medium that
addresses a targeted audience.



TECHNOLOGY LEARNING STRANDS
GRADES 7-8

Technology 7 and 8Enduring Understandings:
• Technology is made up of systems and subsystems that fit into larger economic, social and technological systems.• Governmental regulations modify, limit and improve technological innovation.
• Repair, service and maintenance are planned processes in the life cycle and performance of a productStandard 11

TransnortationtechnoIogçs(STL 18)
NYS MST

Key Ideas Outcomes Assessments
Standards

1,2.4,5,6,7 Transportation people and goods involves a Justify the proposed design for a transportationcombination of individuals and vehicles model that satisfies the outlined constraints given in
the design brief.

Transportation vehicle are made of subsystems, such
as structural propulsion, suspension, guidance, Apply the design process and analyzing how thecontrol, and support that must function together for a process is used to problem solve.system to work effectively.

Apply an inquiry method to design. construct, test.
and refine a working model vehicle, creating
modifications that improve vehicle efficiency.

Compare and contrast interdependencies of
subsystems on the whole system within a model
vehicle.

. .



TECHNOLOGY LtARNING STRANDS
GRADES 7-8

Technology 7 and 8
Enduring Understandings:

• Technology created to benefit is also used to destroy.
• The history of technological progress informs and influences current trends and future innovations.
• Modernization of culture is a direct result of industrialization and technological advances.
• Tradeoffs are an essential component in the life cycle of products from development to disposal.
• Project management is the process of planning, organizing and controlling schedules, materials and the use of space.
• Complex systems have many layers of controls and feedback ioops to provide information for informed decision making

Standard 12
Manufacturing technologies (STL 19)

•1 .

NYS MST
Key Ideas Outcomes AssessmentsStandards

1,2,3,4,5,6,7 Manufacturing systems use mechanical processes Analyze durable versus non-durable goods.
that change the form of materials through the generalizing the reasons behind planned
processes of separating. forming, combining and obsolescence and the life cycle of a product.
conditioning

Analyze the social and economic results of
Manufactured goods may be classified and durable manufacturing efficiency.
and nondurable. Durable goods are designed to
operate for a long period of time, while non-durable Evaluate the efficiency. accuracy and productivity
goods are designed to operate for a short period of of a manufacturing process considering the 7
time resources of tech.nolouy.

The manufacturing process, involves the Research and analyze the life cycle of a product
management of the 7 resources of technology, and from extraction of raw materials to production.
includes the designing, development, making, and marketing and distribution, through use,
servicing of products and systems maintenance, and disposal.

As part of product development materials must first Analyze government’s role in product safety and
be located before they can be extracted from the environmental regulations.
earth through such processes as harvesting, drilling
and mining. Describe and apply the process of marketing in

order to sell a product to a given audience.
Marketing a product involves informing the public
about it as well as assisting in selling and distributing
it.

Resource management requires governmental codes
and regulations developed to protect society and
lessen the negative impact on the environment.



TECHNOLOGY LEARNING STRANDS
GRADES 7-8

Technology 7 and 8

.
Enduring Understandings:

• Project management is the process of planning. organizing and controlling schedules, materials and the use of space.• Technology is made up of systems and subsystems that fit into larger economic, social and technological systems.

.

Standard 13 -
Construction technologies (STL 20)

NYSMST
Key Ideas Outcomes AssessmentsStandards

1,2,3,4,5,6,7 The selection of designs form structures is based on Evaluate and apply the best measurement tools and
trade-off factors such as building laws and codes, techniques to measure objects in different units
style, convenience, cost, climate, and function

Convert measurements from a variety of units and
Sound and safe structures rest on a foundation systems of measurement

Some structures are temporary, while others are Fabricate a prototype of a three dimensional object.permanent using geometric and dimension constraints

Buildings generally contain a variety of subsystems Create a construction proposal which demonstrates
a rationale for desicn choices and trade-offs.

Justify the processes and procedures for a given
construction project.

Identify and describe the interaction of multiply
subsystems with a structure.

Discriminate the characteristics of temporary and
permanent structures and evaluate their appropriate
to various circumstances.
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Reading Standards for Technical Subjects 9-12 in Automotive

Grades 9—12 students:

Key Ideas and Details
1. Cite specific textual evidence to support analysis of science and technical texts, attending to important disnctions the author makes.
2. Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by paraphrasing using accurate techrucal

terms.
3. Follow precisely a complex multistep procedure when carrying out labs, taking measurements, or performing technical tasks; analyze the specific results based on

explanations in the text.
Craft and Structure
4. Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant technical

topics.

5. Analyze how the text structures information or ideas into categories or hierarchies, demonstrating understanding of the information or ideas.
6. Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment in a text, identi.fving important issues that remain

unresolved.
Integration of Knowledge and Ideas
7. Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question

or solve a problem.
8. Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging conclusions with

other sources of information.
9. Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving

conflicting information when possible.
Range of Reading and Level of Text Complexity

10. By the end of grade 12, read and comprehend science/technical texts in the grades 11-CCR text complexity band independently and proficienti.

WICSD Adapted Standards for Literacy in Technical Subjects 9—12: Automotive 2
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Writing Standards for Literacy in Technical Subjects 9-12 in Automotive

The standards below begin at grade 9: The CCR anchor standards and high school standards in literacy work in tandem to define college and career readiness
expectations. the former providing broad standards, the latter providing additional specificity.

Grades 9—12 students:

Text Types and Purposes
1. Write arguments focused on Technology-specJic content.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and create an
organization that logically sequences the claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while pointing out the strengths and limitations
of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns, values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships between clairnis) and
reasons, between reasons and evidence, and between claim(s) and counterclaims,

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.
e. Provide a concluding statement or section that follows from or supports the argument presented.

2. Write informative/explanatori texts, including the technical procedures including, scientific experiments or technical processes.
a. Introduce a topic and organize complex ideas, concepts, and information so that each new element builds on that which precedes it to create a unified whole; include

formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension.
b. Develop the topic thoroughly by selecting the most significant and relevant facts, extended definitions, concrete details, quotations, or other information and examples

appropriate to the audience’s knowledge of the topic.
c. Use varied transitions and sentence structures to link the major sections of the text, create cohesion, and clarify the relationships among complex ideas and concepts.
d. Use precise language, domain-specific vocabulary and techniques such as metaphor, simile, and analogy to manage the complexity of the topic; convey a knowledgeable

stance in a style that responds to the discipline and context as well as to the expertise of likely readers.
e. Provide a concluding statement or section that follows fiom and supports the information or explanation provided (e.g., articulating implications or the significance of the

topic).

3. (see note; not applicable as a separate requirement)

Note: Students’ narrative skills continue to grow in these grades. The Standards require that students be able to incorporate narrative elements effectively into arguments and
informative/explanatory texts. In history/social studies, students must be able to incorporate narrative accounts into their analyses of individuals or events of historical
import. In science and technical subjects, students must be able to write precise enough descriptions of the step-bystep procedures they use in their investigations or
technical work that others can replicate them and (possibly) reach the same results.

Writing Standards for Literacy in Technical Subjects 9—12 in Automotive
Grades 9—12 students:

Production and Distribution of Writing
4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.

WICSD Adapted Standards for Literacy in Technical Subjects I 9—12: Automotive 3



• 0 0
5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most

significant for a specific purpose and audience.

6. Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including
new arguments or information.

Research to Build and Present Knowledge

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.

8. Gather relevant information from multiple authoritative print and digital soul-ces, using advanced searches effectively; assess the strengths and limitations
of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding
plagiarism and overreliance on any one source and following a standard format for citation.

9. Draw evidence from informational texts to support analysis, reflection, and research.

Range of Writing

10. Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of
discipline-specific tasks, purposes, and audiences.

WICSD Adapted Standards for Literacy in Technical Subjects I 9—12: Automotive 4



TECHNOLOGY LLARNING STRANDS
GRADES 9-12

Automotive

Standard I
The characteristics, core concepts and the scope of technology (STL 1,2)

The nature of development of technological
knowledge and processes are functions of the human
wants and needs and government regulations

Inventions and innovations are the results of specific,
goal-directed research.

The rate of technological development and diffusion
is increasing rapidly.

New technologies create new processes

Systems, which are the building blocks of
technology, are embedded within larger
technological, social, and environmental systems.

Optimization and management are processes of
designing or making a product, implementing criteria
and constraints as management facilitates planning,
organizing and controlling work.

Quality control is a planned process to ensure that a
product, service, or system meets established criteria

Discriminate needs verses wants specific to the
automotive system.

Analyze and evaluate human wants and needs
satisfied by automotive technology

Justi’ various green technologies based on societal
wants and government regulations.

Analyze and evaluate an individual automobile
system and assess the interconnectiveness to the
whole system.

Analyze the purpose and interaction of
fundamental automotive systems.

Working as an agent in the quality control process
analyze a product. service, or system to ensure that
it meets established criteria set by the automotive
manufacturer.

Apply various measurement systems to automotive
technologies.

Enduring Understandings:
• Technology satisfies and drives human wants and needs.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.
• Technology is made up of systems and subsystems that fit into larger economic, social and technological systems.
• Complex systems have many layers of controls and feedback loops to provide information for informed decision making.
• Tradeoffs are an essential component in the life cycle of products from development to disposal.

1,2,3.4,5,6,7

NYS MST
Standards Key Ideas Outcomes Assessments



TECHNOLOGY LLARNING STRANDS
GRADES 9-12

Automotive
Enduring Understandings:

• Complex innovations require the collaboration of specialized technologists.
• Complex systems have many layers of controls and feedback loops to provide information for informed decision making.
• Technological development in one context can potentially be used in a variety of contexts and applications.

Standard 2
The relationships among technologies and the connections between technology and other fields of study (STL 3)

NYS MST
Key Ideas Outcomes AssessmentsStandards

1,2,3,4,5,6,7 Technology transfer occurs when anew user applies Analyze data from analog and digital diagnostic
an existing innovation developed for one purpose in equipment and justifv appropriate repair operations.
a different function

Compare, contrast and transfer concepts found and
Technological innovation often results when ideas, used in automotives to other technological areas.
knowledge or skills are shared within a technology,
among technologies, or across other fields Analyze and evaluate the impact that advancements

in automotive technology has on society and the
Technological ideas are sometimes protected through potential advancement of green technology in the
the process of patenting future.

Technological progress promotes the advancement of Analyze career cluster opportunities related to the
science and mathematics automobile industry.

. .



Enduring Understandings:
• The consequences of technological change have both positive and negative social, cultural and environmental impacts.
• Technology is continually evolving with increasing speed over time
• Tradeoffs are an essential component in the life cycle of products from development to disposal.
• All aspects of technological processes impact the environment.

Governmental_regulations modify, limit and improve technological innovation.
Standard 3
The cultural, social, economic, and political effects of technology (STL 4)

NYSMST
Key Ideas Outcomes AssessmentsStandards

2,4,7 Changes caused by the use of technology can range Evaluate government regulation and its impact on
from gradual to rapid and from subtle to obvious, innovation specific to social, environmental and

political concerns.
Making decisions about the use of technology
involves weighing the trade-offs between the Identi’ and evaluate government regulation that
positive and negative effects. drives innovation specific social, political and

environmental concerns.
Ethical considerations are important in the
development, selection, and use of technologies. Analyze the environmental, cultural and ethical

considerations in the use and disposal of automotive
The transfer of a technology from one society to fluids.
another can cause social, economic, and political
changes affecting both societies to varying degrees. Analyze the economic and cultural influences that

shape trends in automotive technology development
Humans can device technologies to conserve water,
soil, and energy through such techniques as reusing, Analyze the positive and negative effects of
reducing and recycling, automation and robotics on humans in terms of

safety and economics in manufacturing
When new technologies are developed to reduce the automobiles.
use of resources, considerations of tradeoffs are
important. Identify and discriminate between non-traditional

sources of fuel and their social, economic and
Humans devise technologies to reduce the negative political effects.
consequences of other technologies.

Decisions regarding the implementation of
technologies involve the weighing of trade-offs
between predicted positive and negative effects on
the environment.

TECHNOLOGY LtARNING STRANDS
GRADES 9-12

Automotive

.



TECHNOLOGY LEARNING STRANDS

GRADES 9-12

Automotive

.
Enduring Understandings:

• Tradeoffs are an essential component in the life cycle of products from development to disposal.
• All aspects of technological processes impact the environment.
• Goverrnnental regulations modify, limit and improve technological innovation
• Technolocical design is a systematic orocess used to initiate and refine ideas, solve problems and maintain products and systems.

Standard 4 -
The effects of technology on the environment. -_______________________________________________r NYSMST

Key Ideas Outcomes AssessmentsStandards

1,7 Humans can devise technologies to conserve water, Identify and describe the environmental and ethical
soil, and enercy through such techniques as reusing, considerations in the use and disposal of automotive
reducing, and recycling, fluids.

When new technologies are developed to reduce the Analyze the environmental concerns that have led
use of resources, considerations of trade-offs are to the extensive use of recycled materials in the
important. production and manufacturing of automobiles.

With the aid of technology, various aspects of the Compare and contrast the positive and negative
environment can be monitored to provide impacts of each mode of transportation on the
information for decision-making. environment and society.

The alignment of technological processes with Evaluate non-traditional fuel sources used in
natural processes maximizes performance and transportation systems and their impact on the
reduces negative impacts on the environment, environment.

Humans devise technologies to reduce the negative Analyze and evaluate the use of alternative energies
consequences of other technologies, and their environmental impact.

Decisions regarding the implementation of Justify the evolution of trends in automotive
technologies involves the weighing of trade-offs technology including safety, emission systems and
between predicted positive and negative effects on green technology.

]nvironment.



biffetent cultures develop their own technologies to
satisfy their individual shared needs, wants and
values.

The decision whether to develop a technology is
influenced by societal opinions and demands, in
addition to corporate cultures and environmental
impact.

A number of different factors, such as advertising,
the strength of the economy, the goals of a company
and the latest fads contribute to shaping the design of
and demand for various technologies.

Most technological development has been
evolutionary, the result of a series of refmements to a
basic invention.

The evolution of civilization has been directly
affected by, and has in turn affected, the
development and use of tools and materials.

Throughout history, technology has been a powerful
agent of human progress in reshaping the social,
cultural, political, and economic landscape.

Early in the history of technology, the development
of many tools and machines was based not on
scientific knowledge but on technological know-

Analyze the historical evolution of an engineered
technological advancement from its inception and
evaluate the influence of societal demands, values,
individual and business interests in its creation.

Analyze and discriminate the media connections
between social and cultural priorities among
different cultures.

Evaluate how government regulation drives
innovation specific to safety, efficiency and the
environment.

Evaluate the impact the automobile has had on
population centers and urban sprawl.

Synthesize and evaluate the impact of the military
industrial complex and its’ effect on technological
innovation of transportation systems.

Compare and contrast modern automotive to early
20th century automotive technology and identify
concept threads.

Justify the evolution of trends in automotive
technology including safety. emission systems and
green technology.

TECHNOLOGY LtARNTNG STRANDS
GRADES 9-12

Automotive
• Modernization of culture is a direct result of industrialization and technological advances.
• The history of technological progress informs and influences current trends and future innovations.
• Technology satisfies and drives human wants and needs.

4,5,7

0

Standard 5
The role of society in the development and use of technology and the influence of technology on history (STL 6,7)

NYS MST
Standards Key Ideas Outcomes Assessments

how.



TECHNOLOGY LiARNING STRANDS
GRADES 9-12

Automotive
Enduring Understandings:

• Sound, safe design is dependent upon the validity of data and the process by which it is collected and applied.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.
• Complex innovations require the collaboration of specialized technologists.
• Good design unites the seven resources of technology: time, information, capital, tools and machines, people, energy and materials.
• There is a direct relationship between form and function in good design.
• Technology requires many forms of communication including written, spoken, printed, audio, video and pictorial.

Standard 6
The attributes of design and engineering design as they apply the design process (STL 8,9,11)

NYS MST
Key Ideas Outcomes AssessmentsStandards

2, 5 The Design Process is essential and applied in the Evaluate service procedures based upon design
development of any invention or innovation to a attributes of a particular system.
product.

Compare and contrast an automotive technological
Design problems are seldom presented in a clearly system and evaluate its component compatibility.
defined form.

Design and construct prototype models in order to
Established design principles are used to evaluate assess design attributes in transportation products.
existing designs, to collect data, and to guide the
design process. Evaluate various models in order to develop design

characteristics of land, air and sea transportation.
Engineering design is influenced by personal
characteristics, such as creativity, resourcefulness, Critique differences between various design
and the ability to visualize and think abstractly. characteristics of sea and air transportation devices.

The process of engineering design takes into account Design and construct transportation prototype
a number of factors including environmental, models and assess design attributes.
material and human needs and wants.

Analyze the different parts and purposes of a brake.
Identify criteria and constraints based on the seven suspension, engine and electrical system and how
resources of technology, and determine how these each function in an automobile.
will affect the design.

Evaluate a design solution using conceptual,
physical, and mathematical models at various
intervals of the design process in order to check for
proper design and to note areas where improvements
are needed.

Evaluate final solutions and communicate

j observation, processes, and results of the entire



TECHNOLOGY LLARNING STRANDS
GRADES 9-12

Automotive
design process, using verbal, graphic, quantitative,
virtual, and written means, in addition to three
dimensional models.



TECHNOLOGY LLARNING STRANDS
GRADES 9-12

Automotive

Research and development is a specific problem-
solving approach that is used intensively in business
and industry to prepare devices and systems for the
marketplace.

Technological problems must be researched utilizing
several different problem-solving strategies before
the problem can be solved.

Not all human wants and needs are technological,
and not every human want and need can be solved
using technology.

Many technological problems require a
multidisciplinary approach to collaboratively
develop the best solution to a problem.

Apply the Cause, Complaint. Correction in order to
repair and diagnose applicable vehicle issues.

Apply the inquiry model to determine and select
corrective solutions considering economic and
safety factors.

Justify a service recommendation based on
economic and safety considerations.

Justify a repair (design) recommendation based on
multiple considerations.

Analyze and diagnose various vehicle system
problems and concerns including but not limited to
suspension, steering systems, brake systems.
electrical, and engine concerns and detennine
corrective actions.

Apply appropriate maintenance procedures to
automotive subsystems.

Apply the problem solving process to diagnose and
repair automotive systems.

Evaluate malfunctions within automotive systems
and apply a methodical approach to repair them.

Evaluate customer concerns and apply to work
orders identifying causes and corrective steps.
Apply and discriminate universal schematic
symbols to electrical systems and circuits.

.
Enduring Understandings:

Technology satisfies and drives human wants and needs.
Technological desin is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.
Technology is the human application of scientific inquiry.

.

1, 2, 5, 6, 7

Standard 7
The role of troubleshooting, research and development, invention and innovation, and experimentation in problem-solving (STL 10)

NYS MST
Standards Key Ideas Outcomes Assessments
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Automotive
Analyze and interpret component values found
using diagnostic tools, such as logic probes and I
digital multi-meter.



TECHNOLOGY LEARNING STRANDS
GRADES 9-12

Automotive

Enduring Understandings:

• Repair, service and maintenance are planned processes in the life cycle and performance of a product
• Technology allows investigation and the application and transfer of mathematical and scientific concepts.
• Technology requires many forms of communication including written, spoken, printed. audio. video and pictorial.
• All aspects of technological processes impact the environment.
• Sound, safe design is dependent upon the validity of data and the process by which it is collected and applied.

Standard 8
Use and maintain technological products and assess the impact of products and systems (STL 12,13)

NYS MST
Key Ideas Outcomes I AssessmentsStandards

1, 2, 5, 6, 7 A wide variety of tools, materials and machines can Apply and evaluate maintenance procedure specific
be selected and used responsibly and safely to to engine, transmission! transaxle, drivetrain,
diagnose, adjust, and repair systems. suspension, steering, braking and electrical systems.

The repair of malfunctioning systems requires Apply appropriate use of tools and machines to
diagnostic and procedural knowledge and skill as diagnose, maintain, and repair a problem in a
well as the effective use of tools, materials, and system
machines.

Interpret and apply information provided in
manuals or using protocols to evaluate and repair anComputers and calculator are used in various
automotive system.applications to troubleshoot, problem solve, and

operate technological devices.
Apply computer technology to access, organize,
process, maintain, interpret, and evaluateComputers and calculators are used as the primary automotive data.communication tool with regard to maintaining data

and information in the following ways: Analyze the environmental and ethical• Access considerations in disposal of automotive fluids and
. Retrieval the use of green technologies.
. Organization
• Processing Identify and describe environmental concerns that
. Interpretation have led to extensive use of recycled materials in
. Evaluation the production, manufacturing, and impact on

automobiles.
Technological systems function safely, properly and
efficiently through regular maintenance by a skilled Synthesize data, analyze trends, and draw
and knowledgeable technician. conclusions regarding the effect of transportation

technology on the individual, society. and the
The operation and maintenance of a given system is environment.
designed to efficiently extend the purposeful life of
the system.

—

. .



TECHNOLOGY Lt,ARNING STRANDS
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Automotive
Enduring Understandings:

• The consequences of technological change have both positive and negative social, cultural and environmental impacts.
• Technology allows investigation and the application and transfer of mathematical and scientific concepts.
• Technology is a powerful agent of human progress.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.

Standard 9
- -

Energy and power technologies (STL 5)

NYS MST
Key Ideas Outcomes AssessmentsStandards

1,2,3,4,5,6,7 Energy is the capacity to do work and can use many Analyze what energy is. how it can be converted
processes. and evaluate the principles of energy related to

Transportation Systems.
Power is the rate at which energy is converted from
one fonn to another or transferred from one place to Compare and contrast automotive engines.
another, or the rate at which work is done horsepower and torque for specification criteria.
Power systems are used to drive and provide
propulsion to other technological products and Assess current alternative energy transportation
systems. systems and predict future innovations.

Power systems are used to drive an provide Research and analyze the benefits of green
propulsion to other technological products and technology on society and the environment.
systems.

Evaluate non-traditional fuel sources used in
Energy cannot be created nor destroyed; however, it transportation systems and it’s impact on the
can be converted from one form to another, environment.

Energy can be grouped into major forms: thermal, Analyze and evaluate the use of alternative energies
radiant, electrical, mechanical, chemical, nuclear, and their environmental impact.
and others.

It is impossible to build an engine to perform work
that does not exhaust thermal energy to the
surrounding.

Energy resources can be renewable or nonrenewable
and much of energy in our environment is not used
efficiently.

Power systems must have a source of energy, a[ process, and loads.

. .



TECHNOLOGY LiARNING STRANDS
GRADES 9-12

Automotive
Enduring Understandings:

• Technology is made up of systems and subsystems that fit into larger economic, social and technological systems.
• Governmental regulations modify. limit and improve technological innovation.
• Repair, service and maintenance are planned processes in the life cycle and performance of a product

Standard 11
Transportation technologies (STL 18)

NYSMST fKey Ideas Outcomes AssessmentsStandards

2, 5, 6, 7 Transportation plays a vital role in the operation of Evaluate functions of land transportation and its
other technologies, such as manufacturing, role in our culture.
construction, communication, health and safety, and
agriculture. Analyze the physical limitations of humans and the

benefits derived through the use of machines.
Intermondalism is the use of different modes of
transportation, such as highways, railways, and Critique how models of transportation are currently
waterways, as part of the interconnected system that used and make projections of the systems’ future
can move people and goods easily from one mode to use.
another.

Analyze the major transportation systems and their
Transportation services and methods have led to a navigational systems
population that is regularly on the move and highly
dependent upon the process of repair, service, and Analyze career cluster opportunities related to
maintenance, logistics, distribution, and travel activities within

the transportation professions.
The design of intelligent and non-intelligent
transportation systems depends on many processes Evaluate and justify the cost effective transportation
and innovative techniques, methods for moving goods and services needed for

a variety of projects
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• ..
Reading Standards for Technical Subjects 9-12 in Building Trades

Grades 9—12 students:
Key Ideas and Details
1. Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes.
2. Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by paraphrasing using accurate technicalterms.
3. Follow precisely a complex multistep procedure when carrying out labs, taking measurements, or performing technical tasks; analyze the specific results based onexplanations in the text.
Craft and Structure
4. Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant technicaltopics.

5. Analyze how the text structures information or ideas into categories or hierarchies, demonstrating understanding of the information or ideas.
6. Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment in a text, identifying important issues that remainunresolved.
Integration of Knowledge and Ideas
7. Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a questionor solve a problem.
8. Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging conclusions withother sources of information.
9. Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolvingconflicting information when possible.
Range of Reading and Level of Text Complexity

10. By the end of grade 12, read and comprehend science/technical texts in the grades 11 -CCR text complexity band independently and proficiently.

WICSD Adapted Standards for Literacy in Technical Subjects 9—12: Building Trades 2



• .
Writing Standards for Literacy in Technical Subjects 9-12 in Building Trades

The standards below bcgin at grade 9: The CCR anchor standards and high school standards in literacy work in tandem to define college and career readiness
expectations —the former providing broad standards, the latter providing additional specificity.

Grades 9—12 students:
Text Types and Purposes

1. Write arguments focused on Techno1ov-specfic content.
a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and create an

organization that logically sequences the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while pointing out the strengths and limitations

of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns, values, and possible biases.
c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and

reasons, between reasons and evidence, and between claim(s) and counterclaims.
d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are vTitthg.
e. Provide a concluding statement or section that follows from or supports the argument presented.

2. Write informative/explanatory texts, including the technical procedures including, scientific experiments or technical processes.
a. Introduce a topic and organize complex ideas, concepts, and information so that each new element builds on that which precedes it to create a unified whoie; include

formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension.
b. Develop the topic thoroughly by selecting the most significant and relevant facts, extended definitions, concrete details, quotations, or other information and examplesappropriate to the audience’s knowledge of the topic.
c. Use varied transitions and sentence structures to link the major sections of the text, create cohesion, and clarify the relationships among complex ideas and concepts.d. Use precise language, domain-specific vocabulary and techniques such as metaphor, simile, and analogy to manage the complexity of the topic; convey a knowledgeablestance in a style that responds to the discipline and context as well as to the expertise of likely readers.
e. Provide a concluding statement or section that follows from and supports the information or explanation provided (e.g., articulating implications or the significance of thetopic).

3. (see note; not applicable as a separate requirement)

Note: Students’ narrative skills continue to grow in these grades. The Standards require that students be able to incorporate narrative elements effectively into arguments andinformative/explanatory texts. In history/social studies, students must be able to incorporate narrative accounts into their analyses of individuals or events of historicalimport. In science and technical subjects, students must be able to write precise enough descriptions of the step-by-step procedures they use in their investigations ortechnical work that others can replicate them and (possibly) reach the same results.

WICSD Adapted Standards for Literacy in Technical Subjects I 9—12: Building Trades 3



• .
Writing Standards for Literacy in Technical Subjects 9—12 in Building Trades

Grades 9—12 students:

Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most

significant for a specific purpose and audience.

6. Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including
new arguments or information.

Research to Build and Present Knowledge

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.

8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations
of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding
plagiarism and overreliance on any one source and following a standard format for citation.

9. Draw evidence from informational texts to support analysis, reflection, and research.

Range of Writing

10. Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of
discipline-specific tasks, purposes, and audiences.

WICSD Adapted Standards for Literacy in Technical Subjects I 9—12: Building Trades 4



TECHNOLOGY LEARNING STRANDS
GRADES 9-12

Building Trades

.

The nature of development of technological
knowledge and processes are functions of the human
wants and needs and government regulations

Inventions and innovations are the results of specific,
goal-directed research.

The rate of technological development and diffusion
is increasing rapidly.

New technologies create new processes.

Systems, which are the building blocks of
technology, are embedded within larger
technological, social, and environmental systems.

Optimization and management are processes of
designing or making a product, implementing criteria
and constraints as management facilitates planning,
organizing and controlling work.

Quality control is a planned process to ensure that a
product, service, or system meets established criteria.

Analyze. through research, new and past trends in
construction products and techniques.

Choose the appropriate tools and building materials
for achieving optimal results when applied to
HVAC systems, plumbing. electrical, and building
systems.

Explain the role of the profit motive in developing
new products in the construction industry.

Analyze and describe how product availability
impacts construction processes and how innovation
has influenced the industry.

Interpret the criteria and constraints of a product or
system and evaluate their impact on the final design
and development.

Analyze the solution to a problem and make
informative decisions that evaluate compromises
between competing values, such as availability.
cost, desirability, and waste.

Synthesize and evaluate how a subsystem will
combine with other subsystems to create a larger
technological, social, and environmental system.

Apply a quality control process to ensure that a
product. service, or system meets established
criteria.

Enduring Understandings:
• Technology satisfies and drives human wants and needs.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.
• Technology is made up of systems and subsystems that fit into larger economic, social and technological systems.
• Complex systems have many layers of controls and feedback loops to provide information for informed decision making.
• Tradeoffs are an essential component in the life cycle of products from development to disposal.

1,2,3.4,5,6,7

Standard 1
The characteristics, core concepts and the scope of technology (STL 1,2)

NYSMST
Key Ideas Outcomes AssessmentsStandards



. .TECHNOLOGY LEARNING STRANDS
GRADES 9-12

Building Trades
Create, evaluate, and manage the process of
planning, organizing, scheduling, and controlling
work devoted to a particular construction project.

Analyze complex systems to determine how the
layers of controls and feedback loops adjust the
function of the systems to achieve the desired
output.

Demonstrate the ability to measure accurately
through the application of common construction
layout and measurement tools.

Explain how mechanical systems (including
HVAC) are used to monitor and provide feedback

Apply appropriate techniques to fabricate models
that will infonn costs associated with production,
tooling, and safety of a full scale project.

Use factory made processes to refine production
and construction projects.

Recommend possible integration of green
technologies into existing structures.

Formulate a management plan for completing a
construction project.



TECHNOLOGY LEARNING STRANDS
GRADES 9-12

Building Trades
Enduring Understandings:

• Complex innovations require the collaboration of specialized technologists.
• Complex systems have many layers of controls and feedback loops to provide information for informed decision making.
• Technological development in one context can potentially be used in a variety of contexts and applications.

Standard 2
The relationships among technologies and the connections between technolov and other fields of study (STL 3)

.

NYSMST
Key Ideas Outcomes AssessmentsStandards

1,2,3,4,5,6,7 Technology transfer occurs when a new user applies Calculate and apply right triangle trigonometry to
an existing innovation developed for one purpose in roof framing techniques and planning.
a different function

Apply theories of hydration to construction
Technological irmovation often results when ideas, processes that utilize cement products as a building
knowledge or skills are shared within a technology, material.
among technologies, or across other fields

Apply principles of Physics Modules of Elasticity
Technological ideas are sometimes protected through to construction design, planning. and building.
the process of patenting

Apply computer technologies, including the internet
Technological progress promotes the advancement of and drawing programs, to research design ideas and
science and mathematics local building codes in order to design and construct

a safe green structure.

Analyze and evaluate the impact that advancements
in construction technology have on society and the
potential advancement of green technology in the
future.



.
TECHNOLOGY LEARNING STRANDS

GRADES 9-12
Building Trades

Enduring Understandings:
• The consequences of technological change have both positive and negative social, cultural and environmental impacts.
• Technology is continually evolving with increasing speed over time
• Tradeoffs are an essential component in the life cycle of products from development to disposal.
• All aspects of technological processes impact the environment.

Governmental regulations modif,’, limit and improve technological innovation.
Standard 3
The cultural, social, economic, and political effects of technology (STL 4)

NYS MST
Key Ideas Outcomes AssessmentsStandards

2,4,7 1 Changes caused by the use of technology can range Apply consumers’ needs and government codes to
from gradual to rapid and from subtle to obvious, building plans and processes.

Making decisions about the use of technology Compare and contrast the effects and tradeoffs of
involves weighing the trade-offs between the green technologies on political, cultural, societal.
positive and negative effects, and economic responses to wants and needs.

Ethical considerations are important in the Analyze a problem and make informative solutions
development, selection, and use of technologies. taking into account compromises between

competing values such as availability, cost,
The transfer of a technology from one society to desirability, and waste.
another can cause social, economic, and political
changes affecting both societies to varying degrees. Analyze and justi’ ethical implications when

choosing an appropriate solution to mechanical
systems, residential construction, commercial
construction, and green technology systems.

Analyze the economic and cultural influences that
shape residential and commercial development.

Explain the historical trends in construction
technology and their relationship to social, political
and economic events.

.



TECHNOLOGY LEARNING STRANDS
GRADES 9-12

Building Trades

Siandard4 -

The Effects of Technology on the Environment (STL 5)
NYSMST

Key Ideas Outcomes AssessmentsStandards

4,5,7 Humans can devise technologies to conserve water, Compare and contrast the effects and trade-offs on
soil, and energy through such techniques as reusing, our culture from implementing green technolonies
reducing, and recycling, into the construction industry.

When new technologies are developed to reduce the Analyze and defend the selection of new and
use of resources, considerations of trade-offs are emerging construction technologies to understand
important. their effects on society and the environment.

With the aid of technology, various aspects of the Select and evaluate a site for appropriate building
environment can be monitored to provide location based on orientation and other site-specific
information for decision-making. information.

The alignment of technological processes with Analyze the life cycle of a building material and
natural processes maximizes performance and determine any possible negative environmental
reduces negative impacts on the environment, effects.

lIumans devise technologies to reduce the negative Analyze a building product that today is commonly
consequences of other technologies, recycled and describe the positive effects on the

waste stream that recycling creates.
Decisions regarding the implementation of
technologies involves the weighing of trade-offs Analyze and apply sustainable building principles
between predicted positive and negative effects on and universal design concepts in the context of
the enviromTlent. residential design.

.
Enduring Understandings:

• Modernization of culture is a direct result of industrialization and technological advances.
• The history of technological progress informs and influences current trends and future innovations.
• Technology satisfies and drives human wants and needs.

.



Different cultures develop their own technologies to
satisfy their individual shared needs, wants and
values.

The decision whether to develop a technology is
influenced by societal opinions and demands, in
addition to corporate cultures and environmental
impact.

A number of different factors, such as advertising,
the strength of the economy, the goals of a company
and the latest fads contribute to shaping the design of
and demand for various technologies.

Most technological development has been
evolutionary, the result of a series of refinements to a
basic invention.

The evolution of civilization has been directly
affected by, and has in turn affected, the
development and use of tools and materials.

Throughout history, technology has been a powerful
agent of human progress in reshaping the social,
cultural, political, and economic landscape.

Early in the history of technology, the development
of many tools and machines was based not on
scientific knowledge but on technological know-
how.

Building Trades

Justify the connection between the local economy
and its effects on the construction industry.

Analyze the cost and benefits of various solutions to
mechanical systems, residential construction.
commercial construction, and green technology
system to justify the choices made.

Research and apply construction codes to current
projects.

Evaluate non-traditional sources of energy in
construction technologies and their environmental
impact on the carbon footprint.

Analyze how government regulation drives
innovation specific to safety and enviromnental
concerns during and after the construction process.

Analyze the impact of innovations and inventions or
construction techniques and society.

Compare and contrast traditional and non
traditional (green) building materials and products
and evaluate their application to a particular
construction problem.

Apply the design process to the development of a
product, considering current trends and needs and
specialization of function.

Correlate construction technology development to a
particular time period.

TECHNOLOGY LEARNING STRANDS
GRADES 9-12

Enduring Understandings:
• Modernization of culture is a direct result of industrialization and technological advances.
• The history of technological progress informs and influences current trends and future innovations.
• Technology satisfies and drives human wants and needs.

0

4,5,7

Standard 5
The role of society in the development and use of technology and the influence of technology on history (STL 6,7)

NYSMST I
Standards [ Key Ideas Outcomes Assessments
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GRADES 9-12

Building Trades

Enduring Understandings:
• Sound, safe design is dependent upon the validity of data and the process by which it is collected and applied.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and svstems• Complex innovations require the collaboration of specialized technologists.
• Good design unites the seven resources of technology: time, information, capital, tools and machines, people, energy and materials.• There is a direct relationship between form and function in good design.
• Technology requires many forms of communication including written, spoken, printed, audio, video and pictorial.

Standard 6 -

The attributes of design and engineering design as they apply the design process (STL 8,9,11)
NYS MST

Key Ideas Outcomes AssessmentsStandards

2, 5 TThe Design Process is essential and applied in the Compare and contrast construction models to
development of any invention or innovation to a determine the best design solution and implement to
product. the final product.

Design problems are seldom presented in a clearly Synthesize and apply multiple design attributes
defined form. while considering local codes, availability of

resources, and consumer constraints.
Established design principles are used to evaluate
existing designs, to collect data, and to guide the Evaluate service procedures of mechanical systems
design process. based upon design attributes of a particular system.

Engineering design is influenced by personal Evaluate design decisions to confirm the validity of
characteristics, such as creativity, resourcefulness, the design and recommend potential improvements.
and the ability to visualize and think abstractly.

Apply the design process in the development of a
The process of engineering design takes into account product, considering current trends and needs, data
a number of factors including environmental, collection and analysis, specialization of function
material and human needs and wants. and criteria and constraints.

Identify criteria and constraints based on the seven Evaluate a technological system or design using
resources of technology, and determine how these techniques of measurement, systems controls and an
will affect the design. understanding of spatial relationships.

Evaluate a design solution using conceptual, Identify and analyze the design concepts applied to
physical, and mathematical models at various engineered lumber and building materials.
intervals of the design process in order to check for
proper design and to note areas where improvements Design and construct prototype models and analyzeare needed, design attributes.

Evaluate final solutions and communicate



TECHNOLOGY LiARNING STRANDS
GRADES 9-12

Building Trades
Compare and contrast construction designs to
detennine the best solution to implement in
projects.

. .
observation, processes, and results of the entire
design process, using verbal, graphic, quantitative,
virtual, and written means, in addition to three
dimensional models.
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Building Trades
Enduring Understandings:

• Technology satisfies and drives human wants and needs.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.• Technology is the human application of scientific inquiry.

Standard 7
The role of troubleshooting, research and development, invention and innovation, and experimentation in problem-solving (STL 10)
NYSMST1

Key Ideas Outcomes AssessmentsStandards

1, 2, 5, 6, 7 Research and development is a specific problem- Given the design concepts for green technology.
solving approach that is used intensively in business design and model an appropriate green structure
and industry to prepare devices and systems for the applicable to Northeast climates.
marketplace.

Apply the inquiry model to diagnose. select, and
Technological problems must be researched utilizing implement corrective solutions in the building
several different problem-solving strategies before trades.
the problem can be solved.

Analyze various mechanical systems and their
Not all human wants and needs are technological, compatibility within a building structure.
and not every human want and need can be solved
using technology. Design, test, construct, and evaluate a solution to a

problem that is based on societal wants and needs.
Many technological problems require a
multidisciplinary approach to collaboratively Apply basic principles of electricity and the NEC
develop the best solution to a problem. codes to design an electrical system for a building

proj ect.

Recommend and defend a service/repair procedure
based on economic and safety considerations.



TECHNOLOGY LEARNING STRANDS

GRADES 9-12
Building Trades

Enduring Understandings:

• Repair, service and maintenance are planned processes in the life cycle and performance of a product
• Technology allows investigation and the application and transfer of mathematical and scientific concepts.
• Technology requires many forms of communication including written, spoken, printed, audio, video and pictorial.• All aspects of technological processes impact the environment.
• Sound, safe design is dependent upon the validity of data and the process by which it is collected and applied.

Standard 8
Use and maintain technoIojca1 products and assess the impact of products and systems (STL 12,13)

.

NYS MST

Key Ideas Outcomes AssessmentsStandards

1, 2, 5, 6, 7 A wide variety of tools, materials and machines can Implement the proper maintenance and repair
be selected and used responsibly and safely to strategies applicable to construction related fields.
diagnose, adjust, and repair systems.

Read procedural manuals independently and
The repair of malfunctioning systems requires demonstrate comprehension through an application
diagnostic and procedural knowledge and skill as of the sequential building process.
well as the effective use of tools, materials, and
machines. Select and justify the selection of appropriate tools

for a given construction task.
Computers and calculator are used in various

Diagnose a mechanical system that hasapplications to troubleshoot, problem solve, and
malfunctioned and apply knowledge of tools,operate technological devices.
materials, and machines to repair it.

Computers and calculators are used as the primary’ Analyze mechanical systems to ensure safe, propercommunication tool with regard to maintaining data function and operation.and information in the following ways:
• Access

Apply computers and calculators to access, retrieve,• Retrieval organize, process, maintain, interpret, and evaluate• Organization data and information in order to communicate to. Processing various audiences in the industry.• Interpretation
. Evaluation Analyze data to determine the most appropriate of

application of green technology on a building site.
Technological systems function safely, properly and
efficiently through regular maintenance by a skilled Review case studies to interpret potential safety and
and knowledgeable technician. functional errors.

The operation and maintenance of a given system is
designed to efficiently extend the purposeful life of
the system.



Energy can be used to do work, using many processes.

Power is the rate at which energy is converted from
one form to another or transferred from one place to
another, or the rate at which work is done
Power systems are used to drive and provide
propulsion to other technological products and
systems.

Power systems are used to drive an provide
propulsion to other technological products and
systems.

Much of the enemy used in our environment is not
used efficiently.

Energy cannot be created nor destroyed; however, it
can be converted from one form to another.

Energy can be grouped into major forms: thermal,
radiant, electrical, mechanical, chemical, nuclear, and
others.

It is impossible to build an engine to perform work
that does not exhaust thermal energy to the
surrounding.

Energy resources can be renewable or nonrenewable.

Power systems must have a source of energy, a
process. and loads.

Research and analyze the benefits of green
technology on society and the environment.

Evaluate and apply passive and active energy
collection designs to structures built in class.

Compare and contrast different forms of energy,
their uses and sources, evaluating appropriate and
efficient applications for each form.

Assess the energy needs of a construction
application and design an energy system to meet
power needs within specific economic and social
constraints.

Apply appropriate formulas to calculate the amount
of energy needed to power a simple machine or
determine energy consumption in an electrical
circuit.

Compare and contrast the costs and benefits of
energy choices for a given society.

TECHNOLOGY LEARNING STRANDS
GRADES 9-12

Building Trades
Enduring Understandings:

• The consequences of technological change have both positive and negative social, cultural and environmental impacts.
• Technology allows investigation and the application and transfer of mathematical and scientific concepts.
• Technology is a powerful agent of human progress.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.

.

1,2,3,4,5,6,7 Energy is the capacity to do work.

Standard 9
Energy and power technologies and the effects of technology (STL 16)

NYS MST
Key Ideas Outcomes AssessmentsStandards
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Building Trades
Enduring Understandings:

• All aspects of technological processes impact the environment.
• Technology requires many forms of communication including written, spoken, printed, audio, video and pictorial.
• Technology changes human perceptions and expectations of wants and needs.
• Technology is continually evolving with increasing speed over time.
• There is a direct relationship between form and function in good design.

.

Standard 10
Information and communication technologies (STL 17)

NYS MST
Key Ideas Outcomes AssessmentsStandards

1,2,5,7 Information and communication systems allow Create and justify a materials list for a given
information to be transferred from human to human, construction project.
human to machine, and machine to human

Formulate and implement a schedule for building a
Communication systems are made up of a source, structure.
encoder, transmitter, receiver, decoder, and
destination Interpret blue print drawings and symbols to plan

for and construct a project.
The design of a message is influenced by such
factors as the intended audience, medium, purpose, Define scale and apply it to architectural drawings.
and nature of the message

Interpret and apply the use of symbols and
The use of symbols, measurement, and drawings measurements in plans developed for construction
promotes clear communication by providing a projects.
common language to express ideas

Apply computer-aided drafting and design tools to
Information and communication technologies produce working drawings for a construction
include the inputs, processes, and outputs associated project.
with sending and receiving information

Information and communication systems allow
information to be transferred from human to human,
human to machine, and machine to human

Technological knowledge and processes are
communicated using symbols, measurements,
conventions, icons, graphic, images and languages
that incorporate a variety of visual, auditory, and
tactile stimuli



TECHNOLOGY LEARNING STRANDS
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Building Trades
Enduring Understandings:

• Technology is made up of systems and subsystems that fit into larger economic, social and technological systems.
• Governmental regulations modify, limit and improve technological innovation.
• Repair, service and maintenance are planned processes in the life cycle and performance of a product

Standard 11
Transportation technologies (STL 18)

.

NYS MST
Key Ideas Outcomes AssessmentsStandards

2,5,6,7 Transportation plays a vital role in the operation of Assess the many roles that transportation systems
other tecimologies, such as manufacturing, play in the construction industry.
construction, communication, health and safety, and
agriculture. Evaluate the most cost-effective transportation

method for goods and services needed for a
Intennondalism is the use of different modes of construction project.
transportation, such as highways, railways, and
waterways, as part of the interconnected system that Categorize strategies and job-specific technologies
can move people and goods easily from one mode to that are used to transport products, materials, and
another, people within a construction site.

Transportation services and methods have led to a
population that is regularly on the move and highly
dependent upon the process of repair, service, and
maintenance.

The design of intelligent and non-intelligent
transportation systems depends on many processes
and innovative techniques.



/ .

TECHNOLOGY LEARNING STRANDS
GRADES 9-12

Building Trades

.

Enduring Understandings:
• Technology created to benefit is also used to destroy.
• The history of technological progress informs and influences current trends and future innovations.
• Modernization of culture is a direct result of industrialization and technological advances.
• Tradeoffs are an essential component in the life cycle of products from development to disposal.
• Project management is the process of planning, organizing and controlling schedules, materials and the use of space.• Complex systems have many layers of controls and feedback ioops to provide information for informed decision makingStandard 12

- Manufactu ringechnologçs (STL

___________________________ ___________________________________________

NYS MST
Key Ideas Outcomes AssessmentsStandards

1,2,3,4,5,6,7 Planned servicing keeps products in good operating Compare and contrast different classifications ofcondition extending the life cycle of the product. materials and evaluate the most appropriate
materials for a given project.

Materials have different qualities and may be
classified as natural, synthetic, or mixed. Classify the positive attributes and applications of

engineered building materials and evaluate forDurable goods are designed to operate for a long appropriate projects.
period of time, while non-durable goods are designed
to operate for a short period of time. Apply design principles to solve a technical

problem associated with a building project.
Manufacturing systems may be classified into types,
such as customized production, batch production, Assess the different fonns of building techniquesand continuous production. from manufactured to conventional construction

processes.
Resource management requires governmental codes
and regulations developed to protect society and Evaluate and apply local and national buildinglessen the negative impact on the environment, codes to a construction project.



TECHNOLOGY LiARNING STRANDS
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Building Trades
Enduring Understandings:

• Project management is the process of planning, organizing and controlling schedules, materials and the use of space.
• Technology is made up of systems and subsystems that fit into larger economic, social and technological systems.

Standard 13
Construction technologies (STL 20)

.

NYS MST
Key Ideas Outcomes AssessmentsStandards

1, 4, 5, 6, 7 Infrastructure is the underlying base or basic Evaluate the most efficient processes and materials
framework of a system. needed to complete a project.

Structures are constructed using a variety of Analyze design requirements for a structure based
processes and procedures. on building codes.

The design of structures includes a number of ldentifSy a structure that requires maintenance.
requirements. alteration or renovation, and justify the best

possible methodology for completion.
Structures require maintenance, alteration, or
renovation periodically to improve them or to alter Analyze the appropriateness of prefabricated
their intended use. materials and apply to a specific building project.

Structures can include prefabricated materials. Evaluate and select the best measurement tools and
techniques to measure objects in different units.

Convert measurements from a variety of units and
systems of measurement and apply to a building
project.

Fabricate a prototype of a three dimensional object,
using geometric and dimension constraints.

Create a construction proposal that demonstrates a
rationale for design choices and trade-offs.

Select and apply the proper processes and
procedures for a given construction project.
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Readi tandards for Technical Subjects 9-12 in Engine g

Grades 9—12 students:

Key Ideas and Details
I. Cite specific textual evidence to support analysis of science and technicai texts, attending to important distinctions the author makes.
2. Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by paraphrasing using accurate technical

terms.
3. Follow precisely a complex multistep procedure when carrying out labs, taking measurements, or performing technical tasks; analyze the specific results based on

explanations in the text.
Craft and Structure
4. Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant technical

topics.

5. Analyze how the text structures information or ideas into categories or hierarchies, demonstrating understanding of the information or ideas.
6. Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment in a text, identifying important issues that remain

unresolved.
Integration of Knowledge and Ideas
7. Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question

or solve a problem.
8. Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging conclusions imth

other sources of information.
9. Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving

conflicting information when possible.
Range of Reading and Level of Text Complexity

10. By the end of grade 12, read and comprehend science/technical texts in the grades l1-CCR text complexity band independently and proficiently.

WICSD Adapted Standards for Literacy in Technical Subjects I 9—12: Engineering 2



Writitandards for Literacy in Technical Subjects 9-12 i ngineering
The standards below begin at grade 9: The CCR anchor standards and high school standards in literacy work in tandem to define college and career readiness
expectations— -the former providing broad standards, the latter providing additional specificity.

Grades 9—12 students:

Text Types and Purposes

1. Write arguments focused on Techno1oy-specfic con tent.
a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and create an

organization that logically sequences the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while pointing Out the strengths and limitations

of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns, values, and possible biases.
c. Use words, phrases, and clauses as well as varied ayntax to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and

reasons, between reasons and evidence, and between claim(s) and counterclaims.
d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

Provide a concluding statement or section that follows from or supports the argument presented.

2. Write informative/explanatory texts, including the technical procedures including, scientific experiments or technical processes.
a. Introduce a topic and organize complex ideas, concepts, and information so that each new element builds on that which precedes it to create a unified whole; include

formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension.
b. Develop the topic thoroughly by selecting the most significant and relevant facts, extended definitions, concrete details, quotations, or other information and examples

appropriate to the audience’s knowledge of the topic.
c. Usc varied transitions and sentence structures to link the major sections of the text, create cohesion, and clarify the relationships among complex ideas and concepts.
d. Usc precisc language, domain-specific vocabulary and techniques such as metaphor, simile, and analogy to manage the complexity of the topic; convey a knowledgeable

stance in a style that responds to the discipline and context as well as to the expertise of likely readers.
c. Provide a concluding statement or section that follows from and supports the information or explanation provided (e.g., articulating implications or the significance of the

topic).

3. (see note; not applicable as a separate requirement)

Note: Students’ narrative skills continue to grow in these grades. The Standards require that students be able to incorporate narrative elements effectively into arguments and
informative/explanatory texts. In history/social studies, students must be able to incorporate narrative accounts into their analyses of individuals or events of historical
import. In science and technical subjects, students must be able to write precise enough descriptions of the step-by-step procedures they use in their investigations ortechnical work that others can replicate them and (possibly) reach the same results.

WICSD Adapted Standards for Literacy in Technica’ Subjects I 9—12: Engineering 3



Writinandards for Literacy in Technical Subjects 9—12ngineering
Grades 9—12 students:

Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.

5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most
significant for a specific purpose and audience.

6. Usc technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including
new arguments or information.

Research to Build and Present Knowledge

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.

8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations
of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding
plagiarism and overreliance on any one source and following a standard format for citation.

9. Draw evidence from informational texts to support analysis, reflection, and research.

Range of Writing

10. Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of
discipline-specific tasks, purposes, and audiences.

WICSD Adapted Standards for Literacy in Technica’ Subjects I 9—12: Engineering 4



n .TECHNOLOGY LLARNING STRANDS
GRADES 9-12
Engineering

Enduring Understandings:
• Technology satisfies and drives human wants and needs.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.
• Technology is made up of systems and subsystems that fit into larger economic, social and technological systems.
• Complex systems have many layers of controls and feedback loops to provide infonnation for informed decision making.
• Tradeoffs are an essential component in the life cycle of products from development to disposal.

Standard 1
The characteristics, core concepts and the scope of technology (STL 1,2)

NYS MST
Standards

Key Ideas Outcomes Assessments

1,2.3,4,5,6,7 The nature of development of technological Analyze human wants and needs as they are satisfied by
knowledge and processes are functions of the technology.
human wants and needs and government regulations

Justify the evolution of trends in technology when
Inventions and innovations are the results of considering human needs and wants.
specific, goal-directed research.

Analyze how systems are used to monitor and provide
The rate of technological development and feedback.
diffusion is increasing rapidly.

Analyze specific subsystems of a machine and describe
New technologies create new processes their interdependence within the larger system.

Systems, which are the building blocks of Apply appropriate techniques to fabricate models that
technology, are embedded within larger solve problems while considering costs of production.
technological, social, and environmental systems. skills, available tools, and safety.

Optimization and management are processes of Predict new applications of existing technologies.
designing or making a product, implementing
criteria and constraints as management facilitates Apply understanding of management dynamics to plan,
planning, organizing and controlling work. design, implement and evaluate a project.

Quality control is a planned process to ensure that a Apply specific measurement tools accurately with
product, service, or system meets established different devices and scales.
criteria

Select and measure using both standard and metric
systems.

Analyze a system to maximize the efficiency of a
system with respect to time and cost.

Evaluate the effect a change makes to the efficiency of a
process or system.



Enduring Understandings:

• Complex innovations require the collaboration of specialized technologists.
• Complex systems have many layers of controls and feedback loops to provide information for informed decision making.
• Technological development in one context can potentially be used in a variety of contexts and applications.

Standard 2

The relationships among technologies and the connections between technology and other fields of study (STL 3)

NYS MST
Key Ideas Outcomes AssessmentsStandards

1,2,3,4,5,6,7 Technology transfer occurs when a new user applies Evaluate an existing product to determine what
an existing innovation developed for one purpose in technologies were necessary prior to its inception.
a different function

Analyze the process used for securing a patent and
Technological innovation often results when ideas, explain its purpose in protecting inventors and
knowledge or skills are shared within a technology, innovators.
among teclrnologies, or across other fields

Apply mathematical and scientific concepts.
Technological ideas are sometimes protected through principles and processes to solve engineering based
the process of patenting problems.

Technological progress promotes the advancement of Apply computer technologies. (including the
science and mathematics internet and drawing programs,) to research local

building codes and design structures to meet these
criteria.

Judge between open and closed loop systems in
order to choose the most appropriate system for a
given technological problem

Analyze career cluster opportunities related to the
engineering and related fields.

TECHNOLOGY LiiARNING STRANDS
GRADES 9-12
Engineering

.



TECHNOLOGY LLARNING STRANDS
GRADES 9-12
Engineering

Enduring Understandings:
• The consequences of technological change have both positive and negative social, cultural and environmental impacts.
• Technology is continually evolving with increasing speed over time
• Tradeoffs are an essential component in the life cycle of products from development to disposal.
• All aspects of technological processes impact the environment.

Governmental regulations modify, limit and improve technological innovation.
Standard 3
The cultural, social, economic, and political effects of technology (STL 4)

.

NYS MST
Key Ideas Outcomes AssessmentsStandards

2,4,7 Changes caused by the use of technology can range Examine the life cycle of a product to determine
from gradual to rapid and from subtle to obvious, what processes have been developed to reduce its

negative impact on our society
Making decisions about the use of technology
involves weighing the trade-offs between the Analyze and evaluate the economic and cultural
positive and negative effects. influences that shape technological development

Ethical considerations are important in the Analyze and evaluate the purpose of automation
development, selection, and use of technologies. and robotics, and its effect on society.

The transfer of a technology from one society to Analyze and discriminate the safety and economic
another can cause social, economic, and political effects of automation and robotics and implications
changes affecting both societies to varying degrees. to the human race.

Analyze and justify ethical implications when
choosing a solution to a problem.

Using cost benefits analysis analyze and evaluate
the role of engineering to advance innovations.

Analyze and evaluate the impact that technology
has on society now and in the future.

Predict and describe a societal change that might
preclude a current technological device or method
being used in the future.



TECHNOLOGY LijARNING STRANDS
GRADES 9-12
Engineering

Enduring Understandings:
• Modernization of culture is a direct result of industrialization and technological advances.
• The history of technological progress informs and influences current trends and future innovations.
• Technology satisfies and drives human wants and needs.

Standard 4
The Effects of TechnoIoy on the Environment (STL 5)

NYSMST
Key Ideas Outcomes AssessmentsStandards

4,5,7 Humans can devise technologies to conserve water, Analyze and develop a site based map of soil.
soil, and energy through such techniques as reusing, water, and energy conservation.
reducing, and recycling.

Evaluate environmental effects of a particular site
When new technologies are developed to reduce the map using targeted calculations.
use of resources, considerations of trade-offs are
important. Design a comprehensive management plan to

address the negative impact of industrial waste.
With the aid of technology, various aspects of the
environment can be monitored to provide Analyze recent natural disasters and evaluate
information for decision-making. technological methods used for prevention,

management and reclamation of damaged property.
The alignment of technological processes with
natural processes maximizes performance and Monitor and interpret wind turbine performance and
reduces negative impacts on the environment, evaluate the data generated.

Humans devise technologies to reduce the negative Create, monitor and evaluate passive and active
consequences of other technologies, green technologies and evaluate their performance

for positive and negative attributes.
Decisions regarding the implementation of
technologies involves the weighing of trade-offs Discriminate a current technological method that
between predicted positive and negative effects on has negative environmental impacts but continues
the environment, for the societal benefits it provides.

Evaluate a site for appropriate building location
based on orientation and other site-specific
information.

Analyze a products’ life cycle and determine any
possible negative environmental effects.

Analyze a product that today is commonly recycled
and describe the positive effects on the waste
stream that recycling creates.



TECHNOLOGY LLARNING STRANDS
GRADES 9-12
Engineering

Analyze sustainable building principles and
universal design concepts in the context of
residential design.



Different cultures develop their own technologies to
satisfy their individual shared needs, wants and
values.

The decision whether to develop a technology’ is
influenced by societal opinions and demands, in
addition to corporate cultures and environmental
impact.

A number of different factors, such as advertising,
the strength of the economy, the goals of a company
and the latest fads contribute to shaping the design
of and demand for various technologies.

Most technological development has been
evolutionary, the result of a series of refmements to
a basic invention.

The evolution of civilization has been directly
affected by, and has in turn affected, the
development and use of tools and materials.

Throughout history, technology has been a powerful
agent of human progress in reshaping the social,
cultural, political, and economic landscape.

Early in the history of technology, the development
of many tools and machines was based not on
scientific knowledge but on technological know-
how.

Engineering

Analyze the historical evolution of an engineered
technological advancement from its inception and
evaluate the influence of societal demands, values,
individual and business interests in its creation.

Analyze and discriminate the media connections
between social and cultural priorities among different
cultures.

Research and apply construction codes to current
design and engineering projects.

Evaluate government regulation that drives innovation
specific to safety and environmental concerns.

Analyze five technological needs that society’ is
struggling to obtain and maintain.

Analyze a products life cycle and discriminate which
influences were societal and which were
technological.

Evaluate how technolony developed as a result of
wants and needs across time.

Apply the design process to the development of a
product, considering current trends and needs and
specialization of function.

Analyze innovations, inventions, and their effect on
engineering and design technologies in society.

Evaluate the balance between cost and benefits of old
and new technoloines over time.

TECHNOLOGY LiARNING STRANDS
GRADES 9-12

Enduring Understandings:
• Modernization of culture is a direct result of industrialization and technological advances.
• The history of technological progress informs and influences current trends and future innovations.
• Technology satisfies and drives human wants and needs.

.

4,5,7

Standard 5
The role of society in the development and use of technology and the influence of technology on history (STL 6,7)

NYSMST
Standards Key Ideas Outcomes Assessments



TECHNOLOGY LtARNING STRANDS
GRADES 9-12
Engineering

Enduring Understandings:
• Sound, safe design is dependent upon the validity of data and the process by which it is collected and applied.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.
• Complex innovations require the collaboration of specialized technologists.
• Good design unites the seven resources of technology: time, information, capital, tools and machines. people. energy and materials.
• There is a direct relationship between form and function in good design.
• Technology requires many forms of communication including written, spoken, printed, audio. video and pictorial.

Standard 6
The attributes of design and engineering design as they apply the design process (STL 8,9,11)

NYS MST
Key Ideas Outcomes AssessmentsStandards

2, 5 The Design Process is essential and applied in the Interpret and apply the twelve-step design process.
development of any invention or innovation to a
product. Apply design process to problem solve a situation.

or analyze product flaws.
Design problems are seldom presented in a clearly
defined form. Evaluate design decisions for validity of the design

and generate a list of potential improvements
Established design principles are used to evaluate resulting from the evaluation.
existing designs, to collect data, and to guide the
design process. Evaluate and apply a technological system or

product based on the technique of measurement.
Engineering design is influenced by personal control factors, and spatial relationships.
characteristics, such as creativity, resourcefulness,
and the ability to visualize and think abstractly. Compare and contrast multiple design attributes

considering local codes, availability of resources,
The process of engineering design takes into account and consumer constraints.
a number of factors including environmental,
material and human needs and wants. Identify design criteria for a product and determine

criteria common to all design problems.
Identify criteria and constraints based on the seven
resources of technology, and determine how these Analyze and interpret a design brief and its function
will affect the design. within given constraints.

Evaluate a design solution using conceptual, Evaluate tools for degrees of precision and apply
physical, and mathematical models at various appropriately to the measurement and development
intervals of the design process in order to check for of products.
proper design and to note areas where improvements
are needed. Critique and evaluate design choices based on how

it meets the needs outlined in the design brief.
Evaluate final solutions and communicate
observation, processes, and results of the entire

.



. .
TECHNOLOGY LEARNING STRANDS

GRADES 9-12

_____ _________________________________

Engineering

_______________________

design process, using verbal, graphic, quantitative, Evaluate design decisions for validity of the design
virtual, and written means, in addition to three- and generate potential improvements resulting from
dimensional models. the evaluation.

Analyze and apply data collection needs for the
design of a particular product.

Assess and describe design attributes of a protorvpe
model.

Analyze the economic and cultural influences that
shape technological development.

Compare and contrast elements of design. analyzing
for visual appeal, clarity of message, costs.
effectiveness, and author’s intent.

Apply the design process and evaluate perfonTiance
of a product or process as it pertains to a specific
engineering problem.

Compare and contrast the proposed solutions to
problems and evaluate their effectiveness based on
the criteria outlined in the design brief.

Apply the problem solving process to develop
innovations to existing products.

Interpret the criteria and constraints of a product or
system and evaluate the impact on the final design
and development.

Create models to address different solutions while
taking into consideration government regulation and
management of resources.

Interprest design attributes and functions of a
product or system that is reversed engineered.



Enduring Understandings:

• Technology satisfies and drives human wants and needs.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.
• Technology is the human application of scientific inquiry

. TECHNOLOGY LLARNING STRANDS
GRADES 9-12
Engineering

.

Standard 7 -
The role of troubleshooting, research and development, invention and innovation, and experimentation in problem-solving (STL 10)

NYS MST
Key Ideas Outcomes Assessments

Standards

1, 2, 5. 6, 7 Research and development is a specific problem- Design, test, construct, and evaluate a solution to a
solving approach that is used intensively in business problem that is based on an engineering problem.
and industry to prepare devices and systems for the
marketplace. Apply mathematical and scientific principles to

create a solution to an identified engineering design
Technological problems must be researched utilizing problem.
several different problem-solving strategies before
the problem can be solved. Using the principles of design, analyze and predict

the potential failure of a product.
Not all human wants and needs are technological,
and not every human want and need can be solved Test product solutions by applying mathematical
using technolocy. and scientific methodology and apply to a design

solution.
Many technological problems require a
multidisciplinary approach to collaboratively Apply mathematical, scientific methodolog,’ and
develop the best solution to a problem. design solutions to test a product solution.

Evaluate how material properties including
strength, sustainability and cost are important
considerations for engineers.



TECHNOLOGY LijARNING STRANDS

GRADES 9-12

Engineering
Enduring Understandings:

• Repair, service and maintenance are planned processes in the life cycle and performance of a product
• Technology allows investigation and the application and transfer of mathematical and scientific concepts.
• Technology requires many forms of communication including written, spoken, printed, audio, video and pictorial.
• All aspects of technological processes impact the environment.
• Sound, safe design is dependent upon the validity of data and the process by which it is collected and applied.

Standard 8
Use and maintain technoIoical products and assess the impact of products and systems (STL 12,13

NYS MST
Key Ideas Outcomes AssessmentsStandards

1, 2, 5, 6, 7 A wide variew of tools, materials and machines can Analyze the purpose and interaction of the multiple
be selected and used responsibly and safely to systems in an automated assembly.
diagnose, adjust, and repair systems.

Evaluate and apply a technological system or product
The repair of malfunctioning systems requires considering techniques of measurement, systems
diagnostic and procedural knowledge and skill as control and spatial relationships.
well as the effective use of tools, materials, and
machines. Apply conceptual, physical, and mathematical models

to evaluate the design process at various stages.
Computers and calculator are used in various
applications to troubleshoot, problem solve, and Apply appropriate tools and machines to diagnose.

maintain, and repair a problem in a systemoperate technological devices.

Synthesize data, analyze trends, and draw conclusionsComputers and calculators are used as the primary regarding the effect of industrialization on thecommunication tool with regard to maintaining data individual, society, and the environment.and information in the following ways:
• Access Compare and contrast data to determine appropriate• Retrieval integration of modern engineering applications for• Organization civil, commercial and residential structures.
• Processing
• Interpretation Analyze the environmental and ethical considerations
• Evaluation in selecting and engineering the use of green

technologies.
Technological systems function safely, properly and
efficiently through regular maintenance by a skilled Analyze and interpret data trends to identify the
and knowledgeable technician, social, cultural, and environmental impacts of a

technology.
The operation and maintenance of a given system is
designed to efficiently extend the purposeful life of Create and apply a quality control process to ensure
the system. that a product, service, or system meets established

criteria.



TECHNOLOGY LLARNING STRANDS
GRADES 9-12
Engineering

Create, evaluate, and manage the process of planning.
organizing, scheduling, and controlling work for a
specific project.



Standard 9
Enej-ay and power technologies and the effects of technoJoy (STL 16)

Energy can be used to do work, using many processes.

Power is the rate at which energy is converted from
one form to another or transferred from one place to
another, or the rate at which work is done
Power systems are used to drive and provide
propulsion to other technological products and
systems.

Power systems are used to drive an provide
propulsion to other technological products and
systems.

Much of the energy used in our environment is not
used efficiently.

Energy cannot be created nor destroyed; however, it
can be converted from one form to another.

Energy can be grouped into major forms: thermal,
radiant, electrical, mechanical, chemical, nuclear, and
others.

It is impossible to build an engine to perfonn work
that does not exhaust thermal energy to the
surrounding.

Energy resources can be renewable or nonrenewable.

Power systems must have a source of energy, a
process, and loads.

Engineering

Discriminate the difference between work and
energy to apply to an engineering problem.

Analyze heat sources and create a plan to transfer
energy to a usable form.

Apply appropriate formulas to calculate the amount
of energy needed to power a simple machine and
determine energy consumption in an electrical
circuit.

Calculate mechanical advantage and drive ratios of
mechanisms.

Determine how a mechanical system can be
modified to improve its efficiency.

Analyze the advantages and disadvantages of
parallel and series circuit design in an application.

Design and evaluate a vehicle that stores and
releases potential energy for propulsion.

Applying scientific and mathematical principles of
heat loss, to detennine the necessary conditions for
a project.

. TECHNOLOGY LrARNING STRANDS
GRADES 9-12

Enduring Understandings:
• The consequences of technological change have both positive and negative social, cultural and environmental impacts.
• Technology allows investigation and the application and transfer of mathematical and scientific concepts.
• Technology is a powerful agent of human progress.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.

.

1,2,3,4,5,6,7 Energy is the capacity to do work.

NYS MST
Key Ideas Outcomes AssessmentsStandards



Enduring Understandings:
• All aspects of technological processes impact the environment.
• Technology requires many forms of communication including written, spoken, printed, audio, video and pictorial.
• Technology changes human perceptions and expectations of wants and needs.
• Technology is continually evolving with increasing speed over time.
• There is a direct relationship between form and function in good design.

Standard 10
Information and communication technologies (STL 17)

_____________________________________________

.
TECHNOLOGY LLARNING STRANDS

GRADES 9-12
Engineering

.

NYS MST
Key Ideas Outcomes AssessmentsStandards

1,2.5,7 Information and communication systems allow Apply and discriminate universal schematic
information to be transferred from human to human, symbols to electrical systems and circuits.
human to machine, and machine to human

Analyze and interpret component values found
The use of symbols, measurement, and drawings using diagnostic tools, such as logic probes and
promotes clear communication by providing a digital multi-meter.
common language to express ideas

Design and apply drawing conventions, techniques.
Information and communication technologies and common language to a design problem.
include the inputs, processes, and outputs associated
with sending and receiving information Apply sketching and computer-aided drafting

(CAD) and design tools to design problem.
Information and communication systems allow
information to be transferred from human to human, Create and program an automated system designed
human to machine, and machine to human to complete an specific design task.



TECHNOLOGY LEARNING STRANDS
GRADES 9-12
Engineering

Enduring Understandings:

• Technology created to benefit is also used to destroy.
• The history of technological progress informs and influences current trends and future innovations.
• Modernization of culture is a direct result of industrialization and technological advances.
• Tradeoffs are an essential component in the life cycle of products from development to disposal.
• Project management is the process of planning, organizing and controlling schedules, materials and the use of space.
• Complex systems have many layers of controls and feedback ioops to provide information for informed decision making

Standard 12
-

Manufacturin2 technologies (STL 19)

NYS MST

Key Ideas Outcomes AssessmentsStandards

1,2,3,4,5,6,7 Planned servicing keeps products in good operating - Compare and contrast the different procedures used
condition extending the life cycle of the product in manufacturing.

Materials have different qualities and may be Analyze a control system and justify its application
classified as natural, synthetic, or mixed to manufacturing.

Durable goods are designed to operate for a long Justify selection of a program to control an
period of time. while non-durable goods are designed automated system.
to operate for a short period of time

Evaluate and apply maximum efficiency attributes
Manufacturing systems may be classified into types, to a manufacturing system.
such as customized production, batch production,
and continuous production Analyze and evaluate a manufacturing process used

to create a product.
Then interchangeability of parts increases the
effectiveness of manufacturing processes Determine and simulate the appropriate speed and

feed rates for a given material using a tool with a
• Chemical technologies provide a means form given diameter.

humans to alter or modify materials and produce
chemical products Interpret and apply specific computer programming

language to operate CNC lathe and mill.
Marketing involves establishing a product’s identity,
conduction research on its potential, advertising it, Design and program an interface between a robot
distributing it, and selling it. and another machine.

Resource management requires governmental codes Evaluate the advantages and disadvantages of
and regulations developed to protect society and robotic labor versus human labor.
lessen the negative impact on the environment.

Create and apply programs using specialized
software that will allow a robot to perform a Set of
specified tasks.

.
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TECHNOLOGY LLARNING STRANDS

GRADES 9-12
Engineering

Analyze the benefits and drawbacks of computer
integrated manufacturing (CIM) systems.

Explore a manufacturing or automation career of
interest and determine the appropriate steps
necessary to achieve that role.
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GRADES 9-12

Engineering

Enduring Understandings:
• Project management is the process of planning, organizing and controlling schedules, materials and the use of space.
• Technology is made up of systems and subsystems that fit into larger economic, social and technological systems.

Standard 13
Construction technoIoies (STL 20)

NYS IVIST
Key Ideas Outcomes AssessmentsStandards

1, 4, 5. 6, 7 Infrastructure is the underlying base or basic Compare and contrast building materials and
framework of a system. products in order to understand possible options for

a construction problem.
Structures are constructed using a variety of
processes and procedures. Apply measurement tools and techniques to

measure objects for different engineering problems.
The design of structures includes a number of
requirements. Convert measurements from a variety of units and

systems of measurement and apply to a design
Structures require maintenance, alteration, or challenge.
renovation periodically to improve them or to alter
their intended use. Evaluate a prototype of a three dimensional object.

using geometric and dimensional constraints.
Structures can include prefabricated materials.

Analyze and apply design requirements for a
structure based on building codes

Analyze structural maintenance and evaluate a
methodology to alter, renovate or improve.

Assess the appropriateness of prefabricated
materials and apply to a specific project.
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nReadirLlitandards for Technical Subjects 9-12 in lnforma Technologies

Grades 9—12 students:

Key Ideas and Details
1. Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes.
2. Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by paraphrasmg using accurate technicalterms.
3. Follow precisely a complex multistep procedure when carrying out labs, taking measurements, or performing technical tasks; analyze the specific results based on

explanations in the text.
Craft and Structure
4. Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant technicaltopics.

5. Analyze how the text structures information or ideas into categories or hierarchies, demonstrating understanding of the information or ideas.
6. Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment in a text, identifying important issues that remainunresolved.
Integration of Knowledge and ideas
7. Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a questionor solve a problem.
8. Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging conclusions withother sources of information.
9. Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolvingconflicting information when possible.
Range of Reading and Level of Text Complexity

10. By the end of grade 12, read and comprehend science/technical texts in the grades ll-CCR text complexity band independently and proficiently.

WICSD Adapted Standards for Literacy in Technical Subjects I 9—12: Information Technologies 2



Writin4ndards for Literacy in Technical Subjects 9-12 iormation Technologies
The standards below begin at grade 9: The CCR anchor standards and high school standards in literacy work in tandem to define college and career readiness
expectations -the former providing broad standards, the latter providing additional specificity.

Grades 9—12 students:
Text Types and Purposes

1. Write arguments focused on Techno1ogy-specjlc content.
a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and create an

organization that logically sequences the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while pointing out the strengths and limitationsof both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns, values, and possible biases.
c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) andreasons, between reasons and evidence, and between claim(s) and counterclaims.
d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.
e. Provide a concluding statement or section that follows from or supports the argument presented.

2. Write informative/explanatory texts, including the technical procedures including, scientific experiments or technical processes.
a. Introduce a topic and organize complex ideas, concepts, and information so that each new element builds on that which precedes it to create a unified whole; includeformatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension.
b. Develop the topic thoroughly by selecting the most significant and relevant facts, extended definitions, concrete details, quotations, or other information and examplesappropriate to the audience’s knowledge of the topic.
c. Use varied transitions and sentence structures to link the major sections of the text, create cohesion, and clarify the relationships among complex ideas and concepts.d. Use precise language, domain-specific vocabulary and techniques such as metaphor, simile, and analogy to manage the complexity of the topic; convey a knowledgeablestance in a style that responds to the discipline and context as well as to the expertise of likely readers.
e. Provide a concluding statement or section that follows from and supports the information or explanation provided (e.g., articulating implications or the significance of thetopic).

3. (see note; not applicable as a separate requirement)

Note: Students’ narrative shills continue to grow in these grades. The Standards require that students be able to incorporate narrative elements effectively into arguments andinformative/explanatory texts. In history/social studies, students must be able to incorporate narrative accounts into their analyses of individuals or events of historicalimport. In science and technical subjects, students must be able to write precise enough descriptions of the step-by-step procedures they use in their investigations ortechnical work that others can replicate them and (possibly) reach the same results.

WICSD Adapted Standards for Literacy in Technical Subjects I 9—12: Information Technologies 3



Writingndards for Literacy in Technical Subjects 9—12 iormation Technologies

Grades 9—12 students:

Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.

5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most
significant for a specific purpose and audience.

6. Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including
new arguments or information.

Research to Build and Present Knowledge

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.

8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations
of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding
plagiarism and overreliance on any one source and following a standard format for citation.

9. Draw evidence from informational texts to support analysis, reflection, and research.

Range of Writing

10. Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of
discipline-specific tasks, purposes, and audiences.

WICSD Adapted Standards for Literacy in Technical Subjects I 9—12: Information Technologies
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TECHNOLOGY LEARNING STRANDS

GRADES 9-12

Information Technology
Enduring Understandings:

• Technology satisfies and drives human wants and needs.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.
• Technology is made up of systems and subsystems that fit into larger economic, social and technological systems.
• Complex systems have many layers of controls and feedback loops to provide information for informed decision making.
• Tradeoffs are an essential component in the life cycle of products from develpmentto_disposal.

_________—_______________

Standard 1
The characteristics, core concepts and the scope of technology (STL 1,2)

NYS MST
Key Ideas Outcomes AssessmentsStandards

1,2,3.4,5,6,7 The nature of development of technological Research and evaluate consumer choices in the
knowledge and processes are functions of the human technology marketplace
wants and needs and government regulations

Formulate a management plan for preparing.
Inventions and innovations are the results of specific, organizing. and controlling a project plan.
goal-directed research.

Analyze and justify new technologies and their
The rate of technological development and diffusion relationship and input in new processes.
is increasing rapidly.

Create and apply a quality control process that
New technologies create new processes ensures a product, service, or system meets

established criteria.
Systems, which are the building blocks of
technology, are embedded within larger Evaluate the balance between cost and benefits of
technological, social, and environmental systems. old and new information technologies

Optimization and management are processes of Articulate design choices with reference to values,
designing or making a product, implementing criteria creativity and desirability.
and constraints as management facilitates planning,
organizing and controlling work.

Quality control is a planned process to ensure that a
product, service, or system meets established criteria

.
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TECHNOLOGY LEARNING STRANDS

GRADES 9-12

Information Technology

Enduring Understandings:
• Complex innovations require the collaboration of specialized technologists.
• Complex systems have many layers of controls and feedback loops to provide information for informed decision making.
• Technological development in one context can potentially be used in a variety of contexts and applications.

Standard2 -

The relationships among technologies and the connections between technology and other fields of study (STL 3)
NYS MST

Key Ideas Outcomes AssessmentsStandards

1,2,3,4,5,6,7 Technology transfer occurs when a new user applies Explore current techniques used in precision
an existing innovation developed for one purpose in technical illustrations and linked to career
a different function opportunities in packaging, map-making and

diagrams.
Technological innovation often results when ideas,
knowledge or skills are shared within a technology, Compare and contrast the characteristics of
among technologies, or across other fields technical and creative illustrations and evaluate

their effective application.
Technological ideas are sometimes protected through
the process of patenting Research and explain the purpose and process used

for securing a copyright and patents.
Technological progress promotes the advancement of
science and mathematics Describe and evaluate career cluster opportunities

related to the information technology industry.



TECHNOLOGY LtARNING STRANDS
GRADES 9-12

Information Technology

.
Enduring Understandings:

• The consequences of technological change have both positive and negative social, cultural and environmental impacts.• Technology is continually evolving with increasing speed over time
• Tradeoffs are an essential component in the life cycle of products from development to disposal.
• All aspects of technological processes impact the environment.
- Governmental regulations modify, limit and impove technolqgical innovation.

.

Standard 3
The cultural, social, economic, and political effects of technology (STL 4)

NYS MST
Key Ideas Outcomes AssessmentsStandards

2,4,7 Changes caused by the use of technology can range Analyze and critique positive and negative
from gradual to rapid and from subtle to obvious, influences of social media networks on society and

technology.
Making decisions about the use of technology
involves weighing the trade-offs between the Analyze the impact of social media on the economy
positive and negative effects, and society.

Ethical considerations are important in the Evaluate how technological innovations have
development, selection, and use of technologies. influenced the information technology industry’.

The transfer of a technology from one society to Analyze and justify ethical implications when
another can cause social, economic, and political choosing an appropriate solution to a problem.
changes affecting both societies to varying degrees.

Analyze how technological innovations have caused
global growth and interdependence, stimulated
economies.

Compare, contrast, and evaluate how social
communication has evolved through modem
technologies.

Analyze the economic and cultural influences that
shape technological development

Analyze media influences on social and cultural
priorities within different cultures.



TECHNOLOGY LEARNING STRANDS
GRADES 9-12

Information Technology

.
Enduring Understandings:

• Modernization of culture is a direct result of industrialization and technological advances.
• The history of technological progress infonns and influences current trends and future irmovations.
• Technology satisfies and drives human wants and needs.

Standard 4
The Effects of Technolov on the Environment (STL 5)

NYS MST
Key Ideas Outcomes AssessmentsStandards

4,5,7 Humans can devise technologies to conserve water, Evaluate the impact of information technology
soil, and energy through such techniques as reusing, systems on the environment.
reducing, and recycling.

Evaluate the importance and process of recycling
When new technologies are developed to reduce the and safe disposal of waste.
use of resources, considerations of trade-offs are
important. Apply biomimicry (mimicking of life) principles to

technological and natural processes to create the
With the aid of technology, various aspects of the most efficient outcome with least impact.
environment can be monitored to provide
information for decision-making. Compare and contrast communication structures

and their impact on visual landscapes and
The alignment of technological processes with environments.
natural processes maximizes performance and
reduces negative impacts on the environment.

Humans devise technologies to reduce the negative
consequences of other technologies.

Decisions regarding the implementation of
technologies involves the weighing of trade-offs
between predicted positive and negative effects on
the environment.



Different cultures develop their own technologies to
satisfy their individual shared needs, wants and
values.

The decision whether to develop a technology is
influenced by societal opinions and demands, in
addition to corporate cultures and environmental
impact.

A number of different factors, such as advertising,
the strength of the economy, the goals of a company
and the latest fads contribute to shaping the design of
and demand for various technologies.

Most technological development has been
evolutionary, the result of a series of refinements to a
basic invention.

The evolution of civilization has been directly
affected by, and has in turn affected, the
development and use of tools and materials.

Throughout history, technology has been a powerful
agent of human progress in reshaping the social,
cultural, political, and economic landscape.

Early in the history of technology, the development
of many tools and machines was based not on
scientific knowledge but on technological know
how.

Information Technology

Analyze and evaluate demand for a product by
identifying the target market

Analyze the historical evolution of an information
technology advancement from its inception and
evaluate the influence of societal demands, values,
individual and business interests in its creation.

Identify the reciprocal relationship of changing
human wants and needs in relationship to the
development of new technologies in different
cultures and analyze correlations.

Develop criteria to distinguish between an invention
and an innovation.

Analyze the historical progression and technical
advances of information technology over time.

Research and justify historical and current trends in
communication technologies.

TECHNOLOGY LEARNING STRANDS
GRADES 9-12

Enduring Understandings:
• Modernization of culture is a direct result of industrialization and technological advances.
• The history of technological progress informs and influences current trends and future innovations.
• Technology satisfies and drives human wants and needs.

4,5,7

.

Standard 5
The role of society in the development and use of technology and the influence of technology on history (STL 6,7)

NYS MST
Standards

Key Ideas Outcomes Assessments



TECHNOLOGY LEARNING STRANDS
GRADES 9-12

Information Technology
Enduring Understandings:

• Sound, safe design is dependent upon the validity of data and the process by which it is collected and applied.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.
• Complex innovations require the collaboration of specialized technologists.
• Good design unites the seven resources of technology: time, information, capital, tools and machines, people. energy and materials.
• There is a direct relationship between form and function in good design.
• Technology requires many forms of communication including written, spoken, printed, audio, video and pictorial.

Standard 6
The attributes of design and enineerjn design as they apply the design process (STL 8.9.11)

NYSMST
Key Ideas Outcomes AssessmentsStandards

2, 5 The Design Process is essential and applied in the Critique existing information technology designs.
development of any invention or innovation to a
product. Generalize the attributes of design by

deconstructing professional graphic designs for
Design problems are seldom presented in a clearly balance, rhythm. theory’ of thirds. color family. arid
defined form. unity.

Established design principles are used to evaluate Create and evaluate storyboards detailing the
existing designs, to collect data, and to guide the message, visuals, audio, text and dialogue.
design process.

Apply the design process in the development of a
Engineering design is influenced by personal product, integrating current trends and needs, data
characteristics, such as creativity, resourcefulness, collection and analysis, specialization of function
and the ability to visualize and think abstractly. and criteria and constraints.

The process of engineering design takes into account Evaluate design decisions for validity of design and
a number of factors including environmental, create a list of potential improvements.
material and human needs and wants.

Analyze models to identify a design problem and
Identify criteria and constraints based on the seven evaluate the appropriate ways to solve the problem.
resources of technology, and determine how these
will affect the design. Evaluate the design solution using conceptual,

physical, and mathematical models at various
Evaluate a design solution using conceptual, intervals of the design process.
physical, and mathematical models at various
intervals of the design process in order to check for Critique professional information technology
proper design and to note areas where improvements models and analyze components of design.
are needed.

Evaluate hardware and software to create
Evaluate final solutions and communicate marketable and engaging products matched to
observation, processes, and results of the entire consumer needs.



. .TECHNOLOGY LLARNING STRANDS
GRADES 9-12

Information Technology
design process, using verbal, graphic, quantitative,
virtual, and written means, in addition to three- Critique design choices related to specific areas of
dimensional models. information technology.

Evaluate how design choices affect the final design
and development of a product.

Analyze the design solutions against design
principles.



TECHNOLOGY LEARNING STRANDS
GRADES 9-12

Information Technology

.
Enduring Understandings:

• Technology satisfies and drives human wants and needs.
• Technological design is a systematic process used to initiate and refine ideas, solve problems and maintain products and systems.
• Technology is the human application of scientific inquiry.

Standard 7
The role of troubleshooting, research and development, invention and innovation, and experimentation in problem-solving (STL 10)

NYSMST
Key Ideas Outcomes AssessmentsStandards

1,2,5, 6, 7 Research and development is a specific problem- Document processes and procedures and
solving approach that is used intensively in business communicate them to different audiences using
and industry to prepare devices and systems for the appropriate techniques.
marketplace.

Read and analyze procedural manuals and
Technological problems must be researched utilizing demonstrate comprehension through an application
several different problem-solving strategies before of the sequential process.
the problem can be solved.

Justify the selection of appropriate software for a
Not all human wants and needs are technological, given task.
and not every human want and need can be solved
using technology. Apply computers and calculators to evaluate

information in order to communicate data.
Many technological problems require a
multidisciplinary approach to collaboratively
develop the best solution to a problem.



Standard 10
Information and communication technologies (STL 17)

NYSMST
Standards

Information and communication systems allow
information to be transferred from human to human,
human to machine, and machine to human

Communication systems are made up of a source,
encoder, transmitter, receiver, decoder, and
destination

The design of a message is influenced by such
factors as the intended audience, medium, purpose,
and nature of the message

The use of symbols, measurement, and drawings
promotes clear communication by providing a
common language to express ideas

Information and communication technologies
include the inputs, processes, and outputs associated
with sending and receiving information

Information and communication systems allow
information to be transferred from human to human,
human to machine, and machine to human

Information and communication systems can be used
to inform, persuade, entertain, control, manage, and
educate

There are many ways to communication information,
such as graphic and electronic means.

Information Technology

Analyze and evaluate the appropriate technological
processes to communicate ideas.

Develop, analyze and justify a communication
medium that is matched to a target audience.

Analyze and apply marketing strategies to specific
consumer behaviors.

Justify key turning points in the development of
communication technologies and communication
over distance.

Evaluate the computer and personal electronics and
the impact on society. education, the work place
and interpersonal relationships.

Categorize and define Information Technology
systems that include audio, radio, telephone, video.
television, computer, and multimedia.

TECHNOLOGY L1iARNING STRANDS
GRADES 9-12

Enduring Understandings:
• All aspects of technological processes impact the environment.
• Technology requires many forms of communication including written, spoken, printed, audio, video and pictorial.
• Technology changes human perceptions and expectations of wants and needs.
• Technology is continually evolving with increasing speed over time.
• There isa direct relationship between form and function in good design .

1,2,5,7

Key Ideas Outcomes Assessments



. .TECHNOLOGY LEARNING STRANDS
GRADES 9-12

____________________________Information

Technology

______ _______________________

Technological knowledge and processes are
communicated using symbols, measurements,
conventions, icons, graphic, images and languages
that incorporate a variety of visual, auditory, and
tactile stimuli

Marketing can drive public perceptions of wants and
needs


