Materials Science Framework

CIP Code: 210197

Total Framework Hours: 180 hr.

Course: High School Materials Science

Exploratory

COMPONENTS AND COMPETENCIES

5.000Chemical Science skills

STANDARDS AND COMPETENCIES

Standard: . . Total Learning Hours for Standard: 90 hrs
Safety and environmental issues
Competency Competency Description
In order to comprehend the scope of pre-engineering, students should learn that:
5.001 Demonstrate understanding of the interactions of science and technology wétly soci
5.003 Apply knowledge of chemical and environmental safety including waste disposal & recycling
5.004 Safely handle acids, bases, flammable liquids, cryogenic fluids, & compressed gases

EALRs or GLEs (Taught & Assessed in Standards)

Whereas all applicable EALRs are reinforced by the curriculum, the following
are taught and assessed. EALRSs that are reinforced only appear after those
listed as taught and assessed.

Math

Science

Designing Solutions: Apply design processes to develop solutions
to human problems or meet challenges using the knowledge and
skills of science and pre-engineering

3.1

W Analyze challenges or problems from local, regional, national,
or global contexts in which scientific design can be or has been
used to design a solution

311

Science, Pre-engineering, and Society: Understand that science
and pre-engineering are human endeavors, interrelated to each
other, to society, and to the workplace.

3.2

Analyze how scientific knowledge and technological advances
discovered and developed by individuals and communities in all
cultures of the world contribute to changes in societies

3.21

W Analyze how the scientific enterprise and technological

322 advances influence and are influenced by human activity.

Analyze the scientific, mathematical, and technological
knowledge, training, and experience needed for
occupational/career areas of interest.

3.2.3

The
1-7:

foll owing Reading EALR/ GLEG6s ar

€

W Analyze the effects of natural events and human activities on

324 the Earthdéds capacity to sustai

Reading

Reading




1.2 Use vocabulary (word meaning) strategies to comprehend text. 1.2.2 Apply strategies to comprehend words and ideas.
W Understand and apply content/academic vocabulary critical to
1.3 Build vocabulary through wide reading. 1.3.2 the meaning of the text, including vocabularies relevant to different
contexts, cultures, and communities.
W Apply comprehension-monitoring strategies during and after
2.1 Demonstrate evidence of reading comprehension 2.1.3 reading.: determ_ing importance u§ing the'.“e' main idga, and
supporting details in grade-level informational/expository text
and/or literary/narrative text.
Apply comprehension-monitoring strategies for informational and \all\:lﬁi)ep(%r?i(():rarl]lpr;eaﬂgﬂz:gn(-:rgrcr)]rpl)lltg;rrllgr?gt?\igleasn?rel?;grsrirt]i?)trlg‘al
214 technical materials, complex narratives, and expositions: use prior 2.1.5 o ' ; P :
knowledge §ynthe3|ze ideas from selections to make predictions and
inferences
Apply_comprehgnsmn-monltorlng s?rategles for qurmatpnal a}nd W Apply comprehension-monitoring strategies for informational
technical materials, complex narratives, and expositions: monitor for : . i o
2.1.6 meaning, create mental images, and generate and answer 2.1.7 and tec_hm(_:al materials, complex ngrratlves, and expositions:
questioné. ' determine importance and summarize the text.
29 Understand and apply knowledge of text components to 299 W Apply understanding of complex organizational features of
' comprehend text - printed text and electronic sources
Expand comprehension by analyzing, interpreting, and synthesizing Analyze and evaluate informational materials for relevance in
2.3 information and ideas in literary and informational text. 2.3.2 meeting a specific purpose; including electronic sources, for
effectiveness.
234 Synthesize information from a variety of sources. 2.4 Think crit \ c_a_l Iy an d ana l'yze a
purpose, and perspective in literary and informational text
243 W Analyze and evaluate text for validity and accuracy. 245 W Analyze to generalize, express insight, or respond by
o o connecting to other texts or situations.
246 W Analyze and evaluate the presentation and development of ideas 247 Analyze and evaluate the reaso
o and concepts within, among, and beyond multiple texts. o beliefs and assumptions within multiple texts.
Read 1o learn new information Analyze web-based and other resource materials (incIuQing
3.1 ' 3.1.1 primary sources and secondary sources) for relevance in
answering research questions.
3.2 Read to perform a task. 322 Apply understanding of complex information, including functional
' - documents, to perform a task.
Read for Career applications _Understand and a}pply appropriate reading strategies for o
3.3 ' 3.3.1 interpreting technical and non-technical documents used in job-
related settings.
The ol l owing EALROGs ar-43 reinforced i
Writing Writing
1.1. Develop concept and design. Develop a topic or theme; . .
organize written thoughts with a clear beginning, middle, and end; \1/(.)2i(.:e Wgrzecﬁz:ﬁea%%rgF;g?]izrﬁ%etl}leugﬁg;e% ﬁ::gg dpeuJF;ct);li. agge
1.1 use transitional sentences and phrases to connect related ideas; 1.2 audie’nce '
write coherently and effectively. ’
1.3. Apply writing conventions. Know and apply correct spelling, 2.2. Write for different purposes, such as telling stories,
1.3 grammar, sentence structure, punctuation, and capitalization. 2.2 presenting analytical responses to literature, persuading,

conveying technical information, completing a team project, and




explaining concepts and procedures.

2.3. Write in a variety of forms, including narratives, journals,

2.4, Write for career applications.

2.3 poems, essays, stories, research reports, and technical writing. 2.4
31 3.1. Pre-writed generate ideas and gather information. 3.2 3.2. Draftd elaborate on a topic and supporting ideas.
3.4 Editd use resources to correct spelling, punctuation,
3.3 3.3. Revised collect input and enhance text and style 3.4 grammar, and usage.
3.5. Publishd select a publishing form and produce a completed 4.1 _Assess own streng'ths and needs for Improvement. Analyze
3.5 " : . . 4.1 effectiveness of own writing and set goals for improvement.
writing project to share with chosen audience
4.2 4.2 Seek and offer feedback
Communications Communications
1.1 Focus attention 1.2 Listen and observe to gain and interpret information
heck f d ding by aski . d hrasi Develop content and ideas. Develop a topic or theme; organize
13 Check for understanding by asking questions and paraphrasing. 00 thoughts around a clear beginning, middle, and end; use
' ’ transitional sentences and phrases to connect related ideas; and
speak coherently and compellingly.
Use effective delivery. Adjust speaking strategies for a variety of Use effective language and style. Use language that is
2.3 audiences and purposes by varying tone, pitch, and pace of speech | 2.4 grammatically correct, precise, engaging and well suited to topic,
to create effect and aid 2.3communication audience, and purpose
2.5 Effectwely use action, sound, and/or images to support 3.1 Use language to interact effectively and responsibly with others
presentations.
3.2 Work cooperatively as a member of a group 3.3 Seek agreement and solutions through discussion.
Assess strengths and need for improvement. Assess own and
4.1 others' communication strengths and needs and set goals for 4.3 Analyze mass communication
improvement.
4.4 Analyze how communication is used in career settings.
History Geography
1.1 Understand and analyze historical time and chronology. 1.2 Recognize spatial patterns on
processes that create these patterns.
192 Understand event, trends, individuals, and movements shaping the 21 Describe the natural characteristics of places and regions and
' United States, world and Washington State history. ' explain the causes of their characteristics.
Examine the influence of culture on the United States, world, and : .
1.3 . ; 2.2 Describe the patterns humans make on places and regions.
Washington State history.
Compare and contrast |dea_13 in dlffe_rent places, time perlods, and Identify the characteristics that define the Pacifica Northwest and
2.1 cultures, and examine the interrelationships between ideas, change, | 2.3 g ;
) the Pacific Rim as regions.
and conflict.
29 Understand how ideas and technological developments influence 31 Il dentify and examine peopl eds
' people, culture and environment. ) environment.
33 Examine cultural characteristics, transmission, diffusion and

interaction.




SKILLS

Leadership: All State Leadership Skills are taught and assessed throughout the Technologies Foundations curriculum (Standards 1-13), as well as in the Tech Ed
Specialties, i.e., Standards 14-20 courses.

Where you see fiActivityod districts should refer to OSPI d(awilableatthe OSFH Wehsited ferr
specific TSA (Pre-engineering Students Association) or locally developed activities to be used in teaching and assessing each skKill.

Individual Skills:

1.1 The student will analyze, refine, and apply decision-making skills through classroom, family, community, and business and industry (work-related) experiences.

1.2 The student will identify and analyze the characteristics of family, community, business and industry leaders.

1.3 The student will demonstrate oral, interpersonal, written and electronic communication and presentation skills and understands how to apply those skills.

1.4 The student will apply leadership skills in real-world, family, community, and business and industry applications.

1.5 The student will be involved in activities that require applying theory, problem-solving, and using critical and creative thinking skills while understanding
outcomes of related decisions.

1.6 The student will demonstrate self-advocacy skills by achieving planned, individual goals.

1.7 The student will conduct self in a professional manner in practical career applications, organizational forums, and decision-making bodies.

Group Skills:

2.1 The student will communicate, participate, and advocate effectively in pairs, small groups, teams, and large groups in order to reach common goals.

2.2 The student will demonstrate knowledge of conflict resolution and challenge management.

2.3 The student will analyze the complex responsibilities of the leader and follower and demonstrate the ability to both lead and follow.

2.4 The student will demonstrate skills that assist in understanding and accepting responsibility to family, community, and business and industry.

2.5 The student will demonstrate a working knowledge of parliamentary procedure.

2.6 The student will use knowledge, build interest, guide and influence decisions, organize efforts, and involve members of a group to assure that a pre-planned
group activity is completed.

2.7 The student will demonstrate the ability to train others to understand the established rules and expectations, rationale, and consequences and to follow those
rules and expectations.

2.8 The student will demonstrate the ability to incorporate and utilize the principles of group dynamics in a variety of settings.

Community and Career Skills:

3.1 The student will analyze the roles and responsibilities of citizenship.

3.2 The student will demonstrate social responsibility in family, community, and business and industry.

3.3 The student will understand their role, participate in and evaluate community service and service learning activities.

3.4 The student will understand the organizational skills necessary to be a successful leader and citizen and practices those skills in real-life.
3.5 The student will understand and utilize organizational systems to advocate for issues at the local, state, and international level.

3.6 The student will understand the importance and utilize the components and structure of community-based organizations.

3.7 The student will participate in the development of a programof wor k or strategic plan and will work to i mjy

Employability: All Employability Skills (resource document available at OSPI website) are taught and assessed throughout the Technologies Foundations
curriculum.
1.1 The student will demonstrate the ability to identify, organize, plan, and allocate resources. This means that the student is able to demonstrate allocating time,
money, materials, space and staff.
SCANS Activity:
A-Time: selects goal-relevant activities, ranks them, allocates time, and prepares and follows schedules.
B-Money: uses or prepares budgets, makes forecasts, keeps records, and makes adjustments to meet objectives.
C-Material and Facilities: acquires, stores, allocates, and uses materials or space efficiently.
D-Human Resources: assesses skills and distributes work accordingly, evaluates performance and provides feedback.

1.2 The student will demonstrate the ability to acquire and use information in a family, community, business and industry setting. This means that the student can
acquire and evaluate data, organize and maintain files, interpret and communicate, and use computers to process information.
SCANS Activity:
A-Acquire and Evaluate Information




B-Organize and Maintain Information
C-Interpret and Communicate Information
D-Use Computers to Process Information

1.3 The student will demonstrate an understanding of complex interrelationships (systems). This means that the student understands social, organizational, and
technological systems; they can monitor and correct performance; and they can design or improve systems.

SCANS Activity:
A-Understands Systems: knows how social, organizational, and technological systems work and operates effectively with them.
B-Monitors and Corrects Performance: distinguishes trends,pr edi ct s i mpacts on system operations, diag

corrects malfunctions.
C-Improves or Designs Systems: suggests modifications to existing systems and develops new or alternative systems to improve performance.

1.4 The student will demonstrate an ability to work with a variety of technologies, identify or solve problems with equipment, including computers and other
technologies. This means that the student can select equipment and tools, apply pre-engineering to specific tasks, and maintain and troubleshoot equipment.

SCANS Activity:

A-Selects Pre-engineering: chooses procedures, tools or equipment including computers and related technologies.

B-Applies Pre-engineering to Task: understands overall intent and proper procedures for setup and operation of equipment.

C-Maintains and Troubleshoots Equipment: prevents, identifies, or solves problems with equipment, including computers and other technologies.

Analytical, Logical & Creative Thinking: Whereas all Thinking Skills are reinforced by the curriculum, those identified in Standards 8-11 are taught and
assessed.

Relevance to Work: The student understands Material Science and its relevance to the workplace.

STANDARDS AND COMPETENCIES

Stand_ard: Total Learning Hours for Standard:
Chemistry Fundamentals

Competency Competency Description
5.002 Apply the scientific method in a laboratory and in a variety of technical situations

5.006 Demonstrate knowledge of chemical symbols and the periodic tatile efements

5.007 Read basic chemical abbreviations for compounds; e.g. HCL is hydrochloric acid

5.008 Demonstrate knowledge of chemical concentrations

5.010 Prepare etching solutions

5.011 Demonstrate knowledge of corrosion potential, chemical edteand galvanic series

5.014 Demonstrate understanding of chemical bonds as applied to solids

5.015 Describe the fundamental nature of liquids, solids, and gases

5.016 Describe the chain structure of polymers

5.017 Describe and compare the naturegganic and inorganic chemicals

5.018 Describe the importance of material compatibility*

EALRs or GLEs (Taught & Assessed in Standards)

Math Writing




Reading Communications
Science Social Studies
12 Structures: Understand how components, structures, organizations, 121 W Analyze systems, how systems function, including the inputs
' and interconnections describe systems. o and outputs and interconnections of a system and its subsystems.
122 W Analyze energy transfers and transformations within a system 13 Changes: Understand how interactions within and among systems
o including energy conservation. ) cause changes in matter and energy.
1.3.1 \s/\i/tlg':%lzze the forces acting on objects in simple everyday 1.3.2 W Analyze the effects of forces on the motion of an object.
133 W Analyze the factors that affect physical, chemical, and nuclear 21 Investigating Systems: develop the knowledge and skills
- changes and understand that matter and energy are conserved. ) necessary to do scientific inquiry.
2.1.1 W Synthesize and evaluate how to formulate questions that can be 2.2 Nature of Science: Understand the nature of scientific inquiry.
answered through measurements and/or observations.
291 W Analyze and explain why curiosity, honesty, openness, and 299 W Evaluate factors that limit the extent of a scientific investigation
T skepticism are integral to scientific inquiry. - or design process.
293 W Evaluate divergent results from scientific investigations based on 294 W Analyze and evaluate the quality and standards of investigative
o scientific arguments and explanations. o designs, processes, and procedures.
W Understand how science involves testing, revising, and
295 occasionally discarding theories, how inquiry and investigations lead
- to better understanding of the natural world, and why inquiry cannot
lead to absolute truth.
Economics
The following EALRG6s are reinforced i
11 Understand that the condition of scarcity requires people to choose
' among alternatives and bear the consequences of that choice.
Art Health and Fitness
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands Material Science and its relevance to the workplace.

STANDARDS AND COMPETENCIES

Standard:
Nuclear applications

Total Learning Hours for Standard:

Competency

Competency Description

5.012

Describe the basic characteristics of electrons, neutrons, and pro&tomin structure*




5.013 ‘ Describe the characteristics of radioactive decay

EALRs or GLEs (Taught & Assessed in Standards)

Math Writing
Reading Communications
Science Science
S0 | ot o o e o e e vess s |12 | W Evalust he scieniccesgn proces use 1 developand
o solution 9 9 o implement solutions to problems or challenges.
W Evaluate consequences, constraints, and applications of solutions W Analyze how scientific knowledge and technological advances
3.1.3 t0 a problem or chgllen e ' ' PP 3.21 discovered and developed by individuals and communities in all
P ge. cultures of the world contribute to changes in societies.
N . . Analyze the scientific, mathematical, and technological knowledge,
3.2.2 W Analyze how thgz scientific enterprise anpl 'technologlcal advances 3.2.3 training, and experience needed for occupational/career areas on
influence and are influenced by human activity interest
Art Health and Fitness
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands Material Science and its relevance to the workplace.

COMPONENTS AND COMPETENCIES

6.000Physical Science skills

STANDARDS AND COMPETENCIES

Standarq: Total Learning Hours for Standard:
Mechanics

Competency Competency Description

6.001 Apply principles of forces, moments, and static equilibrium

6.002 Apply fundamentals of motion including displacement, velocity, acceleration, momentum

6.003 Apply fundamentals of rotational motion

6.004 Apply fundamentals of potential and kinetic energy and conservation of energy




6.005 Apply correctly the concepts aveight and mass
6.006 Apply NewFomads | aw;
6.007 Apply concepts of inertia and its relationship with acceleration
6.008 Apply correctly appropriate units for physical quantities*
6.016 Apply the principles of friction
EALRs or GLEs (Taught & Assessed in Standards)
Economics Civics
11 Understand thgt the condition of scarcity requires people to_ choose 29 Understand the function and effect of law.
among alternatives and bear the consequences of that choice.
Analyze the role of government as participant in an economy
3.1 . . ) .
through taxation, spending, and policy setting.
Reading Communications
Science Social Studies
Art Health and Fitness
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands Material Science and its relevance to the workplace.

STANDARDS AND COMPETENCIES

Standard:
Fluid and thermal concepts

Total Learning Hours for Standard:

Competency Competency Description
6.009 Apply concepts of fluid pressure and the behavior of fluids in annealing and haagtreat
6.010 Apply concepts of heat including temperature, thermal conductivity, specific heat, etc.
6.017 Apply concepts of thermal expansion and differential thermal expansion*
EALRs or GLEs (Taught & Assessed in Standards)
Economics Science
Thefollowi ng EALRO&s are reinforced in St g
3.1 Analyze the role of government as participant in an economy 13.1 W Analyze the forces acting on objects.
through taxation, spending, and policy setting.

Analyze how scientific knowledge and technological advances

Civics 321 discovered and developed by individuals and communities in all




cultures of the world contribute to changes in societies.
2.2 Understand the function and effect of law. 3.24 WAn a_I yze t h e effects human ayd
sustain biological diversity.
Math Social Studies
Art Health and Fitness
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands Material Science and its relevance to the workplace.

STANDARDS AND COMPETENCIES

Standgr_d. . Total Learning Hours for Standard:
Electricity and magnetism
Competency Competency Description
6.013 Apply concepts of electromagnetic wavesrays, ultraviolet rays, radio waves, and visible light
6.014 Apply concepts of magnetism and its role in electric motors and generators
6.015 Descrbe the electrical properties of conductors, insulators, and semiconductors*
EALRs or GLEs (Taught & Assessed in Standards)
Science Science
W Evaluate consequences, constraints, and applications of solutions A_nalyze how scientific knowlet_jge_ gnd technological ad_\_/anc_:es
3.1.3 321 discovered and developed by individuals and communities in all

to a problem or challenge. cultures of the world contribute to changes in societies.

W Analyze how the scientific enterprise and technological advances WAnalyze the effects human act

3.2.2 influence and are influenced by human activity. 324 sustain biological diversity.
Art Health and Fitness
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:




Relevance to Work: The student understands Material Science and its relevance to the workplace.

STANDARDS AND COMPETENCIES

Standard:
Light and sound

Total Learning Hours for Standard:

Competency Competency Description
6.011 Apply concepts of light and optics as #pd to physical measurement*
6.012 Apply concepts of sound measurement and control
EALRs or GLEs (Taught & Assessed in Standards)
Science Math
313 W Evaluate consequences, constraints, and applications of solutions
" to a problem or challenge.
Analyze how scientific knowledge and technological advances
3.2.1 discovered and developed by individuals and communities in all
cultures of the world contribute to changes in societies.
W Analyze how the scientific enterprise and technological advances
3.2.2 . . g
influence and are influenced by human activity.
Analyze the scientific, mathematical, and technological knowledge,
3.2.3 training, and experience needed for occupational/career areas of
interest.
324 W Analyze the effects human activitieshaveon Ear t hés ¢
o sustain biological diversity.
Art Health and Fitness
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands Material Science and its relevance to the workplace.

COMPONENTS AND COMPETENCIES

7.000Fundamentals of materials science and technology




STANDARDS AND COMPETENCIES

Standard:
General nature of metals

Total Learning Hours for Standard:

Competency Competency Description
7.001 Describe the general nature of ferrous metals*
7.002 Describe the general nature of A@nrous metals
7.003 Describe five types of common nderrous metals
7.011 Describe the general nature of magnetic materials
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Science Science

Properties: Understand how properties are used to identify,

W Understand the atomic nature of matter, how it relates to

11 describe, and categorize substances, materials, and objects and 11.1 physical and chemical properties, and serves as the basis for the

how characteristics are used to categorize living things. structure and use of the Periodic Table.

Structures: Understand how components, structures, organizations, W Analyze how syste_ms function, including the inputs, OUt.DUtS'
1.2 . ) . 1.21 transfers, transformations, and feedback of a system and its

and interconnections describe systems.

subsystems.

123 W Analyze the relationship between the structural characteristics of 131 W Analyze the forces acting on objects.

atoms and how atoms bond to form molecules.
21 Investigating Systems: Develop the knowledge and skills 211 W Understand how to generate and evaluate questions that can

' necessary to do scientific inquiry. o be answered through scientific investigations.
2192 W Understand how to design and conduct systematic and complex 213 W Evaluate evidence to formulate, revise, and analyze scientific
o scientific investigations. - explanations.

W Understand how to research, interpret and defend scientific W An_al_yze Why. curiostty, hone_sty_, cooperation, openness, and
2.15 . S . 22.1 skepticism are important to scientific explanations and

investigations, conclusions, or arguments. ; o7

investigations.
W Analyze scientific theories for logic, consistency, historical and . . N
i L ; . ; W Evaluate inconsistent or unexpected results from scientific

222 current evidence, limitations and capacity to be investigated and 2.2.3 ; S : S X

modified. investigations using scientific explanations.
224 W Analyze scientific investigations for validity of method and 225 W Understand how scientific knowledge evolves.




reliability of results.
.W An.alyze .'OC"?".' reglqnal, national or global problems or _challenges W Evaluate the scientific design process used to develop and
3.1.1 in which scientific design can be or has been used to design a 3.1.2 impl luti bl hall
solution. implement solutions to problems or challenges.
. . : Analyze how scientific knowledge and technological advances
W Evaluate consequences, constraints, and applications of solutions . S9r L
3.1.3 3.2.1 discovered and developed by individuals and communities in all
to a problem or challenge. : . A
cultures of the world contribute to changes in societies.
W Analyze how the scientific enterprise and technological advances Analyze the SC|ent|f|c, mathematical, and teqhnologlcal knowledge,
3.2.2 . . o 3.2.3 training, and experience needed for occupational/career areas of
influence and are influenced by human activity. interest
Art Arts
1.1 Understand arts concepts and vocabulary. 1.2 Develop arts skills and techniques.
Apply a creative process in the arts:
e Conceptualize the context or purpose
e Gather information from divers sources
Develop i hni .
51 : O?Vaenoiseli’i; Se?gr?];is n;g:ﬁz and/or princioles into a 4. Demonstrate and analyze the connections among the arts and
: ga ' ' P P : other content areas.
creative work.
o Reflect for the purpose of elaboration and self-evaluation
e Refine work based on feedback
e Present work to others
Demonstrate the knowledge of arts careers and the knowledge of
4.5 I
arts skills in the world of work.
Reading Reading
The foll owing EALRO6s have been previdg
reinforced in this Standard. (T o GL H@®s 9
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES




Standard:
General nature of plastics

Total Learning Hours for Standard:

Competency Competency Description
7.004 Describe the general nature of thermoset plastics
7.005 Describe the general nature of thermoplastic plastics*
7.013 Describe the general natureaddstomeric materials
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRGO6s are reinforced i
3.1 vl\J/ar:e?, ﬁorises, ::h:n:]icglls).h ow environmenth@i fa 34 Understand how emotions influence decision-making.
Reading Reading
The following EALRGO6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Health and Fitness
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard:
General nature of composites

Total Learning Hours for Standard:

Competency ‘

Competency Description




7.010 Describe the general nature of fiber reinforced composites*
7.014 Describe tle general nature of structural foam materials
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Reading Reading
1.2 Use vocabulary (word meaning) strategies to comprehend text. 1.3 Build vocabulary through a wide reading.
Expand comprehension by analyzing, interpreting, and
21 Demonstrate evidence of reading comprehension. 2.3 synthesizing information and ideas in literary and informational
text.
2.4 Think C r_|_t| C‘.’"I Iy .and analyze au 3.1 Read to learn new information.
and perspective in informational and literary text.
3.2 Read to perform a task. 3.3 Read for career applications.
Science Social Studies
Art Health and Fitness
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard: .

General nature of semiconductors and optical materials Total Learning Hours for Standard:
Competency Competency Description

7.012 Describe the general nature of semiconductors and other materials for electronic devices*

7.015 Describe the general nature of optical fibers

7.016 Describe the general nature of optical materials for lenses and displays

EALRs or GLEs (Taught & Assessed in Standards)

Math

Math




Reading

Communications

The following EALRGO6s have been

reinforced in this Standard. (To GLE 9-10)

previ g

29 Understand and apply knowledge of text components to
' comprehend text.
Expand comprehension by analyzing, interpreting and synthesizing
2.3 . . : - 4 .
information and ideas in literary and informational text.
Science Social Studies
Art Health and Fitness
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student will apply skills developed in Standards

STANDARDS AND COMPETENCIES

Standard: . Total Learning Hours for Standard:
General nature of ceramics and glasses
Competency Competency Description
7.008 Describe the general nature of ceramics*
7.009 Describe the general nature of glasses
EALRs or GLEs (Taught & Assessed in Standards)
Math Math

Reading Communications
(to GLE 9-10) All previously taught EAL R & s

Science Science

W Analyze how systems function, including the inputs, outputs, W Understand how to plan and conduct systematic and complex

1.2.1 transfers, transformations, and feedback of a system and its 211 scientific investigations.




subsystems.
W Analyze how physical, conceptual, and mathematical models W Analyze scientific theories for logic, consistency, historical and

2.1.4 represent and are used to investigate objects, events, systems, and | 2.2.2 current evidence, limitations, and capacity to be investigated and
processes. modified.

2.2.4 w Anglyze scientific investigations for validity of method and 2.25 W Understand how scientific knowledge evolves.
reliability of results.

312 W Evaluate the scientific design process used to develop and 313 W Evaluate consequences, constraints, and applications of

o implement solutions to problems or challenges. T solutions to a problem or challenge.

WAnalyze the effects human acti

3.24 L ; . :
sustain biological diversity.

Art Health and Fitness

SKILLS |

Leadership:

Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands Material Science and its relevance to the workplace.

STANDARDS AND COMPETENCIES

Standard: .
: Total Learning Hours for ndard:
Other materials otal Lea g Hours for Standard
Competency Competency Description
7.006 Describe the general nature of woods*
7.007 Describe the general nae of concrete
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Reading Communications
|(ToGLE9-10) Al previously taught ‘
Science Science

211

| W Understand how to generate and evaluate questions that can be

2.1.2

‘ W Understand how to plan and conduct systematic and complex




answered through scientific investigations. scientific investigations.
W Analyze how physical, conceptual, and mathematical models W Analyze scientific theories for logic, consistency, historical and
2.1.4 represent and are used to investigate objects, events, systems, and | 2.2.2 current evidence, limitations, and capacity to be investigated and
processes. modified.
2.2.4 w Analyze scientific investigations for validity of method and 2.25 W Understand how scientific knowledge evolves.
reliability of results.
312 W Evaluate the scientific design process used to develop and 313 W Evaluate consequences, constraints, and applications of
o implement solutions to problems or challenges. T solutions to a problem or challenge.
WAnalyze the effects human acti
3.24 L ; . .
sustain biological diversity.
Art Health and Fitness
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student will

STANDARDS AND COMPETENCIES

Standard: Total Learning Hours for Standard:
Stress and strength

Competency Competency Description
7.017 Define stress*

7.025 Define impact strength

7.026 Define yield point for metals and describe materials ¢x&ibit this property

7.027 Define yield strength for metals and describe materials that exhibit this property

7.028 Define ultimate tensile strength

7.029 Define ultimate compressive strength

7.035 Define endurance strength and describ¢ &irves,and fatigue cracking

7.036 Define residual stress

7.040 Define lap shear stress and strength

EALRs or GLEs (Taught & Assessed in Standards)

Science Science




Art Health and Fitness

SKILLS

Leadership:

Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands pre-engineering and its relevance to the workplace.

STANDARDS AND COMPETENCIES

Standard:

Strain and deformation

Competency Competency Description
7.018 Define strain*
7.019 Define modulus of elasticity in tension and compression
7.020 Define modulus of elasticity in shear
7.021 Describe and compare the behavior of ductile and brittle materials
7.022 Define ductility
7.023 Define percent elongation
7.024 Define percent reduction in area
7.030 Define creep of materials
7.031 Compare mechanical properties of different metals, ceramics, polymers and composites
7.054 Describe methodology of feture between ductile and brittle metals
EALRs or GLEs (Taught & Assessed in Standards)
Science Science
Art Health and Fitness
|
SKILLS

Leadership:

Total Learning Hours for Standard:




Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands pre-engineering and its relevance to the workplace.

STANDARDS AND COMPETENCIES

Standa_rd: . Total Learning Hours for Standard:
Analysis of material structure
Competency Competency Description
7.042 Describe the types of flaws that can occur in materials and how they affect properties*
7.043 Describe the methods used to vary the strength and toughness of materials
7.053 Identify mateials by their trade names
8.040 use image analysis software and tools
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRG6s are reinforced i
3.1 v?/g?eitsn:)is:nchdemicr:]al(;)\.lv environmental Factd 34 Understand how emaotions influence decision-making.
Reading Reading
The following EALRG6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:




Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Staqdard: . . Total Learning Hours for Standard:
DESIgI‘I considerations
Competency Competency Description
7.033 Describe how grain structures of materials affect their properties
7.034 Prepare material samples for analysis of grain structure and failure sites*
7.041 Define strength to weight ratio and describe its significance to performance of materials
7.044 Explain how and why the designer chooses properties of materials
7.045 Describe stress concentrations due to notches, fillets, steps in section size, and their role in designing with materials
7.047 Describe environmental embrittlement
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 VL\J/eﬂecrj, ﬁorises, tchgr:icgls).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The foll owing EALRO6s have been previ ol
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards




STANDARDS AND COMPETENCIES

Standard:
Thermal, physical, and other properties of materials

Total Learning Hours for Standard:

Competency Competency Description
7.032 Compare electrical properties of different metals, ceramics, polymers and composites
7.037 Compare thermal properties of different materials
7.038 Describe flammability and toxicologicalsiges of materials*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRGO6s are reinforced i
3.1 vl\J/;te?, (ranoriss, ::hgn?icils).h ow environmentail fa 34 Understand how emotions influence decision-making.
Reading Reading

The following EALRG6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science

SKILLS

Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards




STANDARDS AND COMPETENCIES

Standard. Total Learning Hours for Standard:
Plastics and polymers
Competency Competency Description
7.039 Describe significance of glass transition temperature of plastics & how they are measured
7.048 Describe how polymemdiffer from metals, glasses, and ceramics; how this affects properties*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRG6s are reinforced i
3.1 vldg?eert n%i;e?c?\e?nic;;s; w environmental fact 34 Understand how emotions influence decision-making.
Reading Reading
The following EALRG6s have been previd
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard: | Total Learning Hours for Standard:




Emerging materials technologies

Competency Competency Description
7.049 Describe the general nature of shape memory alloys
7.050 Describe the general nature of microelectromechanical systems
7.051 Describe the general nature of nano systems
7.052 Describe the general nature of biocompatibility*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRG6s are reinforced i
3.1 vl{/ar:e?, ﬁorises, Ehzgicils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The following EALRG6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

COMPONENTS AND COMPETENCIES

8.000 Materials testing

STANDARDS AND COMPETENCIES

Standard:

. . . Total Learning Hours for Standard:
Experimental planning and execution




Competency Competency Description
8.027 Demonstrate a basic understanding of solidification principles and the variables involved
8.028 Recognize and decipher acronyms used for job tasks
8.037 Determine appropriate cleaners to use for different materials
8.039 Demonstrate a basic &wledge of composition determination techniques
8.043 Demonstrate an understanding of experimental design*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The f ol |l owi nenfoEddinfStasdard9: e r
3.1 vl{/ar:e?, ﬁorises, Ehzgicils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The following EALRG6s have beenndpre evi g
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard:

. . . : Total Learning Hours for Standard:
General mechanical testing processes for solid materials

Competency ‘ Competency Description




8.002 Describe the types of material properties found from a tensile test*
8.003 Describe the measurement of impact strength using the Charpy and Izod methods
8.004 Describe several methods of measuring hardness of materials
8.005 Perform tensile tesfer a variety of materials
8.006 Perform impact tests for a variety of materials
8.007 Perform hardness tests for a variety of materials
8.029 Perform life testing, and shock, vibration, and thermal shock testing
8.032 Perform fatigue tests of mateal
8.038 Demonstrate a basic knowledge of microhardness measurements and hardness profiles
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALROsdard®* e reinforced i
3.1 vl{/ar:e?, ﬁorises, ::h:n?icils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The foll owing EALRO6s have been previgdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards




STANDARDS AND COMPETENCIES

S.tandard: . . Total Learning Hours for Standard:
Visual and nondestructive testing
Competency Competency Description
8.008 Prepare a material specimen for metallcapanalysis*
8.009 Perform a microscopic evaluation of a metallurgical specimen and report the results
8.010 Describe the effect of processing on the microstructure of materials
8.030 Use effectively Koller illumination and other light illumination nesd
8.031 Use effectively electromicroscopes, e.g. SEM, FIB, and AFM
8.034 Perform nordestructive testing using ultrasonic;rXy, eddy current, and other methods
8.041 Demonstrate proficiency in macemalysis and macro photography
8.042 Demonstrat@n understanding of liquid penetrant, radiographic, and magnetic inspection
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 VL\J/eﬂecrj, ﬁorises, tchgr:icgls).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The following EALROGs have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/ffrom Standards




STANDARDS AND COMPETENCIES

\?\;g?ﬁﬁ:;d\./vith standards Total Learning Hours for Standard:
Competency Competency Description
8.023 Research the types of materials testing standards prawdligg ASTM International*
8.024 Research the types of materials testing standards promulgated by SAE International
8.025 Research the types of materials testing standards promulgated by API for oils
8.033 Compare American and European standards, &gMand ISO
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRG6s are reinforced i
3.1 VL\J/ar:e?, ﬁorises, ::hzn?icils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The foll owing EALRO6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards




STANDARDS AND COMPETENCIES

Standard:
Testing metallic materials

Total Learning Hours for Standard:

Competency Competency Description
8.001 Describe the fundamentals of performing a tertsié® of a metallic material*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRGO6s are reinforced i
3.1 vl\J/ar:e?, ﬁorises, ::h:n:]icglls).h ow environskealth@it fa 34 Understand how emotions influence decision-making.
Reading Reading

The following EALRGO6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science

|
SKILLS

Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard:
Testing plastics and composites

Total Learning Hours for Standard:




Competency Competency Description
8.013 Perform tension, compression, and flexure tests of plastics*
8.014 Perform impact testing for @stic materials
8.015 Perform creep testing for plastic materials
8.016 Evaluate the influence of temperature on the mechanical properties of plastics
8.017 Evaluate the influence of moisture absorption on the mechanical properties of plastics
8.026 Peform tests for stress, strain, and impact resistance for composite materials
8.035 Perform tests of the effects of solvents and acids on polymers and plastics
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRG6s are reinforced i
3.1 vl{/ar:e?, ﬁorises, ::h:n?icils).h ow environmental fa 3.4 Understand how emotions influence decision-making.

Reading Reading

The followi n g
reinforced in this Standard.

EALROGs have been previously

1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES




Standard:

Testing of wood and concrete Total Learning Hours for Standard:

Competency Competency Description
8.011 Perform a compression test of a brittle material such as concrete*
8.012 Perform bending and shear strength tests for wood
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRGO6s are reinforced i
3.1 vl\J/ar:e?, ﬁorises, ::h:n:]icglls).h ow environmental fa 34 Understand how emotions influence decision-making.
Reading Reading

The followingEALRO6s have been previously tau
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science

|
SKILLS

Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard:
Testing of liquids

Total Learning Hours for Standard:

Competency ‘ Competency Description




8.018 Perform viscosity measurement for a variety of liquidsrfiow to high viscosities*
8.019 Perform tests of viscosity index for oils
8.020 Perform viscosity measurements for liquid polymers
8.021 Perform tests for lubricating and engine oils according to SAE standards
8.022 Perform tests for hydraulic fluidssed in fluid power systems
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRGO6s are reinforced i
3.1 vl\J/ar:e?, ﬁorises, ::h:n:]icglls).h ow environshkealth@it fa 34 Understand how emotions influence decision-making.
Reading Reading
The following EALRGO6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

COMPONENTS AND COMPETENCIES

9.000 Materials and processing - Metals

STANDARDS AND COMPETENCIES

Standard:
9.100 Steel

Total Learning Hours for Standard:




Competency Competency Description
9.101 Describe the primary constituents of steel*
9.102 Describe the influence of carbon content on steel properties
9.103 Describe the AISI foudigit designation system for steel alloys
9.104 Define stainless steel
9.105 Describe the range of carbon ¢emt in low, medium, and high carbon steels
9.106 Describe how the properties of ferrous metals are affected by heat treatment
9.107 Define hardenability of steel
9.108 Describe the basic structure and function of the phase diagram for a metal alloy
9.109 Define and describe annealing of steels
9.110 Define and describe quenching and tempering of steels
9.111 Describe the general nature of case hardening processes used for steels
9.112 Describe work hardening as applied to the condition of steelthan@sulting properties
9.113 Identify the nominal value of the modulus of elasticity for steel alloys
9.114 Describe hydrogen embrittlement of steels
9.115 Describe magnetic properties of stainless steels
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRG6s are reinforced i
3.1 vl\J/;te?, (ranoriss, ::hgn?icils).h ow environmental fa 34 Understand how emotions influence decision-making.
Reading Reading
The following EALRG6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|

SKILLS

Leadership:




Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

g.tgg(??:r;s;t iron Total Learning Hours for Standard:
Competency Competency Description
9.201 Define and describe cast iron and the types available.
9.202 How are cast irons different from steels?*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 VL\J/eﬂecrj, ﬁorises, tchgr:icgls).h ow environmental fa 34 Understand how emotions influence decision-making.
Reading Reading

The foll owing EALRO6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science

SKILLS

Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards




STANDARDS AND COMPETENCIES

g.ts?(;](?zrlﬂ.minum Total Learning Hours for Standard:
Competency Competency Description
9.301 Identify several common types of wrought aluminum alloys and their main alloying elements*
9.302 Give the fourdigit designation for five common aluminum alloys and describe their uses
9.303 Describe three common condit®or tempers in which aluminum is produced
9.304 Describe five common forms of commercially available wrought aluminum
9.305 Identify the nominal value of the modulus of elasticity for aluminum alloys
9.306 Describe work hardening as applied to the ¢l of aluminum and the resulting properties
9.307 Describe clad coating of aluminum and the effects of clad penetration
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
Thefollowi ng EALRO&s are reinforced in Sta
3.1 VL\J/eﬂecrj, ﬁorises, tchgr:icils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The foll owing EALROs h aanckasdessedandpre e v i (¢
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:




Relevance to Work: The student understands that the skills acquired in/ffrom Standards

STANDARDS AND COMPETENCIES

Standard:
9.400 Copper and its alloys

Total Learning Hours for Standard:

Competency Competency Description
9.401 Identify three types of copper alloys, their mragonstituents, uses, and properties
9.402 Describe three major advantages of copper and copper alloys *
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The f ol l owi ngnfoEddlinfStasdardd: e r e
3.1 vL\J/:tecrj, (renoriss, ihggicils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading

The foll owing EALROGOs have beendpreevi g
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science

|
SKILLS

Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards




STANDARDS AND COMPETENCIES

Standard:
9.500 Zinc and its alloys

Total Learning Hours for Standard:

Competency Competency Description
9.501 Identify four common uses for zinc and its alloys*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRGO6s are reinforced i
3.1 vl\J/ar:e?, ﬁorises, ithrzlicils).h ow environmental fa 34 Understand how emotions influence decision-making.
Reading Reading

The following EALRGO6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science

|
SKILLS

Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard:
9.600 Magnesium and its alloys

Total Learning Hours for Standard:




Competenc

y Competency Description

9.601

Identify four common uses for magnesium metal

9.602 Describe the flammability dangers of magnesium*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRGO6s are reinforced i
3.1 Unde rs ta n d how environmental fa 34 Understand how emaotions influence decision-making.
water, noise, chemicals).
Reading Reading

The following EALRGO6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science

SKILLS

Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard:

9.700 Nickel alloys (Superalloys)

Total Learning Hours for Standard:

Competency Competency Description
9.701 Identify four types of nickel alloys and their primary alloying elements
9.702 Describe the advantages of nickel alloys as compared with commém stee




9.703

Describe four common uses for nickel alloys

9.704

Describe Invar and its uses*

EALRs or GLEs (Taught & Assessed in Standards)

Math

Math

Health & Fitness

Health and Fitness

The foll owing EALROsdarédd e reinforced i

3.1 vl\J/ar:e?, ﬁorises, ::h:n:]icglls).h ow environmental fa 34 Understand how emotions influence decision-making.

Reading Reading
The following EALRGO6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science
SKILLS

Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard:

9.800 Titanium and its alloys

Total Learning Hours for Standard:

Competency Competency Description
9.801 Identify four common uses for titanium andattoys*
9.802 Describe the basic types of heat treatment used for titanium alloys

EALRs or GLEs (Taught & Assessed in Standards)

Math

Math




Health & Fitness Health and Fitness

The following EALRG6s are reinforced i
3.1 vl{/e::e?, ﬁoris:, I:haeln?icils).h ow environmental fa 34 Understand how emotions influence decision-making.

Reading Reading
The following EALRG6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science
|
SKILLS

Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

COMPONENTS AND COMPETENCIES

10.000Materials and processing Plastics

STANDARDS AND COMPETENCIES

f(t)?{](;joa[rdﬁermoplastics Total Learning Hours for Standard:
Competency Competency Description

10.101 Describe the general nature of thermoplastics*

10.102 Identify eight common thermoplastics and describe their common uses

10.103 Identify and describe five common methods of processing thermoplastics

10.104 Discuss the effect of risingmperatures on the properties of thermoplastics

10.105 Discuss the effect of moisture absorption on the properties of thermoplastics




10.106 Define creep as it is applied to thermoplastics and describe how it is measured
10.107 Identify four major advatages of thermoplastics as compared with metals
10.108 Identify four major disadvantages of thermoplastics as compared with metals
10.109 Describe common filler materials for thermoplastics and their effect on properties
10.110 Describe and compare ambous and crystalline thermoplastics
10.111 Describe the effects of polymer additives on plastics
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owi ng EAlnRStsdardd e r ei nforce
3.1 vl{/ar:e?, ﬁorises, Ehzgicils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The following EALRG6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard:

10.200 Thermoset plastics

Total Learning Hours for Standard:




Competency Competency Description
10.201 Describe the general naturetbérmosets as compared with thermoplastics*
10.202 Identify two major types of thermosets and describe their common uses
10.203 Describe the general nature of fiber reinforced plastics (FRP)
10.204 Identify five different forms of glass fiber used in FR
10.205 Describe solid surface thermoset plastis, g . Corian E
10.206 Describe the curing stages of thermoset plastics (ABC stages)
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRG6s are reinforced i
3.1 vl{/ar:e?, ﬁorises, ::h:n?icils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The following EALRG6s have been previd
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

COMPONENTS AND COMPETENCIES




11.000 Materials and processing - Composites

STANDARDS AND COMPETENCIES

ﬁlﬁr&?:roc:‘.composite materials Total Learning Hours for Standard:
Competency Competency Description
11.001 Describe a composite material*
11.002 Identify several materials commonly used for the matrix of composites
11.003 Identify several materials commonly used for the fiber component of composites
11.004 Describe several adwtages of composites over metals
11.005 Describe some of the disadvantages of composites versus metals
11.006 Describe the terminology for structure of composites, e.g. ply, laminations, matrix, fibers
11.007 Describe honeycomb and other core matef@omposites
11.009 Describe uses of composites for replacing or reinforcing wood and concrete structures
11.019 Describe the difference between unidirectional and ejgasiopic composite layps
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 vL\J/:tecrj, (renoriss, ::hgn?icils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The following EALROGs have been previd
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
SKILLS
Leadership:

Employability:




Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/ffrom Standards

STANDARDS AND COMPETENCIES

Standarc_l: . . Total Learning Hours for Standard:
Processing of composite materials
Competency Competency Description
11.008 Describe weaving procedures to produdgitas from fibers for composites
11.010 Describe the terrhot debulkapplied to composite layps
11.011 Describe the use of thermocouples in composite curing and their placement
11.012 Identify resin rich and resin starvation conditions and causemipasites
11.013 Identify and describe various release films and bagging materials used for composites
11.014 Describe the importance of proper tool preparation for composite fabrication
11.015 Describe methods of tool preparation for composite falioicat
11.016 Describe basic design, operation, and function of autoclaves used in composite fabrication
11.017 Describe the handling of composite materials and the importaroé tfne logs
11.018 Describe the proper bagging sequence for a composHgplay
11.020 Describe the different layp tool mediums and the effects of thermal expansion
11.021 Describe draping and nesting characteristics of composites for fabrication
11.022 Describe proper curing processes for composites
11.023 Describe propertsrage temperatures and conditions for composites and their components*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 VL\J/QSeerTSn;isz,r::hdemiBalz)\.N environmental factd 3.4 Understand how emotions influence decision-making.
Reading Reading
The foll owing EALROGs have been previdg




reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

COMPONENTS AND COMPETENCIES

12.000 Materials and processing - Wood

STANDARDS AND COMPETENCIES

Standard: Total Learning Hours for Standard:
Wood
Competency Competency Description
12.001 Identify seveal species of wood
12.002 Describe several differences between wood and metals as they effect properties*
12.003 Describe the primary testing procedures for wood that differ from metals
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 VL\J/ar;et:, ﬁoris:, (t:thr?icils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The foll owing EALROGs have been previdg




reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

COMPONENTS AND COMPETENCIES

13.000 Materials and processing - Concrete

STANDARDS AND COMPETENCIES

Standard: Total Learning Hours for Standard:
Concrete
Competency Competency Description
13.001 Describe the components of concrete and how it is made
13.002 Describe several differences between concrete and metals as they effect properties*
13.003 Describe the primary testing procedures for concrete that differ from metals
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRG6s are reinforced i
3.1 Unde s ta n d how environmental fa 34 Understand how emotions influence decision-making.
water, noise, chemicals).
Reading Reading
The following EALRG6s have been previdgdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.




3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/ffrom Standards

COMPONENTS AND COMPETENCIES

14.000 Materials and processing - Glasses

STANDARDS AND COMPETENCIES

Standard: Total Learning Hours for Standard:
Glasses

Competency Competency Description

14.001 Describe glass materials including molecular structure

14.002 Describe several differences between glass and metals as they effect properties

14.003 Describe the primary testing procedures for glass that differ from metals

14.004 Describe the parameteof glasses involved in thermal shock resistance

14.005 Describe slip planes in glasses and its brittle behavior

14.006 Describe the electrical properties of glasses

14.007 Describe the thermal conductivity and thermal expansion of glasses

14.008 De<ribe viscosity related process parameters for glasses; annealing point, softening point, working range
14.009 Describe annealing of glasses and why it is important*

14.010 Describe why glasses are stronger in compression than in tension

14.011 Identify typical melting temperatures of glasses

EALRs or GLEs (Taught & Assessed in Standards)

Math Math




Health & Fitness Health and Fitness

The foll owing EALRGO6s are reinforced i
3.1 v%;?eifsrﬁzinsihgr\:\:a?nr;zgg)],memal factorsaf f ect oneods h 3.4 Understand how emotions influence decision-making.

Reading Reading
The following EALRGS have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science
|
SKILLS

Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards




COMPONENTS AND COMPETENCIES

15.00

O Materials and processing - Ceramics

STANDARDS AND COMPETENCIES

gﬁgﬂﬁg Total Learning Hours for Standard:
Competency Competency Description
15.001 Describe ceramic materials*
15.002 Describe several differences between ceramics and metals as they effect properties
15.003 Describe the primary testing procedures for ceramics that differ from metals
15.004 Describe how glass ceramics differ frgtasses
15.005 Describe slip planes and brittle behavior of ceramics
15.006 Describe thermal expansion and thermal shock behavior of ceramics
15.007 Describe electrical properties of ceramics
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 vL\J/eHe?, ﬁorises, tchgn?icils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The foll owing EALRO6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS
Leadership:

Employabil

ity:




Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

COMPONENTS AND COMPETENCIES

16.000 Relationships between processing variables, quality, material
properties, defects

STANDARDS AND COMPETENCIES

Standard: . _
Effects of processing and manufacturing variations on material properties Total Learning Hours for Standard:
Competency Competency Description
8.044 Determine effects of varimins due to operator, machine, material, etc.
16.001 Describe how heat treating affects the mechanical properties of metals
16.002 Describe how cold working affects the mechanical properties of metals
16.007 Describe how changes in manufacturing proessdfect material properties*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRG6s are reinforced i
3.1 V%;?eifsézinsdehgr\:\;ﬁ:;zgg;.memal factors affectone 6's - heal t h 3.4 Understand how emotions influence decision-making.
Reading Reading
The following EALRG6s have been previgdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|

SKILLS




Leadership:

Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard: . . Total Learning Hours for Standard:
Effects of defects on material properties
Competency Competency Description
16.003 Describe how defects such as nieksl scratches affect properties of metals and alloys*
16.004 Describe how defects such as nicks and scratches affect properties of plastics
16.005 Describe how defects such as nicks and scratches affect properties of ceramics
16.006 Describe how defectsuch as nicks and scratches affect properties of composites
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 v?/g?eifsr:iirjsde,hgr\?/e?nri]c\élsl).r onmental factors af 3.4 Understand how emotions influence decision-making.
Reading Reading
The foll owing EALRO6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science
|
SKILLS

Leadership:
Employability:

Analytical, Logical & Creative Thinking:




Relevance to Work: The student understands that the skills acquired in/ffrom Standards

COMPONENTS AND COMPETENCIES

17.000 Fabrication, machining, fastening, welding, forming, forging,
finishing, etc.

STANDARDS AND COMPETENCIES

2?r?3raatrld§rocesses Total Learning Hours for Standard:
Competency Competency Description
17.003 Describe several types of mechanical fastening methods*
17.004 Describe adhesives as applied to fastening materials including surface preparations
17.009 Describe several methods of finishing materiatsafopearance and corrosion resistance
17.012 Describe the importance of pl@ad during fabrication and assembly
17.013 Describe techniques for using shimming and where and when it is appropriate
17.014 Describe the basic requirements gi@t adhesive
17.015 Describe the basic requirements of moisture cure adhesives
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 vajlgseertSr:iinsg cthOic\;vIs).e nvironmental factor 3.4 Understand how emotions influence decision-making.
Reading Reading
The following EALRG6s have been previd
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.
Art Science




SKILLS

Leadership:

Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

hSAtStr;(ljsa::)CIrbcessing Total Learning Hours for Standard:
Competency Competency Description
17.001 Describe the primary methods of machining metals
17.002 Describe how surface finishes of machined metals affect properties
17.005 Describe the basic types of joining processes for metals; welding, brazing, etc.*
17.007 Describe several types of forming, casting and molding processes for metals
17.010 Descrile how soldering is used for fabrication of metals
17.011 Describe shot peening and rgieening and how to adjust the processes for metal products
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRG6s are reinforced i
3.1 vl{/ar:e?, ﬁoriss, (t:thr?icils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The f ol l owi vedeekpkdviBulystaughaand assessed and are
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.




Art Science

SKILLS

Leadership:

Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standarq. : . Total Learning Hours for Standard:
Processing of plastics and composites
Competency Competency Description
17.006 Describe the basic types of joining processes for plastics and composites
17.008 Describe several types of forming, molding, and curing processes for plastics*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 Unde s ta n d how environmental fa 34 Understand how emaotions influence decision-making.
water, noise, chemicals).
Reading Reading

The foll owing EALROGs have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science




SKILLS

Leadership:

Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

COMPONENTS AND COMPETENCIES

18.000 Tooling, dies, jigs, fixtures

STANDARDS AND COMPETENCIES

Standard:
General tooling practices

Total Learning Hours for Standard:

Competency Competency Description
18.010 Describe a theodolite and a laser tracker and their uses in measurement
18.011 Describe a hard coordinate in tooling*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 vl\J/eﬂe?, ﬁorises, tchgn?icgls).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading
The foll owi ng EALieélstaughtanckassessed and pre e v
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art

Science

SKILLS




Leadership:

Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard:
Tooling for metal processing

Total Learning Hours for Standard:

Competency Competency Description
18.001 Describe several kinds of cutting tools userf@chining metals*
18.002 Describe grinding tools used for metals
18.003 Describe jigs and fixtures as applied to processing metallic parts
18.004 Describe dies used in forming and forging of metals
18.005 Describe dies used in casting metals
18.007 Describe dies used in extruding metals
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 xggeifséigi,hgr\:verenr:z:/glc;r)]_memal factorsaff ect oneods he 3.4 Understand how emotions influence decision-making.
Reading Reading

The following EALROGs have been previd
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science

SKILLS




Leadership:

Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Stan@ard: . . . Total Learning Hours for Standard:
Tooling for plastics and composites processing
Competency Competency Description
18.006 Describe dies used in moidj plastics
18.008 Describe the fabrication of molds for composites processing; materials, splash, soft tooling
18.009 Describe tools for cutting composites and how they are used
18.012 Describe dies used in extruding plastics*
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The following EALRG6s are reinforced i
3.1 vl\J/;te?, (ranoriss, ::hgn?icdals).h ow environmental fa 34 Understand how emotions influence decision-making.
Reading Reading
The following EALRG6s have been previdg
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art

Science

SKILLS




Leadership:

Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

COMPONENTS AND COMPETENCIES

19.000 Manufacturing operations and quality management

STANDARDS AND COMPETENCIES

Standard:
Quality management

Total Learning Hours for Standard:

Competency Competency Description
19.010 Demonstrate knowledge of six sigma tools and practices used in industry
19.013 Recognize and address quality and safety issues*
19.018 Demonstrate understanding of quality management systems used in industry
19.020 Describe casof poor quality parts
19.021 Differentiate critical and nowritical defects
19.022 Understanding of the concept of internal and external customer; their wants and needs
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 VL\J/ar:et:, ﬁoriss, (t:hzn?icils).h ow environmental fa 3.4 Understand how emotions influence decision-making.
Reading Reading

The following EALRG6s have been previd
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science




SKILLS

Leadership:

Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

STANDARDS AND COMPETENCIES

Standard: .
Manufacturing operations management Total Learning Hours for Standard:
Competency Competency Description
19.001 Apply statistics in process control (SPC)*
19.002 Describe the fundamentals of product life cycle management
19.003 Use effectively manufacturing simulation software
19.004 Describe the fundamental$ supply chain management
19.005 Demonstrate knowledge of basic product assembly techniques, including determinate assy.
19.006 Demonstrate knowledge of basic business economics
19.007 Demonstrate knowledge of lean manufacturing tools and practiceusédstry
19.008 Demonstrate knowledge of large scale system integration
19.009 Demonstrate knowledge of the fundamentals of risk management
19.011 Demonstrate knowledge of workflow control
19.012 Use enterprise resource planning (ERP) software
19.014 Consider the cost of manufacturing a product or component
EALRs or GLEs (Taught & Assessed in Standards)
Math Math
Health & Fitness Health and Fitness
The foll owing EALRG6s are reinforced i
3.1 vL\J/QSeerTSr:iir:je,hgr\?:a;iZa\lls)l. ronmental factors af 3.4 Understand how emotions influence decision-making.




Reading Reading
The foll owing EALROGs have been previd
reinforced in this Standard.
1.2 Use vocabulary (word meaning) strategies to comprehend text. 2.1 Demonstrate evidence of reading comprehension.
3.1 Read to learn new information. 3.2 Read to perform a task.
3.3 Read for career applications.

Art Science
SKILLS

Leadership:
Employability:

Analytical, Logical & Creative Thinking:

Relevance to Work: The student understands that the skills acquired in/from Standards

Standards are from National Resource Center for Materials and Technology Education (MatEd):

www.materialseducation.org




