Career Cluster:  Science, Technology, Engineering & Mathematics (STEM)
Pathway:  Engineering and Technology (STEM)


Pathway Knowledge and Skill Statements



	
	

	School:  
	  Course Name/Number/Level
	Other
	*

	Instructor Name(s)

	K&S Achieved
	
	
	
	
	
	CTSO/Extracur
	Academic
	RATING

	Pathway Topic:  SCPA01 
ACADEMIC FOUNDATIONS:
	
	
	
	
	
	
	
	
	

	  SCPA01.01 
  Apply the concepts and processes using the guiding

  principles and standards of school mathematics to

  solve STEM problems.
	
	
	
	
	
	
	
	
	

	    SCPA01.01.01  (Performance Element)

    Apply and create appropriate models, concepts, and

    processes for an assigned situation, and apply them in

    solving the problem.
	
	
	
	
	
	
	
	
	

	    SCPA01.01.02  (Performance Element)

    Explain the impact of assumptions, initial conditions,

    boundary conditions, and other constraints on problem

    solutions.
	
	
	
	
	
	
	
	
	

	  SCPA01.02

  Apply and use algebraic, geometric and trigonometric
  relationships, characteristics, and properties to solve

  problems.
	
	
	
	
	
	
	
	
	

	    SCPA01.02.01  (Performance Element)

    Evaluate mathematical solutions for reasonableness.
	
	
	
	
	
	
	
	
	

	    SCPA01.02.02  (Performance Element)

    Apply appropriate data collection, statistical analysis

    methods, and the means of displaying data to make

    decisions.
	
	
	
	
	
	
	
	
	

	    SCPA01.02.03  (Performance Element)

    Apply the processes and concepts for science literacy

    relative to engineering and technology.
	
	
	
	
	
	
	
	
	

	  SCPA01.03 
  Demonstrate the ability to select, apply, and convert

  systems of measurement to solve problems.
	
	
	
	
	
	
	
	
	

	    SCPA01.03.01  (Performance Element)

    Apply scalar and vector quantities as applied to

    physical systems, such as the relationship between

    position, velocity, and acceleration.
	
	
	
	
	
	
	
	
	

	    SCPA01.03.02  (Performance Element)

    Apply fundamental laws and principles relevant to

    engineering and technology.
	
	
	
	
	
	
	
	
	

	  SCPA01.04 
  Demonstrate the ability to use Newton’s Laws of

  Motion to analyze static and dynamic systems with

  and without the presence of external forces.
	
	
	
	
	
	
	
	
	

	    SCPA01.04.01  (Performance Element)

    Use the laws of conservation of energy, charge, and

    momentum, to solve a variety of problems involving

    mechanical, fluid, chemical, biological, electrical, and

    thermal systems.
	
	
	
	
	
	
	
	
	

	    SCPA01.04.02  (Performance Element)

    Use the relationships between energy, work, and power

    to solve a variety of problems involving mechanical,

    fluid, electrical, and thermal systems.
	
	
	
	
	
	
	
	
	

	    SCPA01.04.03  (Performance Element)

    Use the principles of ray optics to describe reflection

    and refraction of light.
	
	
	
	
	
	
	
	
	

	  SCPA01.05 
  Explain relevant physical properties of materials used 

  in engineering and technology.
	
	
	
	
	
	
	
	
	

	    SCPA01.05.01  (Performance Element)

    Explain the relationships between amplitude,

    wavelength, frequency, period, and speed of a wave.
	
	
	
	
	
	
	
	
	

	  SCPA01.06 
  Explain the relationships between scientific theory,

  scientific principles and laws, in technology, and

  engineering.
	
	
	
	
	
	
	
	
	

	    SCPA01.06.01  (Performance Element)

    Develop concepts and processes for the application of

    technology standards.
	
	
	
	
	
	
	
	
	

	Pathway Topic:  SCPA02 
COMMUNICATIONS:
No additional statements in the topic beyond those found in the Cluster or Essential Knowledge and Skills Charts.
	
	
	
	
	
	
	
	
	

	Pathway Topic:  SCPA03 
PROBLEM-SOLVING AND CRITICAL THINKING:
	
	
	
	
	
	
	
	
	

	  SCPA03.01 
  Use mathematics, science, and technology concepts

  and processes to solve problems in projects involving

  design and/or production (e.g. medical, agricultural,

  biotechnological, energy and power, information and

  communication, transportation, manufacturing, and

  construction).
	
	
	
	
	
	
	
	
	

	    SCPA03.01.01  (Performance Element)

    Apply the core concepts of technology and recognize

    the relationships with STEM systems (e.g. systems,

    resources, criteria and constraints, optimization and

    trade-off, and controls).
	
	
	
	
	
	
	
	
	

	    SCPA03.01.02  (Performance Element)

    Develop the active use of information technology
    applications.
	
	
	
	
	
	
	
	
	

	    SCPA03.01.03  (Performance Element)

    Use computer applications to solve problems by

    creating and using algorithms, and through simulation

    and modeling techniques.
	
	
	
	
	
	
	
	
	

	Pathway Topic:  SCPA04 
INFORMATION TECHNOLOGY APPLICATIONS:
	
	
	
	
	
	
	
	
	

	  SCPA04.01 
  Select and use different forms of communications

  technology including word processing, spreadsheets,

  database, presentation software, email to

  communicate, and use of the internet to search for

  and display information.
	
	
	
	
	
	
	
	
	

	    SCPA04.01.01  (Performance Element)

    Select and use information technology tools to collect,

    analyze, synthesize, and display data to solve

    problems.
	
	
	
	
	
	
	
	
	

	    SCPA04.01.02  (Performance Element)

    Read and create basic computer aided engineering

    drawings.
	
	
	
	
	
	
	
	
	

	Pathway Topic:  SCPA05 
SYSTEMS:
No additional statements in the topic beyond those found in the Cluster or Essential Knowledge and Skills Charts.
	
	
	
	
	
	
	
	
	

	Pathway Topic:  SCPA06 
SAFETY, HEALTH AND ENVIRONMENT:
No additional statements in the topic beyond those found in the Cluster or Essential Knowledge and Skills Charts.
	
	
	
	
	
	
	
	
	

	Pathway Topic:  SCPA07 
LEADERSHIP AND TEAMWORK:
No additional statements in the topic beyond those found in the Cluster or Essential Knowledge and Skills Charts.
	
	
	
	
	
	
	
	
	

	Pathway Topic:  SCPA08 
ETHICS AND LEGAL RESPONSIBILITIES: 
No additional statements in the topic beyond those found in the Cluster or Essential Knowledge and Skills Charts.
	
	
	
	
	
	
	
	
	

	Pathway Topic:  SCPA09 
EMPLOYABILITY AND CAREER DEVELOPMENT:
No additional statements in the topic beyond those found in the Cluster or Essential Knowledge and Skills Charts.
	
	
	
	
	
	
	
	
	

	Pathway Topic:  SCPA10 
TECHNICAL SKILLS:
	
	
	
	
	
	
	
	
	

	  SCPA10.01 
  Apply concepts and processes for the application of

  technology to engineering.
	
	
	
	
	
	
	
	
	

	    SCPA10.01.01  (Performance Element)

    Use knowledge, techniques, skills, and modern tools

    necessary for engineering practice.
	
	
	
	
	
	
	
	
	

	    SCPA10.01.02  (Performance Element)

    Describe the elements of good engineering practice

    (e.g. understanding customer needs, planning

    requirements analysis, using appropriate engineering

    tools, prototyping, test, evaluation, and verification).
	
	
	
	
	
	
	
	
	

	    SCPA10.01.03  (Performance Element)

    Demonstrate the ability to characterize a plan and

    identify the necessary engineering tools that will

    produce a technical solution when given a problem

    statement.
	
	
	
	
	
	
	
	
	

	    SCPA10.01.04  (Performance Element)

    Effectively use project management techniques 
    (e.g. working in teams, appropriate time management

    practices, effective organizational skills, conduct

    analysis of cost, resources, and production capacity,

    and quality practices with continuous improvement).
	
	
	
	
	
	
	
	
	

	  SCPA10.02 
  Develop processes and concepts for the use of

  technology which model technical competence.
	
	
	
	
	
	
	
	
	

	    SCPA10.02.01  (Performance Element)

    Use and calibrate probes, sensors, measuring systems,

    and devices to collect data using traceable standards.
	
	
	
	
	
	
	
	
	

	    SCPA10.02.02  (Performance Element)

    Explain the impact of error in measurement, predict the

    effect of error propagation in calculations, and record

    data with the correct number of significant digits.
	
	
	
	
	
	
	
	
	

	    SCPA10.02.03  (Performance Element)

    Safely operate a variety of tools, machines, and

    equipment (e.g. milling machines, rapid prototyping

    machines, drill press, band saw, CNC machines, and

    hand tools).
	
	
	
	
	
	
	
	
	

	    SCPA10.02.04  (Performance Element)
    Use, handle, and store tools and materials correctly,

    perform preventative maintenance, understanding the

    results of negligence and improper maintenance or

    improper calibration.
	
	
	
	
	
	
	
	
	

	Pathway Topic:  SCPA11 
DESIGN:
	
	
	
	
	
	
	
	
	

	  SCPA11.01 
  Know the elements of the processes and concepts for
  understanding the design process.
	
	
	
	
	
	
	
	
	

	    SCPA11.01.01  (Performance Element)

    Explain why and how the contributions of great

    innovators are important to society.
	
	
	
	
	
	
	
	
	

	    SCPA11.01.02  (Performance Element)

    Explain the elements and steps of the design process

    and tools or techniques that can be used for each step.
	
	
	
	
	
	
	
	
	

	    SCPA11.01.03  (Performance Element)

    Describe design constraints, criteria, and trade-offs in

    regard to variety of conditions (e.g. technology, cost,

    safety, society, the environment, time, human

    resources, manufacturability).
	
	
	
	
	
	
	
	
	

	  SCPA11.02 
  Develop processes and concepts to apply the design

  process.
	
	
	
	
	
	
	
	
	

	    SCPA11.02.01  (Performance Element)

    Apply the design process, including understanding

    customer needs, interpreting and producing design

    constraints and criteria, planning and requirements

    analysis, brainstorming and idea generation, using
    appropriate modeling and prototyping, testing,

    verification, and implementation.
	
	
	
	
	
	
	
	
	

	    SCPA11.02.02  (Performance Element)

    Demonstrate the ability to evaluate a design or product

    and improve the design using testing, modeling, and

    research.
	
	
	
	
	
	
	
	
	

	    SCPA11.02.03  (Performance Element)

    Demonstrate the ability to record and organize

    information and test data during design evaluation.
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