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AFNR Content Standards Alignment — Agricultural Power and Technolog

The AFNR Content Standards Blueprint aligns CASE 4 Learning (CASE) Concepts and Performance Objectives to the National AFNR Content
standards and performance indicators developed by the National Council for Agricultural Education (The Council). In the CASE learning model,
Concepts are key elements of understanding that students are expected to learn. Concepts are developed by a curriculum committee of content
experts comprised of industry representatives, post-secondary educators, and secondary teachers. Performance Objectives are how students will
demonstrate their understanding of the concept. All Concepts and Performance Objectives measure student competency of the AFNR Content
Standards within each Pathway.

The AFNR Content Standards provide state agricultural education leaders and educators with a high-quality, rigorous set of standards to guide what
students should know and be able to do after completing a program of study in each of the following AFNR Career Pathways:

Career Ready Practices (Integrated) Environmental Sustainability Systems

Foundation Skills (Integrated) Food Products and Processing Systems

Agribusiness Systems Natural Resource Systems

Animal Systems Plant Systems

Biotechnology Systems Power, Structural, and Technical Systems

Education, Communication, and Leadership

DEFINITIONS: Within each pathway, the standards are organized and aligned to CASE curriculum as follows:

¢ Standards — These are the standards owned by Advance CTE and used here with permission. The standards defined the scope and
guided the development of the updated indicators and CASE measurements.

o Performance Indicators — These statements distill each standard into more discrete indicators of the knowledge and skills students
should attain through a program of study in this pathway. Attainment of the knowledge and skills outlined in the performance
indicators is intended to demonstrate an acceptable level of proficiency with the related standard at the conclusion of a program of
study in this area.

e CASE Measurements — These are CASE Concepts with bulleted Performance Objectives. Students carry out the Performance
Objectives to show understanding of the Concept, which indicates attainment of each performance indicator. The beginning CASE
measurements require students to remember, understand, identify, explain, and summarize information. The intermediate CASE
measurements require students to apply, analyze, compare, distinguish, and examine information and scenarios. The advanced
CASE measurements require students to assess, evaluate, justify, improve, and create.

The Agricultural Power and Technology curriculum measures student competencies in the AFNR Pathways included in this blueprint. For more
information about the National AFNR Content Standards, visit The National Council for Agricultural Education’s website at
https://www.thencae.org/afnr-standards.
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CAREER READY PRACTICES STANDARD

CRP.10. Plan education and career path aligned to personal goals.
Career-ready individuals take personal ownership of their own educational and career goals, and they regularly act on a plan to attain these
goals. They understand their own career interests, preferences, goals and requirements. They have perspective regarding the pathways available
to them and the time, effort, experience and other requirements to pursue each, including a path of entrepreneurship. They recognize the value of
each step in the educational and experiential process, and they recognize that nearly all career paths require ongoing education and experience.
They seek counselors, mentors and other experts to assist in the planning and execution of career and personal goals.

PERFORMANCE INDICATOR

CASE MEASUREMENTS

Beginning Intermediate Advanced
CRP.10.01. Identify career APT 1.1 Concept 2 The agricultural
opportunities within a career cluster | industry uses power and technology to
. produce food, fiber, and fuel that are
that match personal interests, essential for everyday life.
talents, goals and preferences. « Research systems in power and
technology and explain how they are
applied in agriculture.
CASE MEASUREMENTS
PERFORMANCE INDICATOR Baginni Int diat ad d
eginning ntermediate vance
CRP.10.02. Examine career APT 7.1.Concept 2 Careers. in fagricultural
advancement requirements (e.g., mechanics require the application of
. L .. technical skill combined with material
education, certification, training, knowledge.
etc.) and create goals for « Students will identify technical skills,
continuous growth in a chosen careers, and knowledge needed in
career. mechanical systems.
CASE MEASUREMENTS
PERFORMANCE INDICATOR . )
Beginning Intermediate Advanced

CRP.10.04. Identify, prepare,
update and improve the tools and
skills necessary to pursue a chosen
career path.

APT 1.1 Concept 1 Organization and
record keeping are important to success
in agricultural mechanics.

¢ Develop and keep an Agriscience
Notebook to record and store
information.
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FOUNDATIONAL PATHWAY SKILLS STANDARD |

FPS.03. Examine and summarize the importance of health, safety and environmental management systems in AFNR workplaces.

PERFORMANCE INDICATOR

CASE MEASUREMENTS

Beginning

Intermediate

Advanced

FPS.03.03. Apply health and safety
practices to AFNR workplaces.

APT 2.1 Concept 1 Site-specific safety
policies and procedures are in place for
agricultural mechanic shops and labs.

APT 2.1 Concept 2 Safety must be
planned and systematic for effective
identification and management in a
laboratory or shop.

 |dentify workplace hazards and the
causes for accidents.
* Develop a standard set of safety

requirements for an agricultural shop.

* Assess a shop to determine if safety
standards are being met and make
recommendations for changes.

APT 2.1 Concept 4 The purpose of first
aid is to treat injuries or accidents in order
to sustain life until professional medical
attention can be received.

e Prepare an emergency first aid
booklet.
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POWER, STRUCTURAL, AND TECHNICAL SYSTEMS STANDARD

PST.01. Apply physical science principles and engineering applications to solve problems and improve performance in AFNR power, structural
and technical systems.

PERFORMANCE INDICATOR

CASE MEASUREMENTS

Beginning Intermediate Advanced
PST.01.01. Apply physical science APT 3.3 Qoncept 4 Machines use gases, | APT 5.1 Conqept 3 Chemi_cal energy can
and engineering principles to such as air, to produce power. be converted into mechanical movement.
assess and select energy sources e Observe and demonstrate the o Make a steam engine that propels a
relationship between airflow and air boat and explain the transfer of
for AENR power, structural, and pressure. energy.
technical systems. e Construct a windmill using Bernoulli’s
Principle as a basis for design
APT 5.1 Concept 1 Chemical reactions APT 5.1 Concept 4 Agriculture is a
release and absorb thermal energy. producer of renewable forms of fuel.
o Make a hand warmer using elements o Make ethanol from agricultural
that chemically react. products.
APT 5.1 Concept 2 Electrical energy can | APT 5.1 Concept 5 Fossil and bio—fuels
be harnessed and transferred through release energy and chemical bi-products
chemical reactions. when they combust.
¢ Design and test a wet cell battery to e Model the combustion of hydrocarbons
power an electric motor. and ethanol.
APT 5.1 Concept 6 Many factors
influence the choice of an energy source.
e Compare the advantages and
disadvantages of renewable and
nonrenewable fuels.
e Measure the energy output of
renewable and nonrenewable fuels.
APT 5.3 Concept 1 Electromagnetic fields
are a source of mechanical energy used
to produce rotational movement.
e Construct an electric motor and
identify the parts and their functions.
CASE MEASUREMENTS
PERFORMANCE INDICATOR
Beginning Intermediate Advanced

PST.01.02. Apply physical science
and engineering principles to
design, implement and improve
safe and efficient mechanical
systems in AFNR situations.

APT 1.1 Concept 3 Power and
technology increase the efficiency of
agriculture, food, and natural resource
production.

APT 1.2 Concept 2 Machines in
agriculture are designed to harness
energy to perform work.

APT 6.1 Concept 4 The power and speed
of a machine is dependent upon proper
design.

¢ Calculate and compare the efficiency
of different tools.

o Make a windmill to convert wind
energy into mechanical energy.

¢ Use ratios to calculate the speed and
torque of multiple systems of gears.

APT 1.1 Concept 4 People in agricultural
power and technology use the
engineering design process to increase

APT 1.2 Concept 3 Work and power
calculations are used to determine
efficiencies in agricultural systems.
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agricultural productivity and solve
problems.

e [dentify how an entrepreneur in
agricultural mechanics used the
engineering process to improve
production of food, fiber, and fuel.

¢ Design a prototype using the
engineering design process to solve a
problem.

o Calculate the work completed by a
machine.

e Calculate and compare power in
English and Sl units

APT 1.2 Concept 1 Many forms of
potential and kinetic energy are used in
agriculture to complete tasks or work.

APT 6.1 Concept 2 Simple machines
provide a mechanical advantage.

e [dentify types of energy used and
managed in agriculture.

e Measure the mechanical advantage of
different classes of levers and identify
where levers are used in agriculture.

APT 6.1 Concept 1 Agricultural machines
consist of one or more simple machines
that produce linear and/or rotational
movement.

APT 6.1 Concept 3 The amount of work
to operate a machine will be greater than
the work done by the machine.

o [dentify the simple machines and types
of motions found in agricultural
equipment.

¢ Calculate the efficiency of work
completed by a pulley system to lift an
object.

PERFORMANCE INDICATOR

CASE MEASUREMENTS

Beginning

Intermediate

Advanced

PST.01.03. Apply physical science
and engineering principles to metal
fabrication using a variety of
welding and cutting processes and
equipment (e.g., SMAW, GMAW,
GTAW, Oxy-fuel, CNC, and plasma
arc torch, etc.).

APT 4.3 Concept 3 A variety of welding
processes are used to fuse metal.

e Research and present basic
techniques for different welding
processes.

APT 3.1 Concept 4 Metals will physically
change based upon environmental
factors.

APT 4.3 Concept 4 Metals are welded
together for a strong fit using a
combination of materials.

¢ Measure the thermal conductivity and
thermal expansion of different metals.

e Treat metal with heat and compare the
physical changes.

o |[dentify materials used to weld metal
together.

¢ Design a welding electrode for a
specific job.
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POWER, STRUCTURAL, AND TECHNICAL SYSTEMS STANDARD
PST.02. Operate and maintain AFNR mechanical equipment and power systems.

PERFORMANCE INDICATOR

CASE MEASUREMENTS

Beginning

Intermediate

Advanced

PST.02.01. Perform preventative
maintenance and scheduled service
to maintain equipment, machinery,
and power units used in AFNR
settings.

APT 3.1 Concept 3 Concept Mechanical
properties of metal will determine its
service life and applications.

APT 6.2 Concept 1 Technical reading
involves interpreting and applying
information from manuals, schematics,
diagnostic tools, and measuring tools.

APT 1.2 Concept 4 Communication and
writing skills complement the operation of
mechanical equipment used in
agricultural power and technology
careers.

e Compare and contrast tensile strength,
ductility, brittleness, and hardness of
common metals used in agriculture.

¢ Read and interpret an operation
manual.

¢ Develop a technical manual for
machines that use different forms of
energy.

APT 3.3 Concept 2 Concept Solutions
need to be mixed with the correct
proportions to function correctly.

APT 6.2 Concept 2 Preventive
maintenance requires a systematic
periodic schedule.

APT 7.1 Concept 1 Communication and
writing skills complement the operation of
mechanical equipment used in
agricultural power and technology
careers.

¢ Prepare solutions of water and
antifreeze and compare their physical
properties.

¢ Use a technical manual to develop a
maintenance schedule for a small
engine.

e Complete a final draft of a technical
manual for chosen tools and share the
operational information about the tools
with the class.

APT 6.2 Concept 3 Troubleshooting
includes identifying the problem,
researching solutions, and applying the
possible solutions.

APT 7.1 Concept 3 Agricultural
mechanics design and calibrate
equipment to produce food, fiber, and
fuel.

¢ Develop a flow chart for solving a
problem for a machine and use the
chart for troubleshooting.

¢ Design a planter that meets the needs
of a specific crop.

APT 6.2 Concept 4 Machines are
calibrated to perform a specified task.

o Calibrate a water pump to perform a
task at a specific rate.

¢ Design a model of a windmill that
produces electricity used to pump
water at a specified rate.

PERFORMANCE INDICATOR

CASE MEASUREMENTS

Beginning

Intermediate

Advanced

PST.02.02. Operate machinery and
equipment while observing all
safety precautions in AFNR
settings.

APT 2.1 Concept 3 Personal protective
equipment is the last line of defense
against injury.

APT 2.2 Concept 1 Tools are designed
for specific applications.

APT 2.2 Concept 3 Operating
procedures for machines and tools keep
the operator safe and the machine or tool
in good working order.

o Identify types of PPE and their uses in
the shop.

o Select correct hand tools for a specific
job.

» Write an operating procedure for using
a power tool safely.
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APT 2.2 Concept 2 The function of tools
and machines will affect how they are
operated.

APT 5.3 Concept 2 Mechanical energy
can be converted into electrical power.

o [dentify the components of a power
tool and determine any hazards
present by using a safety evaluation
form.

* Generate electrical energy with a
windmill and optimize the power
produced.

POWER, STRUCTURAL, AND TECHNICAL SYSTEMS STANDARD
PST.03. Service and repair AFNR mechanical equipment and power systems.

PERFORMANCE INDICATOR

CASE MEASUREMENTS

Beginning

Intermediate

Advanced

PST.03.02. Service electrical
systems and components of
mechanical equipment and power
systems using a variety of
troubleshooting and/or diagnostic
methods.

APT 5.2 Concept 1 Electricity must flow
in a complete loop from the source and

to the source with no breaks for a circuit
to operate correctly.

APT 5.2 Concept 2 The relationship
between amps, volts, and ohms can be
defined using Ohm’s Law.

o Build a complete electrical circuit
¢ Define an open and closed circuit

e Calculate amps, volts, and ohms in a
circuit using Ohm’s Law.

APT 5.2 Concept 3 Two types of electrical
circuits used in agriculture are series and
parallel.

e Construct a parallel and series circuit.

APT 5.2 Concept 4 The use of electricity
requires a knowledge and understanding
of relationships between voltage, current,
and resistance.

e Demonstrate how a resistor affects the
electrical current in circuit.

APT 5.2 Concept 5 Circuits are designed
to provide electrical power for a specific
job or application.

¢ Design, construct, and test an electrical
circuit that meets certain specifications.

PERFORMANCE INDICATOR

CASE MEASUREMENTS

Beginning

Intermediate

Advanced

PST.03.03. Utilize manufacturers’
guidelines to diagnose and
troubleshoot malfunctions in
machinery, equipment, and power
source systems (e.g., hydraulic,
pneumatic, transmission, steering,
powertrain, suspension, etc.).

APT 3.3 Concept 1 Fluids cool and
lubricate agricultural machines and
equipment.

APT 5.3 Concept 4 Controlled
movements of fluids under pressure
produce mechanical energy.

e Determine how lubrication can reduce
the friction produced in a machine.

e Construct a hydraulic lift that can
perform a specified amount of work.

APT 3.3 Concept 3 Temperature can
change the physical properties of fluids.

o Calculate the viscosity of different oils
at varying temperatures.
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APT 5.3 Concept 3 The force produced in
a fluid power system is measured using
Pascal’s Law.

e Calculate the force of fluids under
pressure.

POWER, STRUCTURAL, AND TECHNICAL SYSTEMS STANDARD

PST.04. Plan, build and maintain AFNR structures.

PERFORMANCE INDICATOR

CASE MEASUREMENTS

Beginning

Intermediate

Advanced

PST.04.01. Create plans for AFNR
structures.

APT 4.2 Concept 1 A variety of tools are
used to process bulk materials into
useable parts.

APT 2.3 Concept 1 Precise and accurate
measurements are important for
fabrication of materials.

APT 4.2 Concept 3 Quality products are
produced by following procedural steps.

o [dentify different types of cutting tools
and blades.
Fabricate a nut and bolt with a tap and
die.

e Compare precise and accurate
measurements using a combination
square and caliper.

o Write a prescribed procedure to cut
pieces of metal.

APT 3.4 Concept 2 Slope has an impact
on the mechanics and design of
materials.

APT 6.3 Concept 4 Agricultural structures
need to be well planned, to meet a
specific need or purpose.

e Calculate the slope of land between
two points using surveying equipment.

¢ Develop a plan for constructing an
agricultural building.

APT 4.1 Concept 1 Concept Accurate
plans and scaled drawings are essential
for project success.

e Draw a floor plan of a shop to scale.

¢ Draw isometric and orthographic
depictions of three-dimensional
objects.

APT 4.2 Concept 2 Proper
measurements and efficient use of
materials are essential when
manufacturing useable parts.

e Demonstrate how the kerf must be
considered when cutting material.

APT 6.3 Concept 2 Concept Structures
provide a controlled environment to
protect agricultural commodities and
equipment.

¢ Measure and compare the insulation
properties of building materials.

APT 6.3 Concept 3 Concept Agricultural
structures contain joints and assemblies
that withstand multiple types of forces.

¢ Construct and test truss designs for
strength.
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PERFORMANCE INDICATOR

CASE MEASUREMENTS

Beginning

Intermediate

Advanced

PST.04.02. Determine structural
requirements, specifications,
customer needs, and estimate
costs for AFNR structures.

APT 4.1 Concept 2 Concept A bill of
materials accounts for all items needed to
complete a project and assists in
determining the budget.

e Complete a bill of materials for the
construction of a plant stand.

APT 6.3 Concept 1 Requirements of a
project need to abide by code, laws, or
rules governing such project.

o |dentify codes and laws for
constructing an agricultural structure.

PERFORMANCE INDICATOR

CASE MEASUREMENTS

Beginning

Intermediate

Advanced

PST.04.04. Follow architectural and
mechanical plans to construct,
maintain and/or repair AFNR
structures (e.g., material selection,
site preparation and/or layout,
surveying, electrical, plumbing,
concrete/masonry, etc.).

APT 2.3 Concept 2 Measurements are
expressed in different forms and units.

APT 2.3 Concept 4 The Pythagorean
Theorem can be used to determine if a
corner is square.

APT 4.3 Concept 5 Fabrication involves
forming and fastening multiple types of
materials together to make a useable
product.

e Measure the size of materials and
convert the measurements to fractions
or decimals.

¢ Use the Pythagorean Theorem to
determine if an area is square and
square a corner using a 3-4-5 triangle.

» Fabricate a doorstop using concrete,
metal, and wood.

APT 2.3 Concept 3 Estimation is used for
completing a project or activity.

APT 2.3 Concept 5 Areas are calculated
using mathematical formulas.

¢ Use pacing to estimate the distance
between two points.

¢ Use mathematical formulas to measure
an area of land.

APT 3.2 Concept 1 Wood is selected
based upon their physical and
mechanical properties.

APT 3.1 Concept 1 Metals used in
agriculture can be identified using
physical properties.

¢ Determine the relationship between
density and tensile strength of species
of wood.

e [dentify metals based upon their
physical properties.

APT 3.2 Concept 3 Concept Plastics
used in agriculture are designed for a
specific purpose.

APT 3.1 Concept 2 Chemical properties
of metal will determine how it reacts with
other metals in the environment.

« [dentify different types of plastics and
their uses.

¢ Explain how metals chemically react in
certain environmental conditions.
Explain how metals react with each other.

APT 4.3 Concept 1 Concept Torque is a
factor considered when fastening material
together.

APT 3.2 Concept 2 Environmental factors
determine the type of wood used for a
project.

¢ Observe the effect of torque on
fastener performance.

e Test the effect moisture has on the
dimensional stability of different wood
species.
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APT 3.2 Concept 4 Concept The
chemical makeup of plastics will
determine their mechanical properties.

* Make plastics with varying mechanical
properties.

APT 3.4 Concept 1 Water and land are
material that are mechanically managed
and conserved.

e Measure the relationship between
slope and velocity of water and
observe management techniques to
control erosion on sloped land.

APT 3.4 Concept 3 The strength of
concrete is dependent upon proper
mixing and curing of materials.

¢ Mix concrete and observe the chemical
and physical changes.

¢ Test the compression strength of
different mixtures of concrete.

APT 3.4 Concept 4 Volume calculations
and proportions are used for properly
mixing concrete.

e Complete mathematical calculations to
mix concrete using proportions and
volume calculations.

APT 4.3 Concept 2 Fasteners are
selected based upon strength and
durability when joining machine and
structural parts.

e Test the strength and durability of
different fasteners and determine
where they should be used.

Curriculum for Agricultural Science Education © 2026 AFNR Content Standards Alignment — Agricultural Power and Technology — Page 10




