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Defining Proficiency in Career and Technical Education Programs 
 

A student is considered Proficient on the following Learning Targets when they have 
completed the 2-year Metal Trades program and met the Duties and Skills of the program as 
determined by state and national tests. 
 
Metal Trades 
Measurement Topic Learning target Duties and Skills 

Metal Trades 
Complex Reasoning 
Skill 

Habits of Mind 

Forces and Motion: 2 Understands an 
unbalanced force acting 
upon an object changes 
its speed or direction of 
motion or both.   
 
Understands the role of friction 
in motion. 

direct experience with tools 
 
 
 
 
Lubricants 

  

Forces and Motion: 3 Understands that the motion of 
an object is always judged with 
respect to some other object or 
point.  

how fast a cut is made; cutting 
speed; lathe; mill; (how fast the 
outer diameter is moving past a 
point 

  

F & M: 4 Understands how to use speed 
to predict distance traveled and 
time of travels.  

RPM (how long to remove some 
quantity of material?) 

  



Measurement Topic Learning target Duties and Skills 
Metal Trades 

Complex Reasoning 
Skill 

Habits of Mind 

F & M: 5 Understands how forces can 
be exerted by contact, gravity, 
magnets, and electrically 
charged materials. 

   

F & M: 6 Understands the relationship 
between force, mass, and 
acceleration. 

Safety and risks inherent to fast 
moving heavy objects. 

  

F & M: 7 Understands how to use 
graphs to interpret motion. 

Foundational Level vocabulary   

F & M: 10 Understands that gravity pulls 
on a mass to create weight and 
can calculate weight in terms of 
a force. 

structural needs to support heavy 
objects 

  

F & M: 12 
 

Understands how to apply 
Newton's Third Law to 
everyday objects. 
 
Understands the conservation 
of momentum.  

“suck v. push”; location of a force 
that may be causing a problem; (air 
motion caused by a rotating object: 
if you’re feeling air being pulled 
from somewhere, then it is being 
pulled from somewhere) 

  

Heat Energy: 1 Understand what happens to 
the temperature of objects 
when a warmer object is near a 
cooler object. 

How heat changes things; direct 
experience 

  



Measurement Topic Learning target Duties and Skills 
Metal Trades 

Complex Reasoning 
Skill 

Habits of Mind 

Heat Energy: 2 Understands how 
conduction, convection, 
and radiation describe 
transfer of heat energy in 
a variety of systems. 
(house, atmosphere).  
 
Understands some materials 
transfer heat well and some 
transfer heat poorly 
(conductors and insulators). 

— 
 
 
 
 
 
welding and safety in welding 

  

Heat Energy: 3 
 

Understands how energy can 
be released or stored through 
chemical reactions. 

welding, flux, using acetylene v. 
propane 

  

Heat Energy: 4 Understands and is skilled 
at measuring the direction 
of heat flow and how it 
impacts temperature 
(specific heat).  
 
Understands the relationship 
between energy, heat, and 
temperature. 

— 
 
 
 
 
safety equipment and reasons 

  

Energy - Waves: 2 Understands that all waves 
have a source.  Knows the 
terms wavelength, frequency, 
amplitude, wave velocity, 
medium, and vibration. 

Vibrations in a lathe use 
dampening. Why aren’t parts 
‘solid’? 

  



Measurement Topic Learning target Duties and Skills 
Metal Trades 

Complex Reasoning 
Skill 

Habits of Mind 

Energy - Waves: 4 Understands how waves 
act and interact.  
 
Understands that the 
behavior of waves is 
caused by reflection, 
refraction, and absorption.  
 
Understands how reflection 
and absorption of light 
produces color. 

— 
 
 
use of different filters for 
different welding processes 
 
 
 
— 

  

Energy - Waves: 5 Understands the 
properties and uses of 
different parts of the 
electromagnetic 
spectrum. 
 
Understands the concept 
of wave intensity (energy 
delivered/area).  
 
Understands the properties of 
different types of radiation. 

— 
 
 
 
— 
 
 
 
types of energy released during 
welding 

  



Measurement Topic Learning target Duties and Skills 
Metal Trades 

Complex Reasoning 
Skill 

Habits of Mind 

Matter: 2 Understands that all objects 
are composed of parts and the 
sum of the weight of the parts 
equal the weight of the whole. 

“done in reverse” (ex.1 - if you start 
with a piece of steel of known mass 
and remove part, the final mass of 
the machined object can be 
calculated; ex. 2 - how much do a 
weld add to the mass of an object?) 

  

Matter: 3 Understands different pha
ses of matter (solid,liquid, 
gas) and that matter can c
hange from 
one state to another. 

welding   

Matter: 4 Understands the relationship 
of the motion of particles 
to the states of matter for 
gases, liquids, and solids 

making a chip, extruding at a point 
of plastic deformation where a solid 
‘flows’ (becomes ‘fluid’); everything 
does and can move, the similarities 
of how things move (ex. acetylene 
gas @15psi, vibration can create 
enough heat to trigger combustion) 

  

Matter: 5 Understands that atoms a
re arranged in different 
ways  to compose all subs
tances 
including elements, molecules,
compounds, mixtures, and 
solutions 

types of alloys; composition of 
different types of steel, aluminum; 
‘exotic metals” such as copper and 
titanium 

  



Measurement Topic Learning target Duties and Skills 
Metal Trades 

Complex Reasoning 
Skill 

Habits of Mind 

Matter: 6 Understands a substance 
has physical (density, 
boiling 
point, and solubility, etc.) 
and  chemical 
(reactivity, pH) 
properties.     
 
Understands mixtures can
 be separated into the 
original substances based 
on their physical properties. 

reasons to not combine 
aluminum and steel; an 
acetylene torch will cut steel 
but only melt stainless steel - 
a plasma torch must be used 
to cut stainless 
 
 
— 

  

Matter: 7 Understands the differenc
es between physical 
and chemical changes.  
 
Understands matter is 
neither created nor destroyed. 

after a chip has been made, 
the chip has different 
properties than the source 
material 
 
— 

  

Matter: 8 Understands the structure
 of an atom in terms of 
neutrons, protons, and 
electrons. 

strength, density of a metal, heat 
transfer of a metal; choice of metal 
for use; ‘Why does this metal cut 
that metal?’ electricity and free 
flowing electrons 

  



Measurement Topic Learning target Duties and Skills 
Metal Trades 

Complex Reasoning 
Skill 

Habits of Mind 

Matter: 12 Understands how the num
ber and arrangement 
deduce 
the type of bond between 
elements of electrons in 
an atom determines 
the types of 
bonds it forms with other 
elements.   
   
Understands that where a
n element is located on 
the periodic table 
determines how many 
valence electrons 
the element contains.   
   
Understands the process of 
writing and naming chemical 
formulas.  

flux coating on metals produces 
different gases that allows different 
depths of penetration during weld 

  

Matter: 13 Understands writing and 
balancing simple chemical 
equations. Understands th
e 5 five types of chemical 
reactions. 

combustion, synthesis (oxidation)   



Measurement Topic Learning target Duties and Skills 
Metal Trades 

Complex Reasoning 
Skill 

Habits of Mind 

Matter: 14 Understands the relations
hip between temperature, 
volume, 
and pressure in terms of t
he particles present. 
 
Understands various factors 
that affect the rate of chemical 
reactions (concentration, 
pressure, temperature, 
enzymes, etc.). 

only as it pertains to specific 
questions from individual students 

  

Mechanical system: 1 Understands the uses of 
simple machines. 
 
Understands that one or more 
simple machines can make 
up more complex machines.  

both mechanical and with respect 
to  programming with CNC 
machines 

  

Mechanical system: 2 Understands that the potential 
and kinetic energy can 
change,but the total energy in 
a system remains constant.  

relationship between the kinetic 
energy, mass and velocity and the 
kinetic energy of a moving object 

  



Measurement Topic Learning target Duties and Skills 
Metal Trades 

Complex Reasoning 
Skill 

Habits of Mind 

Mechanical system: 3 Understands there are var
ious trade offs when using 
simple machines.  
 
Understands that work is 
the change in energy 
of a system.  
 
Understands that factors that 
affect efficiency. 

 
 
 
 
Horsepower - what is it?  
 
 
Reasons for using lubricants, 
dangers associated with not using 
lubricants. 

  

Mechanical system: 4 Understands how kinetic 
and potential energy 
predict motion 
of a complex system (e.g.,
 car 
accident).  
 
Understands how to 
quantify kinetic and 
potential energy.  
 
Understands that all  forms of 
energy (heat, light, electrical, 
kinetic, potential) are 
conserved and transformed 
in a system. 

yes???   



Measurement Topic Learning target Duties and Skills 
Metal Trades 

Complex Reasoning 
Skill 

Habits of Mind 

Electricity and 
Magnetism: 2 

Understands electric current 
moves through conductors.   

Welding (current flow, loss of 
current, good/poor conductors) 

  

Electricity and 
Magnetism: 4 

Understands electrical power 
consumption. 

breaking AC waves 
AC to DC conversion 

  

 
  



 
A student is considered proficient on the following Learning Targets when they have 
completed the 2-year Building Trades program and met the Duties and Skills of the program as 
measured by state and national tests.  
 
Building Construction 
Measurement Topic Learning target Duties and Skills 

Building Construction 
Complex Reasoning 
Skill 

Habits of Mind 

Forces and Motion: 2 Understands an 
unbalanced force acting 
upon an object changes 
its speed or direction of 
motion or both.   
 
Understands the role of friction 
in motion. 

driving a nail - choosing the right 
type of hammer for a task  

  

F & M: 5 Understands how forces can 
be exerted by contact, gravity, 
magnets, and electrically 
charged materials. 

(gravity) How objects (e.g. shed) 
are lifted, moved and stopped once 
in motion.  Proper lifting 
techniques. 

  

Heat Energy: 1 Understand what happens to 
the temperature of objects 
when a warmer object is near a 
cooler object. 

warm air moves to cold   



Measurement Topic Learning target Duties and Skills 
Building Construction 

Complex Reasoning 
Skill 

Habits of Mind 

Heat Energy: 2 Understands how 
conduction, convection, 
and radiation describe 
transfer of heat energy in 
a variety of systems. 
(house, atmosphere).  
 
Understands some materials 
transfer heat well and some 
transfer heat poorly 
(conductors and insulators). 

stack effect; creating a 
thermal break 
conduction - wood can 
transfer heat 
convection - hot and cold air 
circulates inside wall spaces 
conduction - heat emitted by 
wood stove, sunshine 
through a window 
air units; radiant heating 
systems in concrete floors - 
or not. 
draft, wind chills 
 
types of insulation and trade offs 

  

Heat Energy: 3 
 

Understands how energy can 
be released or stored through 
chemical reactions. 

curing concrete, concrete will cure 
under water 

  

Heat Energy: 4 Understands and is skilled 
at measuring the direction 
of heat flow and how it 
impacts temperature 
(specific heat).  
 
Understands the relationship 
between energy, heat, and 
temperature. 

heat moves to cold; concept behind 
heat pumps; BTU’s; R-value, U-
value 

  



Measurement Topic Learning target Duties and Skills 
Building Construction 

Complex Reasoning 
Skill 

Habits of Mind 

Energy - Waves: 4 Understands how waves 
act and interact. 
Understands that the 
behavior of waves is 
caused by reflection, 
refraction, and absorption.  
 
Understands how reflection 
and absorption of light 
produces color. 

energy of the sun is absorbed by 
surfaces, introduction of reflecting 
components to asphalt shingles 

  

Matter: 2 Understands that all objects 
are composed of parts and the 
sum of the weight of the parts 
equal the weight of the whole. 

number of times a roof can be re-
shingled; snow load; staging 
limitations 

  

Matter: 3 Understands different pha
ses of matter (solid,liquid, 
gas) and that matter can c
hange from 
one state to another. 

Specific to water as it relates to the 
damage that can be done by water. 

  

Matter: 4 Understands the relationship 
of the motion of particles 
to the states of matter for 
gases, liquids, and solids 

as it relates to water moving into, 
and out of, a building 

  



Measurement Topic Learning target Duties and Skills 
Building Construction 

Complex Reasoning 
Skill 

Habits of Mind 

Matter:10 Understands the role of 
subatomic particles in nuclear 
reactions, including fusion and 
fission, and the energy they 
release. Understands 
radioactive decay and half-life. 

radon, source of radon in buildings, 
mitigation of radon 

  

Matter: 13 Understands writing and 
balancing simple chemical 
equations. Understands th
e 5 five types of chemical 
reactions. 

very general:  MSDS and what is 
reactivity? 

  

Matter: 14 Understands the relations
hip between temperature, 
volume, 
and pressure in terms of t
he particles present. 
 
Understands various factors 
that affect the rate of chemical 
reactions (concentration, 
pressure, temperature, 
enzymes, etc.). 

temperature, volume and 
pressure: safety;  heating 
units; mobile air compressor 
(safety, draining the tank); 
geothermal; heat pumps 
 
— 

  

Mechanical system: 
1 

Understands the uses of 
simple machines. 
 
Understands that one or more 
simple machines can make 
up more complex machines.  

practiced at application level; 
discussed at foundational level 

  



Measurement Topic Learning target Duties and Skills 
Building Construction 

Complex Reasoning 
Skill 

Habits of Mind 

Mechanical system: 
4 

Understands how kinetic 
and potential energy 
predict motion 
of a complex system (e.g.,
 car 
accident).  
 
Understands how to 
quantify kinetic and 
potential energy.  
 
Understands that all  forms of 
energy (heat, light, electrical, 
kinetic, potential) are 
conserved and transformed 
in a system. 

— 
 
 
 
 
— 
 
 
(very informal) How to 
insulate for/against heat 
energy 
 
 

  

Atmosphere and 
Weather: 3 

Understands the role of e
vaporation, condensation,
 and 
precipitation in the water cycle. 

moisture content, dew point, 
relative humidity 

  

Atmosphere and 
Weather: 4 

Understands the relations
hip 
between location on earth
, 
weather patterns, and regi
onal climate.   
 

New building codes (wind 
pressure, temperature 
extremes, zone, insulation, 
snow load) 
 
 
— 

  



Measurement Topic Learning target Duties and Skills 
Building Construction 

Complex Reasoning 
Skill 

Habits of Mind 

Understands the 
factors that are used to predict 
weather. 

Atmosphere and 
Weather: 5 

Understands how the 
composition of the atmosphere 
and its layers affect global 
climate. 

greenhouse effect ➝ climate 
change ➝building to meet new 
needs 

  

Composition and 
Structure of Earth: 1 

Understands how wind, ic
e, waves, and water break 
down materials over time. 

   

Composition and 
Structure of Earth: 2 

Understands how erosion, sedi
mentation, and deposition 
cause surface changes. 

sedimentation plans   



Measurement Topic Learning target Duties and Skills 
Building Construction 

Complex Reasoning 
Skill 

Habits of Mind 

Composition and 
Structure of Earth: 5 

Understands the theory of 
plate tectonics and its role 
in 
shaping the Earth.  
 
Understands how the 
Earth's internal energy 
source plays a role in 
plate tectonics, plate 
boundary interactions, volcanic 
eruptions, earthquakes, and 
tsunamis. 

New building codes (seismic 
activity); trenching, types of soils 

  

Electricity and 
Magnetism: 1 

Understands that there is a 
difference between static 
electricity and electric current. 

safety, electricity (grounding vs. 
ground fault interrupter, circuit 
breaker, double insulated materials, 
fire protection) 

  

Electricity and 
Magnetism: 2 

Understands electric current 
moves through conductors.   

safety, electricity (grounding vs. 
ground fault interrupter, circuit 
breaker, double insulated materials, 
fire protection); What size wire? 
What’s a conductor? 

  

Electricity and 
Magnetism: 4 

Understands electrical power 
consumption. 

power tools electrical consumption; 
resistance creates heat; energy 
requirements of heat pumps 

  

  



  



  



  



  



 



 Metal Trades 
 

Math 
Empower Measurement 

Topic 

Learning Target 
SL = Scope Level 

Duties and Skills 
Metal Trades 

Complex Reasoning 
Skills 

Levels 1-4 

Habits of Mind/Guiding 
Principles 

Algebra: Building 
Functions 
 
 
Algebra: Expressions, 
Equations, and Inequalities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SL:2 Understand new 
functions can be 
created from existing 
functions 
 
SL:2 Is skilled at 
solving an equation as 
a process of 
substitution that makes 
the statement true. 
 
SL:3 Understands the 
solution to an inequality 
results in an infinite set 
of answers as plotted on 
a number line 
 
SL:5 (equations only) Is 
skilled at solving one 
step equations using 
rational numbers. Is 
skilled at solving one-
step inequalities using 
rational numbers. 
 
SL:6 (equations only) Is 
skilled at adding, 
subtracting, factoring 
(numbers), and 
expanding (distributive 

Manipulating functions 
and formulas (not 
transformations or the use 
of function notation) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Retrieval (2) 
 
 
 
 
Comprehension (3) 
 
 
 
 
 
Comprehension (3) 
 
 
 
 
Retrieval (2)  
Equations only, missing 
inequalities or (3) on 
equations and assess only 
on inequalities at home 
school. 
 
 
 
“                                       “ 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
Algebra: Foundational 
Algebra 
 
 
Algebra: Interpreting 
Functions 
 
 
 
 
 
Geometry: Attributes & 
Properties 
 
 
 
 

property) linear 
expressions with 
rational coefficients 
using the properties of 
operations (i.e. 
commutative, 
associative, etc) 
 
SL:7 (equations only) 
Understand the 
process for solving 
multi-step equations 
and inequalities (using 
algebraic properties. 
 
 
SL:5 Understand how 
to use exponents to 
evaluate numerical 
expressions. 

SL:2 Understands a 
function can be 
represented 
algebraically, 
graphically, 
numerically, or by 
verbal description 
 
SL:8 Understands 
supplementary, 
complementary, vertical 
and adjacent angles. 
Understands angle 
relationships; parallel 
lines, angle sum, and 
exterior angles of a 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Everything done on a 
graph/blue prints. Mostly 
Measurement, time, units 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Comprehension (2) 
Equations only, missing 
inequalities or Analysis (3) 
on equations and assess 
only on inequalities at 
home school 
 
 
Analysis (3) 
 
 
 
Comprehension (3) 
 
 
 
 
 
 
 
Comprehension (2) setting 
up machines will have 
Analysis (3) 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
Geometry: Coordinate 
Systems 
 
Geometry: Measurement 
 
 
 
 
Number and Quantity: 
Number Systems 
 
 
 
Number Sense: Fractions, 
Decimals, & Percents 
 
Number Sense: Place Value 
 
Operations: Multiplication 
& Division 

triangle 
 
SL:9 Understands that a 
two-dimensional figure 
is congruent to another 
if the second can be 
obtained from the first 
by a sequence of 
rotations, reflections 
and translations 
 
 
 
 
 
 
SL:8  Understands 
reproducing a scale 
drawing at a different 
scale of a geometric 
shape or drawing 
 
SL:7  Understands the 
relationship between 
rational and irrational 
numbers 
 
 
 
 
 
 
 
 
 
 

 
 
Comprehension (3) 
Setting up machines 
 
 
 
 
 
 
 
 
 
 
 
 
Comprehension (3) 
 
 
 
 
 
Comprehension (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
  

 
Statistics & Probability: 
Data Analysis 
 
 
 
 
 
Tools of Measurement: 
Measurement 
 

 
SL:6  Understands data 
can be represented and 
interpreted using a line 
graph (timeplot). 
SL:7  Understands data 
can be represented and 
interpreted using stem 
plots 
 
 
 
 

 
Analysis (3) 
 
 
 
Analysis (3) 



Building Trades 
 

Math 
Empower Measurement 

Topic 

Learning Target NCCER 
Core Standards and 

Competencies 

Complex Reasoning 
Skills 

Habits of Mind/Guiding 
Principles 

Algebra: Foundational 
Algebra 
 
 
 
Geometry: Attributes & 
Properties 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SL:4 Understand how 
to use parentheses, 
brackets, or braces to 
evaluate numerical 
expressions. 
 
SL:6 Understands the 
different attributes of 
triangles 
 
SL:8 Understands 
supplementary, 
complementary, 
vertical, and adjacent 
angles. Understand 
angle relationships; 
parallel lines cut by a 
transversal, angle sum 
and exterior angles of a 
triangle 
 
SL:13 s skilled at using 
trigonometric ratios, 
ratios for special right 
triangles, and the 
Pythagorean Theorem 
to solve triangles in 
applied problems 
 

Conversion and real world 
language (24 x 36, x=by) 
 
 
 
Cover Triangle differences, 
2D wall area, 3D volume 
with concrete 
Blueprint reading 
 
Somewhat cover with 
rafters, adjacent angles 
 
 
 
 
 
 
 
 
 
Pythagorean theorem, 
Pythagorean triples 
Sq. walls opposite diagonals 
must be equal 
Sq. foundation, floor, walls, 
roof 
 

Analysis (3) 
 
 
 
 
 
Analysis (3) 
 
 
 
 
Analysis (3) 
 
 
 
 
 
 
 
 
 
 
Analysis (3) 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Geometry: Measurement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Number & Quantity: 
Number Systems 
 
 

SL:6 Understands the 
rules for converting 
measurement units 
within the same 
system 
 
SL:7 Is skilled at 
solving multi-step 
word problems 
requiring conversions 
of measurement. 
 
SL:8 Understands 
reproducing a scale 
drawing at a different 
scale of a geometric 
shape or drawing 
 
SL:9 s skilled at finding 
surface area of 
triangular and 
rectangular prisms, 
triangular and 
rectangular pyramids. 
 
SL:10 Is skilled at 
finding volume of 
cones, cylinders, 
spheres, prisms, and 
pyramids 
 
SL:4 Is skilled at 
adding, subtracting, 
multiplying and 
dividing rational 
numbers 

 
 
 
 
 
 
 
 
 
 
Architect scale rule, scaling, 
drawn on paper and 
conversions 
 
 
Slight coverage with attics 
and airflow, cubic feet 
needed for fan needs 
 
 
 
 
 
Slight coverage estimating 
concrete 
 
 
 
For measurement + and - 
 
 
 

Retrieval (3) 
 
 
 
 
 
Retrieval (3) 
 
 
 
 
 
Comprehension (3) 
 
 
 
 
Retrieval (3) 
 
 
 
 
 
 
 
 
Retrieval (3) 
 
 
 
 
 
Retrieval (3) + and – only 
 
 
 



Number Sense: Fractions, 
Decimals, & Percents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Statistics & Probability: 
Data Analysis 
 
 
 

SL:1-4  
 
SL:6 Understands the 
rules for ordering and 
comparing fractions 
with like and unlike 
denominators. 
 
SL:9 Is skilled at 
addition and 
subtraction of mixed 
numbers. Is skilled at 
renaming fraction to 
simplest form. 
 
SL:13 Is skilled at 
finding the percent of a 
quantity 
 
SL:14 Is skilled at using 
proportional 
relationships to solve 
problems 
 
SL:15 Is skilled at 
converting among 
decimals, per cents and 
fractions. 
 
SL:7 Understands data 
can be represented and 
interpreted using stem 
plots 
 
 
 

Standards up to grade 5 
 

Retrieval (3) 
 
Analysis (3)  
 
 
 
 
 
Retrieval (3) 
 
 
 
 
 
 
Retrieval (3) 
 
 
 
Comprehension (3) 
 
 
 
 
Retrieval (3) 
 
 
 
 
Comprehension (2) 
 
 
 
 
 
 



Tools of Measurement: 
Measurement 

SL:6 Understands the 
rules for converting 
measurement units 
within the same 
system 
SL:7 Is skilled at 
solving multi-step 
word problems 
requiring conversions 
of measurement. 

Retrieval (3) 
 
 
 
 
Retrieval (3) 
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