
Semester Week Number Length of Time Unit Number Unit Title Essential Questions Learning Targets Standards Assessment Vocabulary Instructional Activities, Resources, and 
Teaching Notes

Building On Building Towards

1 1 1 Week N/A Course Introduction & Overview

1 2
3

2 Weeks 1 Safety What are the procedures that need to be followed in order to 
stay safe while working in the shop?
How are the tools and equipment used safely?
What does each tool and piece of equipment do?

The student will complete all safety tests for the 
class with a target score of 100% 

OSHA: 1910.132: Protective equipment, including personal protective 
equipment for eyes, face, head, and extremities, protective clothing, respiratory 
devices, and protective shields and barriers, shall be provided, used, and 
maintained in a sanitary and reliable condition wherever it is necessary by 
reason of hazards of processes or environment, chemical hazards, radiological 
hazards, or mechanical irritants encountered in a manner capable of causing 
injury or impairment in the function of any part of the body through absorption, 
inhalation or physical contact.

Safety Tests Personal Protective 
Equipment (PPE)
Eye protection
Safety equipment
Machine guards
Occupational Safety and 
Health Administration 
(OSHA)

Tools and equipment ready for demonstration 
purposes.
Materials to demonstrate operation of equipment.
PPE for teacher and students.

Knowledge of previous tools and equipment used. Using equipment within the shop safely and 
effectively

1 4 1 Week 2 Fractional Measurement Ruler How is fractional measurement used in metalworking?
How is a ruler read, interpreted, and used?

The student will add and subtract fractions with a 
target score of 75%

The student will measure different items using a 
ruler with a target score of 75%

NIMS: Quality Technician 1.02 Measurement: Select and use appropriate M&TE 
(Measuring and Test Equipment) to measure part feature in an accurate, 
repeatable and reproducible manner.

Ruler Measuring Worksheet
Fractional Math Worksheet
Fractional Measuring Test

Dial caliper
Micrometer
Ruler
Square
Title block
Plan and procedure

A mix of worksheet based and practical 
measurement based needs to be used to ensure 
students can read a ruler.
Each student will need to be able to demonstrate 
that they can read a ruler.

Being able to measure various materials for 
production of projects

Being able to measure various materials for 
production of projects

1 5
6
7

3 Weeks 3 Bench Manufacturing How is the bench manufacturing part produced in the most 
efficient manner that meets the requirements?
How are blueprints interpreted for production?

The student will safely operate equipment to 
produce a specified project with a target score of 
75%

NIMS: Benchwork Specialist 1.01 Process: Formulate strategies to fabricate and 
finish parts.
NIMS: Benchwork Specialist 2.04 Fabrication: Execute fabrication applications 
to produce parts.
NIMS: Benchwork Specialist 3.02 Measurements: Select and use appropriate 
M&TE (Measuring and Test Equipment) to measure part feature in an accurate, 
repeatable, and reproducible manner.

OSHA: 1910.133(a)(1): The employer shall ensure that each affected employee 
uses appropriate eye or face protection when exposed to eye or face hazards 
from flying particles, molten metal, liquid chemicals, acids or caustic liquids, 
chemical gases or vapors, or potentially injurious light radiation. 

Bench Project Rubric Hand tools
Tap and die
Fasteners
Threads
Coarse thread
Fine thread
Counterbore
Countersink

Order 10-15% more material for student errors.
Have extra taps and dies available for breaks.
Let students know that if a tap breaks then they 
may have to start the project again.
Prepare students in group rotations so they do not 
all crowd the machines at once.

Unit safety and measurement content from 
previous units.

Developing skills and confidence on equipment

1 8
9

2 Weeks 4 Decimal Measurement Dial Caliper & Micrometer How is decimal measurement used in metalworking?
How is a dial caliper read, interpreted, and used?
How is a micrometer read, interpreted, and used?

The student will add and subtract decimals with a 
target score of 75%

The student will measure different items using a dial 
caliper with a target score of 75%

The student will measure different items using a 
micrometer with a target score of 75%

NIMS: Quality Technician 1.02 Measurement: Select and use appropriate M&TE 
(Measuring and Test Equipment) to measure part feature in an accurate, 
repeatable and reproducible manner.

Dial Caliper Worksheet
Micrometer Worksheet
Decimal Math Worksheet
Decimal Measuring Test

Dial caliper
Micrometer

Have additional items for students to measure 
ready as well as the varying answers within the 
LMS for immediate grading.
The micrometer instruction will take longer to 
complete, have students practice the reading in 
steps so they can gain confidence with how the 
micrometer is used, start with each place value 
and then build from there.

Previous knowledge of decimals and 
measurement

Being able to measure various materials for 
production of projects

1 10
11
12
13
14
15
16
17

8 Weeks 5 Precision Manufacturing: Mill Project 1 & Lathe Project 1 How are the mill and lathe used to produce parts that will fit 
together?
What is the correct order that features of parts should be 
manufactured?
What special tooling is needed to produce these parts and 
their features? 

The student will safely operate equipment to 
produce a specified project with a target score of 
75%

NIMS: Manual Milling Specialist 1.01 Process: Formulate strategies to mill parts 
and qualify workholding devices for machine setup.
NIMS: Manual Milling Specialist 2.01 Workholding Device Alignment: Secure 
workholding devices to machines with various configurations.
NIMS: Manual Milling Specialist 2.02 Cutting Tool Assembly and Setting: 
Assemble and set cutting tools.
NIMS: Manual Milling Specialist 3.02 Process Execution: Execute milling 
applications to produce parts to specification.
NIMS: Manual Milling Specialist 5.02 Measurements: Select and use 
appropriate M&TE (Measuring and Test Equipment) to measure part feature in 
an accurate, repeatable, and reproducible manner.

NIMS: Manual Turning Specialist 1.01 Process: Formulate strategies to turn 
parts and qualify workholding devices for machine setup.
NIMS: Manual Turning Specialist 2.01 Workholding Device Alignment: Secure 
workholding devices to machines with various configurations.
NIMS: Manual Turning Specialist 2.02 Cutting Tool Assembly and Setting: 
Assemble and set cutting tools.
NIMS: Manual Turning Specialist 3.02 Process Execution: Execute turning 
applications to produce parts to specification.
NIMS: Manual Turning Specialist 5.02 Measurements: Select and use 
appropriate M&TE (Measuring and Test Equipment) to measure part feature in 
an accurate, repeatable, and reproducible manner.

OSHA: 1910.133(a)(1): The employer shall ensure that each affected employee 
uses appropriate eye or face protection when exposed to eye or face hazards 
from flying particles, molten metal, liquid chemicals, acids or caustic liquids, 
chemical gases or vapors, or potentially injurious light radiation. 

Precision Manufacturing Project 
Rubrics

Conventional milling
Climb milling
End milling
Face milling
Edge finder
Parallels
Collet

Carriage
Compound rest
Cross slide
Facing
Parting
Taper
Tailstock
Chuck
Dead center 
Live center
Knurling
Headstock

Order 10-15% more material for student errors.
Have extra tooling available for breaks, especially 
smaller mill bits and lathe inserts.
Let students know that they must use the speed 
and feed information to set the machines up 
correctly.
Prepare students in group rotations so they do not 
all crowd the machines at once.
Be vigilant with safety especially around the lathe.

Bench manufacturing project & measurement. Developing skills and confidence on equipment.

1 18 1 Week N/A Shop Cleanup & Midterm Exam Midterm Exam

2 1 1 Week N/A Safety & Equipment Review

2 2 1 Week N/A Math & Measuring Review

2 3
4
5
6
7
8
9
10

8 Weeks 6 Precision Manufacturing: Mill Project 2 & Lathe Project 2 How are the mill and lathe used to produce parts that will fit 
together?
What is the correct order that features of parts should be 
manufactured?
What special tooling is needed to produce these parts and 
their features? 

The student will safely operate equipment to 
produce a specified project with a target score of 
75%

NIMS: Manual Milling Specialist 1.01 Process: Formulate strategies to mill parts 
and qualify workholding devices for machine setup.
NIMS: Manual Milling Specialist 2.01 Workholding Device Alignment: Secure 
workholding devices to machines with various configurations.
NIMS: Manual Milling Specialist 2.02 Cutting Tool Assembly and Setting: 
Assemble and set cutting tools.
NIMS: Manual Milling Specialist 3.02 Process Execution: Execute milling 
applications to produce parts to specification.
NIMS: Manual Milling Specialist 5.02 Measurements: Select and use 
appropriate M&TE (Measuring and Test Equipment) to measure part feature in 
an accurate, repeatable,
and reproducible manner.

NIMS: Manual Turning Specialist 1.01 Process: Formulate strategies to turn 
parts and qualify workholding devices for machine setup.
NIMS: Manual Turning Specialist 2.01 Workholding Device Alignment: Secure 
workholding devices to machines with various configurations.
NIMS: Manual Turning Specialist 2.02 Cutting Tool Assembly and Setting: 
Assemble and set cutting tools.
NIMS: Manual Turning Specialist 3.02 Process Execution: Execute turning 
applications to produce parts to specification.
NIMS: Manual Turning Specialist 5.02 Measurements: Select and use 
appropriate M&TE (Measuring and Test Equipment) to measure part feature in 
an accurate, repeatable,
and reproducible manner.

OSHA: 1910.133(a)(1): The employer shall ensure that each affected employee 
uses appropriate eye or face protection when exposed to eye or face hazards 
from flying particles, molten metal, liquid chemicals, acids or caustic liquids, 
chemical gasses or vapors, or potentially injurious light radiation.

Precision Manufacturing
Project Rubrics

N/A Order 10-15% more material for student errors.
Have extra tooling available for breaks, especially 
smaller mill bits and lathe inserts.
Let students know that they must use the speed 
and feed information to set the machines up 
correctly.
Prepare students in group rotations so they do not 
all crowd the machines at once.
Be vigilant with safety especially around the lathe.

Precision manufacturing projects previously done, 
this is designed as a further continuation of the 
manufacturing process.

Further developing skills and confidence on 
equipment

Spring Break No Class Entire Week



Semester Week Number Length of Time Unit Number Unit Title Essential Questions Learning Targets Standards Assessment Vocabulary Instructional Activities, Resources, and 
Teaching Notes

Building On Building Towards

2 11
12
13
14
15
16
17
18

8 Weeks 7 Alternative Manufacturing Project How will the specified part be produced?
What tooling and equipment will be needed to produce this 
part?
What will be your order of operations so you can produce the 
part in the most accurate manner?

The student will safely operate equipment to 
produce a specified project with a target score of 
75%

NIMS: Benchwork Specialist 1.01 Process: Formulate strategies to fabricate and 
finish parts.
NIMS: Benchwork Specialist 2.04 Fabrication: Execute fabrication applications 
to produce parts.
NIMS: Benchwork Specialist 3.02 Measurements: Select and use appropriate 
M&TE (Measuring and Test Equipment) to measure part feature in an accurate, 
repeatable, and reproducible manner.

NIMS: Manual Milling Specialist 1.01 Process: Formulate strategies to mill parts 
and qualify workholding devices for machine setup.
NIMS: Manual Milling Specialist 2.01 Workholding Device Alignment: Secure 
workholding devices to machines with various configurations.
NIMS: Manual Milling Specialist 2.02 Cutting Tool Assembly and Setting: 
Assemble and set cutting tools.
NIMS: Manual Milling Specialist 3.02 Process Execution: Execute milling 
applications to produce parts to specification.
NIMS: Manual Milling Specialist 5.02 Measurements: Select and use 
appropriate M&TE (Measuring and Test Equipment) to measure part feature in 
an accurate, repeatable, and reproducible manner.

NIMS: Manual Turning Specialist 1.01 Process: Formulate strategies to turn 
parts and qualify workholding devices for machine setup.
NIMS: Manual Turning Specialist 2.01 Workholding Device Alignment: Secure 
workholding devices to machines with various configurations.
NIMS: Manual Turning Specialist 2.02 Cutting Tool Assembly and Setting: 
Assemble and set cutting tools.
NIMS: Manual Turning Specialist 3.02 Process Execution: Execute turning 
applications to produce parts to specification.
NIMS: Manual Turning Specialist 5.02 Measurements: Select and use 
appropriate M&TE (Measuring and Test Equipment) to measure part feature in 
an accurate, repeatable, and reproducible manner.

OSHA: 1910.133(a)(1): The employer shall ensure that each affected employee 
uses appropriate eye or face protection when exposed to eye or face hazards 
from flying particles, molten metal, liquid chemicals, acids or caustic liquids, 
chemical gases or vapors, or potentially injurious light radiation. 

Alternative Manufacturing Project 
Rubric

CNC
G & M Code
CAD
CAM

Sheet Metal
Pattern and stretch out 
Hem
Stakes
Bending brakes
Slip roller

Welding
Gas welding
Oxyacetylene welding
Shielded metal arc welding 
SMAW
Arc welding and stick 
welding
Gas tungsten arc welding 
GTAW
Tungsten inert gas welding 
TIG
Gas metal arc welding 
GMAW
Metal inert gas welding MIG

Order 10-15% more material for student errors.
Have extra tooling available for breaks, especially 
smaller mill bits and lathe inserts.
Let students know that they must use the speed 
and feed information to set the machines up 
correctly.
Prepare students in group rotations so they do not 
all crowd the machines at once.
Be vigilant with safety especially around the lathe.

All prior knowledge learned within the class up to 
this point.

A solid foundation of metalworking so the students 
can progress into the next metal working class.

2 18
20

2 Weeks Shop Cleanup & Final Exam Final Exam


