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COURSE DESCRIPTION:
This course provides the students with terms and definitions, theory of orthographic projection, and other information required to interpret drawings used in the machine trades. Topics include multiview projection, pictorial drawings, dimensions and notes, lines and symbols, and sketching. Upon completion, students should be able to interpret blueprint drawings used in the machine trades.
CREDIT HOURS 

Theory Credit Hours  
  

3 hours
Lab Credit Hours



0 hours  

Total Credit Hours 



3 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Programs may schedule practical lab hours as 3:1 or 2:1 contact to credit ratio; Clinical hours are 3:1 contact to credit ratio; and Preceptorships may be scheduled as 3:1 (P3) or 5:1 (P5) (Ref Board Policy 705.01).

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· Interpret components of  Industrial Drawing

· Interpret Orthographic Drawings

· Interpret Dimensions and Notations to Industry Drawing

· Interpret Geometric Dimensioning and Tolerancing symbols applied to Industry Drawings

· Interpret Machining Processes

· Interpret Assembly Drawings

INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to blueprint reading for machinists.
· Psychomotor – Apply principles of blueprint reading for machinists.
· Affective – Value the importance of adhering to policy and procedures related to blueprint reading for machinists.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A – INDUSTRIAL DRAWINGS

	MODULE DESCRIPTION – 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Interpret components of  industrial drawings.
	A1.1
This competency is measured cognitively
	2

	LEARNING OBJECTIVES 
	KSA

	A1.1.1 
Name types of Industry Drawings

A1.1.2 
Demonstrate differences between Orthographic Working Drawings and Technical Illustrations

A1.1.3 
Identify methods of reproducing prints

A1.1.4 
Identify typical components of Title Blocks

A1.1.5 
Identify standard sheet sizes

A1.1.6 
Name parts of a title block

A1.1.7 
Identify standard abbreviations for materials

A1.1.8 
Identify relationships of Linetypes and Symbols

A1.1.9 
Identify standard alphabet of Lines

A1.1.10 
Identify standard symbols
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	MODULE A OUTLINE:
· Types of Industry Drawings.

· Typical components of Title Blocks

· Relationships of Line types and Symbols



	MODULE B – ORTHOGRAPHIC DRAWINGS

	MODULE DESCRIPTION – 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Interpret Orthographic        Drawings.
	B1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1 
Analyze the relationships of views to multi-view drawings (one-view, two-view, three-view or more).
B1.1.2 
Identify Six Principal Views of Multi-view Projection.
B1.1.3 
Identify correct arrangement of views.
B1.1.4 
Analyze the relationships of Auxiliary Views to multi-view drawings.

B1.1.5 
Identify true shape features of an inclined surface.
B1.1.6 
Identify differences between primary and secondary auxiliary views.

B1.1.7 
Analyze the relations of Sectional Views to multi-view drawings.

B1.1.8 
Identify types of Sectional Views.

B1.1.9 
Identify hatch symbols.
B1.1.10 
Identify correct arrangement of sectional views.
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	MODULE B OUTLINE:
· Relationships of views to multi-view drawings (one-view, two-view, three-

view or more)

· Relationships of Auxiliary Views to multi-view drawings

· Relations of Sectional Views to multi-view drawings



	MODULE C – DIMENSIONS AND NOTATIONS

	MODULE DESCRIPTION – 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Interpret Dimensions and Notations to Industry Drawing.
	C1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	C1.1.1 
Identify Methods of applying Size and Location Dimensions.
C1.1.2 
Identify standards for applying size dimensions.

C1.1.3  
Identify standards for applying location dimensions.

C1.1.4 
Identify Methods of applying Basic Tolerances and Limits.

C1.1.5 
Calculate upper and lower limits of Basic dimensions.

C1.1.6 
Apply Shaft and Hole tolerances.
C1.1.7 
Apply Running and Sliding Fits.
C1.1.8 
Identify Methods of Dimensioning Holes.
C1.1.9 
Identify various Machining operations used in dimensioning


Diameters.
C1.1.10 Identify standards for dimensioning circular hole patters.

C1.1.11 Identify Methods of using SI or Metric System of applying Dimensions to Machine prints.

C1.1.12 Convert English Dimensions to Metric.

C1.1.13 Identify First Angle Projection Views.
	2

1

2

2

2

2

2

2

1

1

2

2

1

	MODULE C OUTLINE:
· Methods of applying Size and Location Dimensions

· Methods of applying Basic Tolerances and Limits

· Methods of Dimensioning Holes

· Methods of using SI or Metric System of applying Dimensions to Machine prints




	MODULE D – GEOMETRIC DIMENSIONING AND TOLERANCING SYMBOLS

	MODULE DESCRIPTION – 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Interpret Geometric    


Dimensioning and Tolerancing 


symbols applied to Industry  


Drawings.
	D1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	D1.1.1 
Evaluate the proper use of Datums and Coordinates.
D1.1.2 
Identify three Datum Reference Frames of a Part.
D1.1.3 
Identify relationship of Datums for cylindrical parts.

D1.1.4 
Identify Datum Feature Target Symbols and Feature Control Frame Symbol. 

D1.1.5 
Identify Types and Characteristics of GD&T symbols.

D1.1.6 
Identify Types of GD&T Tolerances.
D1.1.7 
Identify GD&T Symbols to their Characteristic.
D1.1.8 
Demonstrate knowledge of the Cartesian Coordinate System.

D1.1.9 
Locate points, lines, and planes using Cartesian Coordinate System.
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	MODULE D OUTLINE:
· Datums and Coordinates

· Types and Characteristics of GD&T symbols.

· Cartesian Coordinate System.




	MODULE E – MACHINING PROCESSES

	MODULE DESCRIPTION – 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Interpret machining processes.
	E1.1
This competency is measured cognitively.
	1

	LEARNING OBJECTIVES 
	KSA

	E1.1.1 
Identify use of Counter bores, Countersinks and Spotface Holes.

E1.1.2 
Identify components of Counterbored Holes.

E1.1.3 
Identify components of Countersunk Holes.

E1.1.4 
Identify components of Spotfaced Holes.

E1.1.5 
Identify use of Fillets, Rounds and Slots.

E1.1.6 
Explain the difference between a Fillet and a Rounds.
E1.1.7 
Explain the difference between a Tee Slot and a DoveTail Slot.

E1.1.8 
Identify use of Finish symbols, Bosses and Pads.

E1.1.9 
Identify Machined Surface Symbols.
E1.1.10 
Explain the function of Bosses and Pads.
E1.1.11 
Identify use of Tapers, Chamfers and Bevels.
E1.1.12 
Identify types of Tapers.
E1.1.13 
Identify methods of dimensioning Chamfers.
E1.1.14 
Identify methods of dimensioning Bevels.
E1.1.15 
Identify use of Necks and Knurling.
E1.1.16 
Explain the process of Undercuts or Grooving. 

E1.1.17 
Explain the process of Knurling.

E1.1.18 
Identify use of Keyseats and Flats.
E1.1.19 
Identify Square, Flat, and Woodruff Keyseats and Keyways and 


Flats.
E1.1.20 
Identify method of dimensioning Hole and Shafts with Keyseats and


Keyways.
E1.1.21 
Identify Screw Thread representation and specifications.
E1.1.22 Identify symbols for Thread Specifications.
E1.1.23 Identify common Standard Thread Forms.
E1.1.24 Identify Classifications of Fit.
E1.1.25 Identify Thread Series.
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	MODULE E OUTLINE:
· Counter bores, Countersinks and Spotface Holes.

· Fillets, Rounds and Slots.

· Finish symbols, Bosses and Pads.

· Tapers, Chamfers and Bevels

· Necks and Knurling

· Keyseats and Flats

· Screw Thread representation and specifications




	MODULE F – ASSEMBLY DRAWINGS

	MODULE DESCRIPTION – 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Interpret assembly 


Drawings.

	F1.1
This competency is measured cognitively.
	

	LEARNING OBJECTIVES 
	KSA

	F1.1.1 
Evaluate the proper working relationship of mating parts and their functions.
F1.1.2 
Identify Detailed Drawings to be used in an Assembly.

F1.1.3 
Determine Scales to be use for Assembly Drawings.

F1.1.4 
Explain purpose for Reference Dimensions in Assembly Drawings.

F1.1.5 
Identify differences between Assembled and Exploded Assemblies.

F1.1.6 
Identify Layout Assembly Drawings.
F1.1.7 
Identify Installation Assembly Drawings.
F1.1.8 
Identify Diagram Assembly Drawings.

F1.1.9 
Identify Working Assembly Drawings.
F1.1.10 
Identify Exploded Assembly Drawings.
F1.1.11 
Analyze components of Bill of Materials List.
F1.1.12 
List information found in a Typical Bill of Materials List.
F1.1.13 
List information found in a Typical Revisions Block.

F1.1.14 
Identify Types of Technical Illustrations.

F1.1.15 
Identify Isometric Drawings.
F1.1.16 
Identify Oblique Drawings.
F1.1.17
Identify Perspective Drawings.
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	MODULE F OUTLINE:
· Evaluate the proper working relationship of mating parts and their functions

· Assembled and Exploded Assemblies.

· Components of Bill of Materials List

· Types of Technical Illustrations.




LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation. 
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	KSA
	1
	2
	3
	4

	Module A
	90%
	10%
	
	

	Module B
	40%
	30%
	30%
	

	Module C
	31%
	69%
	
	

	Module D
	89%
	11%
	
	

	Module E
	64%
	36%
	
	

	Module F
	76%
	6%
	18%
	


The KSA is NOT determined by the verb used in the learning objective, but rather in the context in which the verb is used and the depth of knowledge and skills required. 
Example: Three KSA levels using the same verb (describe):
KSA 1 – Describe three characteristics of metamorphic rocks. (simple recall)

KSA 2 – Describe the difference between metamorphic and igneous rocks. (requires cognitive processing to determine the differences in the two rock types)

KSA 3 – Describe a model that you might use to represent the relationships that exist within the rock cycle. (requires deep understanding of rock cycle and a determination of how best to represent it)
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	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Recognize basic information about the subject including terms and nomenclature.

· Students must demonstrate ability to recall information such as facts, terminology or rules related to information previously taught.  
· Performs simple parts of the competency.  Student requires close supervision when performing the competency.

	2
	Moderate Knowledge and Proficiency
	· Distinguish relationships between general principles and facts. Adopts prescribed methodologies and concepts.
· Students must demonstrate understanding of multiple facts and principles and their relationships, and differentiate between elements of information.  Students state ideal sequence for performing task. 
· Performs most parts of the competency with instructor assistance as appropriate.

	3
	Advanced Knowledge and Proficiency
	· Examines conditions, findings, or other relevant data to select an appropriate response.  

· The ability to determine why and when a particular response is appropriate and predict anticipated outcomes. 
· Students demonstrate their ability to seek additional information and incorporate new findings into the conclusion and justify their answers.
· Performs all parts of the competency without instructor assistance.

	4
	Superior Knowledge and Proficiency
	· Assessing conditions, findings, data, and relevant theory to formulate appropriate responses and develop procedures for situation resolution. Involves higher levels of cognitive reasoning. 
· Requires students to formulate connections between relevant ideas and observations. 
· Students apply judgments to the value of alternatives and select the most appropriate response. 
· Can instruct others how to do the competency.
· Performs competency quickly and accurately.

	A
	Affective Objective
	· Describes learning objectives that emphasize a feeling tone, an emotion, or a degree of acceptance or rejection.  
· Objectives vary from simple attention to selected phenomena to complex but internally consistent qualities of character and conscience. 
· Expressed as interests, attitudes, appreciations, values, and emotional sets or biases.
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