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Course Outcome Summary 

 

Course Information 31420302 Blueprint Reading 

Description Introduction to ready and interpreting prints and industrial 

drawings. Interpretation of views, projection, lines, sections, 

working and assembly drawings relative to manufacturing 

processes and order of operations. 

Career Cluster  Manufacturing 

Instructional Level  Technical Diploma Courses 

Total Credits  1.00 

Total Hours  36.00 

Types of Instruction Instruction Type Credits/Hours 

Lecture 1 CR / 36 HR 

Course History 

Last Approval Date 8/27/2014 

Purpose/Goals Interpret prints, working drawings and industrial drawings in the 

manufacturing environment. 

Target Population This course is targeted toward individuals who desire application 

based blueprint reading skills to improve employability. This 

includes incumbent workers who need to update print reading skills 

for their job, displaced workers, low-income workers who would 

like to improve their employability and skills, high school 

graduates, and individuals who may be in need of basic education 

integrated with job skills. This course is designed to meet the 

completion requirements of Western Technical College's Machine 

Tool technical diploma program and the requirements to earn a 

"CNC Operator" certificate as part of a CNC Skills Institute. 

Textbooks Blueprint Reading for Machine Trades. 7th Edition. Copyright 

2012. Schultz, Russ. Publisher: Pearson. ISBN-13:978-0-13-

217220-2. Required. 

Learner Supplies Graph paper ¼” squares. Required. 
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Core Abilities 

1. Apply mathematical concepts. 

Status Active 

 

Program Outcomes 

1. MACH 2. Interpret industrial/engineering drawings 

Type TSA Status Active 

Summative Assessment Strategies 

1.1. in a performance demonstration 

Criteria 

1.1. Interpret orthographic projections 

1.2. Interpret lines, symbols, standards, and notations 

1.3. Interpret a Bill of Materials 

1.4. Interpret a title block 

1.5. Determine location of part features according to established specifications 

1.6. Calculate tolerances according to established specifications 

1.7. Develop drawings that follow view projection standards 

1.8. Interpret Geometric Dimensioning and Tolerancing 

 

2. MACH 3. Apply precision measuring methods to part inspection 

Type TSA Status Active 

Summative Assessment Strategies 

2.1. in a performance demonstration 

Criteria 

2.1. Select correct measuring tool for job requirements 

2.2. Demonstrate care of precision measuring equipment according to established 

procedures 

2.3. Convert English/metric measurements 

2.4. Use standard industry measurement terminology 

2.5. Perform precision measurement according to established procedures 

2.6. Complete an inspection document to verify print specifications 

2.7. Use computer aided metrology 
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Course Competencies 

1. Analyze engineering drawings of individual parts. 

Domain Cognitive Level Analyzing Status Active 

Assessment Strategies 

1.1. in the classroom, lab, or shop setting 

Criteria 

Performance will be satisfactory when: 

1.1. Learner participates in classroom discussion. 

1.2. Learner correctly demonstrates how to fold and roll prints. 

1.3. Learner correctly demonstrates how prints should be handled in the shop. 

1.4. Demonstration score is a minimum of 80%. 

Learning Objectives 

1.a. Describe an engineering drawing. 

1.b. Demonstrate how to handle engineering drawings correctly. 

1.c. Define various terms, symbols, and abbreviations as they apply to engineering 

drawings. 

1.d. Recognize the different types of lines used in engineering drawings and their 

purposes. 

1.e. Recognize different dimensioning systems and methods used in engineering drawings. 

1.f. Interpret title block information. 

1.g. Interpret notes in engineering drawings. 

1.h. Recognize the arrangement of views in an engineering drawing using third angle 

orthographic projection. 

1.i. Interpret various types of sectional and auxiliary views used in engineering drawings. 

1.j. Calculate missing dimensions. 

 

2. Interpret terminology and abbreviations associated with engineering drawings. 

Domain Cognitive Level Applying Status Active 

Assessment Strategies 

2.1. in the classroom, lab, or shop setting 

Criteria 

Performance will be satisfactory when: 

2.1. Learner uses references to define terms. 

2.2. Learner scores a minimum of 80% on terminology and abbreviation assignments 

2.3. Learner uses appropriate abbreviations and terminology in classroom and shop 

conversations. 

2.4. Learner scores a minimum of 80% on terminology section of tests and quizzes. 
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Learning Objectives 

2.a. Define print reading terminology. 

2.b. Explain machining terminology. 

2.c. Interpret abbreviations. 

 

3. Interpret the layout of views of an object. 

Domain Cognitive Level Comprehension Status Active 

Assessment Strategies 

3.1. in the classroom, lab, or shop setting 

3.2. in assignments and tests 

Criteria 

Performance will be satisfactory when: 

3.1. Learner correctly identifies the primary views in an assignment. 

3.2. Learner cuts out and correctly labels views in a paper folding assignment. 

3.3. Learner draws projection lines between views to correctly identify features on a print. 

3.4. Learner selects correct views in assignments. 

3.5. Learner correctly identifies surfaces by labeling in assignments. 

3.6. Learner correctly identifies pictorial and orthographic views in an assignment. 

3.7. Learner determines the correct dimensions on prints relative to views. 

3.8. Learner determines the correct dimensions of object features relative to views. 

3.9. Learner scores a minimum of 80% on assignments. 

3.10. Learner scores a minimum of 80% on tests and quizzes. 

Learning Objectives 

3.a. Identify the primary views of an object. 

3.b. Select the placement of views on a print. 

3.c. Differentiate between pictorial and orthographic projection drawings. 

3.d. Demonstrate the use of projection lines. 

3.e. Determine appropriate dimensions of length, width, and height related to views. 

3.f. Differentiate between first and third angle projection on prints. 

3.g. Visualize basic shapes of objects. 

 

4. Identify the types of lines found on engineering drawings. 

Domain Cognitive Level Analyzing Status Active 

Assessment Strategies 

4.1. in classroom, lab, or shop setting 

4.2. in assignments and tests 
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Criteria 

Performance will be satisfactory when: 

4.1. Learner accurately draws examples of line types. 

4.2. Learner correctly labels line types on prints. 

4.3. Learner correctly describes the use of each type of line in a written assignment. 

4.4. Learner correctly identifies views by using object and hidden lines. 

4.5. Learner uses center lines, object lines, and other types of lines to correctly determine 

part feature boundaries and sizes. 

4.6. Learner scores a minimum of 80% on assignments. 

4.7. Learner scores a minimum of 80% on tests. 

Learning Objectives 

4.a. Identify the types of lines found on prints. 

4.b. Describe the use of lines found on prints. 

4.c. Locate corresponding lines or surfaces in various views. 

4.d. Relate line types to part feature sizes. 

 

5. Sketch objects in different views. 

Domain Cognitive Level Application Status Active 

Assessment Strategies 

5.1. in the classroom, lab, or shop setting 

5.2. given prints and objects 

5.3. in paper and pencil assignments and tests 

5.4. in practical application assignments 

Criteria 

Performance will be satisfactory when: 

5.1. Learner accurately sketches objects, using the correct types of lines to represent 

features. 

5.2. Learner accurately sketches objects using correct view placement. 

5.3. Learner correctly completes missing views of orthographic drawings by viewing 

isometric view. 

5.4. Learner correctly sketches isometric view based on orthographic views. 

5.5. Learner uses correct line types to fully dimension sketches, identifying length, width, 

height, and placement of features. 

5.6. Learner scores a minimum of 75% on sketching assignments. 

5.7. Learner scores a minimum of 75% on sketching section of tests and quizzes. 

Learning Objectives 

5.a. Visualize how actual part features should appear based on print features. 

5.b. Sketch drawings, incorporating the alphabet of lines. 

5.c. Sketch simple orthographic drawings. 

5.d. Draw missing views of objects based on given views. 
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6. Identify the dimensioning system being used on an engineering drawing. 

Domain Cognitive Level Analyzing Status Active 

Assessment Strategies 

6.1. in the classroom, lab, or shop setting 

6.2. given written or applied assignments 

6.3. given prints or objects 

6.4. on tests and quizzes 

Criteria 

Performance will be satisfactory when: 

6.1. Learner correctly determines the dimensioning system used on various prints. 

6.2. Learner correctly identifies dimensioning methods used on various prints. 

6.3. Learner determines the measurement device to use for a given application or 

assignment. 

6.4. Learner measures or "scales" prints to determine approximate part and features sizes 

and locations. 

6.5. Learner determines part measurements using a baseline as a reference. 

6.6. Learner accurately determines fractional equivalents for part features and sizes given 

in decimal and metric dimensions. 

6.7. Learner accurately determines decimal equivalents for part features and sizes given in 

fractional and metric dimensions. 

6.8. Learner accurately determines metric equivalents for part features and sizes given in 

fractional and decimal dimensions. 

6.9. Learner correctly dimensions a print per instructions, using correct measurement 

system. 

6.10. Learner uses coordinate dimensioning to specify part feature locations for machining. 

6.11. Learner scores a minimum of 80% on assignments. 

6.12. Learner scores a minimum of 80% on tests and quizzes. 

Learning Objectives 

6.a. Describe methods of dimensioning drawings. 

6.b. Relate dimensioning systems to mathematical concepts. 

6.c. Explain how baselines will be used for locating a part for manufacture. 

6.d. Explain how coordinate dimensioning is used in CNC machining. 

6.e. Convert dimensions to other units. 

6.f. Demonstrate the rules of dimensioning a part. 

6.g. Calculate the dimensions on a print. 
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7. Interpret dimensions on prints. 

Domain Cognitive Level Application Status Active 

Assessment Strategies 

7.1. in the classroom, lab, or shop setting 

7.2. in written and applied assignments 

7.3. given prints and objects 

7.4. on tests and quizzes 

Criteria 

Performance will be satisfactory when: 

7.1. Learner correctly calculates the overall dimensions of an objects to select the 

appropriate stock. 

7.2. Learner accurately calculates dimensions that are missing for part sizes and features. 

7.3. Learner accurately calculates radii and diameter dimensions. 

7.4. Learner calculates stock size and total length of stock required for an order of multiple 

parts. 

7.5. Learner calculates included angles and missing angular dimensions. 

7.6. Learner determines overall dimensions for machined features. 

7.7. Learner determines which features and sizes are critical based on the type of feature 

and given print dimensions. 

7.8. Learner scores a minimum of 80% on assignments. 

7.9. Learner scores a minimum of 80% on tests and quizzes. 

Learning Objectives 

7.a. Determine overall part sizes for stock selection. 

7.b. Apply mathematical concepts to interpret print dimensions. 

7.c. Determine part feature locations. 

7.d. Interpret angular measurements on prints. 

7.e. Calculate missing dimensions. 

7.f. Interpret part feature sizes. 

7.g. Identify critical dimensions. 

 

8. Interpret title blocks. 

Domain Cognitive Level Application Status Active 

Assessment Strategies 

8.1. in the classroom, lab, or shop setting 

8.2. given prints and objects 

8.3. in written and applied assignments 

8.4. on tests and quizzes 
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Criteria 

Performance will be satisfactory when: 

8.1. Learner correctly answers questions on title block information assignments and tests. 

8.2. Learner correctly identifies whether a dimension uses a specified or unspecified 

tolerance. 

8.3. Learner correctly applies tolerance information to print dimensions. 

8.4. Learner correctly lists important information found in title blocks. 

8.5. Learner selects correct material for manufacture of parts. 

8.6. Learner describes changes that have resulted from revisions. 

8.7. Learner scores a minimum of 80% on assignments. 

8.8. Learner scores a minimum of 80% on tests and quizzes. 

Learning Objectives 

8.a. Describe the information found in a title block. 

8.b. Identify other elements of information found on a print. 

8.c. Identify the current drawing revision and the changes that have occurred to the part 

drawing. 

8.d. Apply tolerance information found in title blocks. 

8.e. Differentiate between specified and unspecified tolerances. 

8.f. Define tolerance terminology. 

 

9. Calculate dimensional allowances on parts. 

Domain Cognitive Level Applying Status Active 

Assessment Strategies 

9.1. in the classroom, lab, or shop setting 

9.2. given prints and objects 

9.3. in written and applied assignments 

9.4. on tests and quizzes 

Criteria 

Performance will be satisfactory when: 

9.1. Learner correctly describes the various types of tolerance information found on prints. 

9.2. Learner applies tolerances to fractional, decimal, and metric print dimensions to 

determine part acceptability. 

9.3. Learner accurately calculates dimensional limits using title block information. 

9.4. Learner accurately calculates dimensional limits using specified tolerances. 

9.5. Learner correctly applies tolerance information to mating parts and determines fit 

classification. 

9.6. Learner participates in class discussion of decision making as it pertains to part 

acceptability and rework versus scrap. 

9.7. Learner uses tolerance information to correctly determine material condition for 

reworking or scrapping parts. 

9.8. Learner scores a minimum of 85% on assignments. 
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9.9. Learner scores a minimum of 85% on tolerance application section of tests and 

quizzes. 

Learning Objectives 

9.a. Interpret various methods of tolerance. 

9.b. Determine tolerances on dimensions. 

9.c. Calculate limits on dimensions. 

 

10. Interpret symbols commonly found on engineering drawings. 

Domain Cognitive Level Applying Status Active 

Assessment Strategies 

10.1. in the classroom, lab, or shop setting 

10.2. in written and applied assignments 

10.3. given prints and objects 

10.4. on tests and quizzes 

Criteria 

Performance will be satisfactory when: 

10.1. Learner locates notes on prints and accurately describes whether the notes are general 

or local. 

10.2. Learner correctly labels machining symbols on a print and writes a brief 

interpretation. 

10.3. Learner locates surface finish symbols on prints and correctly explains the type of 

machine and process used to achieve the finish specified. 

10.4. Learner correctly describes the meaning of various notes on prints. 

10.5. Learner correctly labels geometric symbols on prints and writes brief interpretations of 

the symbols. 

10.6. Learner scores a minimum of 80% on assignments. 

10.7. Learner scores a minimum of 80% on the symbol and note section of tests and 

quizzes. 

Learning Objectives 

10.a. Identify symbols found on prints. 

10.b. Interpret machining symbols found on prints. 

10.c. Interpret surface texture symbols found on prints. 

10.d. Interpret common geometric symbols found on prints. 

10.e. Interpret notes commonly found on prints. 
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11. Analyze machining details. 

Domain Cognitive Level Analysis Status Active 

Assessment Strategies 

11.1. in classroom, lab, or shop setting 

11.2. in discussions, written, and applied assignments 

11.3. on tests and quizzes 

11.4. given all available tools in classroom and shop 

11.5. given prints and objects 

Criteria 

Performance will be satisfactory when: 

11.1. Learner identifies machined details on prints and correctly selects the type of tool used 

to create the detail. 

11.2. Learner identifies machined details on prints and correctly describes the application or 

purpose of the detail. 

11.3. Learner accurately calculates the locations and sizes for machined details shown on 

prints and correctly specifies the size of tools needed to manufacture the detail. 

11.4. Learner participates in group discussions to determine the most appropriate order in 

which to perform machining operations specified on prints. 

11.5. Learner uses prints and information gained in group discussions to correctly list the 

order in which tools must be used to achieve part details. 

11.6. Learner achieves a score of 80% or higher on assignments. 

11.7. Learner scores a minimum of 80% on the machining detail section of tests and 

quizzes. 

Learning Objectives 

11.a. Define machining terminology. 

11.b. Identify machining detail. 

11.c. Determine the location of machined details. 

11.d. Determine the sizes of machined details. 

11.e. Explain the machining processes used to achieve the detail in the part. 

11.f. Specify the size of a contour. 

11.g. Calculate distances between machined details. 

11.h. Discuss order of operations related to machined details. 

11.i. Determine order of operations based on print specifications. 

 

12. Interpret section views. 

Domain Cognitive Level Analysis Status Active 

Assessment Strategies 

12.1. in the classroom, lab, or shop setting 

12.2. given prints and objects 

12.3. in written and applied assignments 

12.4. on tests and quizzes 
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Criteria 

Performance will be satisfactory when: 

12.1. Learner correctly specifies whether section views shown are full, half, offset, broken, 

revolved, or other types of sections. 

12.2. Learner defines terminology associated with section views and describes the purpose 

of sectioning views. 

12.3. Learner correctly identifies machining details and the locations of part details based 

on section views. 

12.4. Learner identifies cutting planes and related part details in alternate views. 

12.5. Learner correctly answers questions on section view assignments. 

12.6. Learner scores a minimum of 80% on assignments. 

12.7. Learner scores a minimum of 80% on tests and quizzes. 

Learning Objectives 

12.a. Define section terminology. 

12.b. Identify various section lines. 

12.c. Interpret different types of sectional views. 

 

13. Interpret working or detail drawings. 

Domain Cognitive Level Application Status Active 

Assessment Strategies 

13.1. in classroom, lab, or shop setting 

13.2. in written and applied assignments 

13.3. given prints and objects 

13.4. on tests and quizzes 

Criteria 

Performance will be satisfactory when: 

13.1. Learner correctly specifies whether prints shown are one view or multiple view 

drawings and whether there is sufficient detail to classify them as working drawings. 

13.2. Learner uses knowledge and skills gained in previous lessons to calculate distances, 

determine sizes and locations of features, specify machining processes, and answer 

related questions for one-view and multiple view drawings. 

13.3. Learner scores a minimum of 80% on assignments. 

13.4. Learner scores a minimum of 80% on tests and quizzes. 

Learning Objectives 

13.a. Identify one-view drawings. 

13.b. Interpret details on one-view drawings. 

13.c. Identify multiple view drawings. 

13.d. Interpret details on multiple view drawings. 
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14. Interpret auxiliary views. 

Domain Cognitive Level Evaluation Status Active 

Assessment Strategies 

14.1. in the classroom, lab, or shop setting 

14.2. given prints and objects 

14.3. in written and applied assignments 

14.4. on tests and quizzes 

Criteria 

Performance will be satisfactory when: 

14.1. Learner describes the effects of the appearance of details drawn on angled surfaces 

and the purpose of auxiliary views. 

14.2. Learner uses prints to identify partial and complete auxiliary views. 

14.3. Learner sketches and dimensions features on auxiliary views based on given primary 

views. 

14.4. Learner interprets the angle plate drawing by analyzing the views, solving problems, 

and answering questions. 

14.5. Learner scores a minimum of 80% on assignments. 

14.6. Learner scores a minimum of 80% on tests and quizzes. 

Learning Objectives 

14.a. Identify auxiliary views. 

14.b. Interpret details on auxiliary views. 

14.c. Determine dimensions on auxiliary views. 

 

15. Analyze engineering drawings of multi-part assemblies. 

Domain Cognitive Level Analyzing Status Active 

Assessment Strategies 

15.1. in classroom, lab, or shop setting 

15.2. given industrial prints 

15.3. on applied assignments 

15.4. on tests and quizzes 

Criteria 

Performance will be satisfactory when: 

15.1. Learner identifies and specifies the quantity of each part in an assembly drawing 

based on the parts list. 

15.2. Learner creates a parts list from an assembly drawing. 

15.3. Learner uses detailed drawings of each part of an assembly drawing to specify the 

machining processes required for each part. 

15.4. Learner correctly answers print reading questions for an assembly drawing and related 

parts. 

15.5. Learner scores a minimum of 80% on assignments. 
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15.6. Learner scores a minimum of 80% on assembly drawing section of tests and quizzes. 

Learning Objectives 

15.a. Identify assembly drawings. 

15.b. Interpret parts lists. 

15.c. Interpret sub-assembly drawings. 

15.d. Interpret detail drawings. 

15.e. Interpret working assembly drawings. 

 

16. Layout dimensions and detail locations based on print specifications. 

Domain Psychomotor Level Practice Status Active 

Assessment Strategies 

16.1. in the lab or shop setting 

16.2. given prints and any available tools, materials, and equipment 

16.3. individually 

16.4. in an applied assignment 

Criteria 

Performance will be satisfactory when: 

16.1. Learner follows all safety rules in the shop. 

16.2. Learner uses print to select the correct stock material and stock size. 

16.3. Learner cleans and deburrs stock before applying layout fluid. 

16.4. Learner protects workbench surfaces while applying layout fluid to work piece and 

lets it dry before placing it on the surface plate. 

16.5. Learner uses print to correctly determine the two baseline surfaces for layout. 

16.6. Learner correctly determines which features shown on the print will be transferred to 

the workpiece during layout. 

16.7. Learner correctly calculates any missing dimensions and center lines required for 

layout. 

16.8. Learner selects the appropriate tools needed for layout and sets the heights. 

16.9. Learner accurately scribes lines on part. 

16.10. Learner checks the part layout for accuracy using the part print for comparison. 

16.11. Part that is laid out scores a minimum of 85% based on rubric criteria. 

Learning Objectives 

16.a. Select material for layout. 

16.b. Apply layout die per procedural guidelines. 

16.c. Select baselines for layout (select appropriate surfaces). 

16.d. Calculate dimensions. 

16.e. Scribe lines for appropriate dimensions and detail. 

16.f. Compare layout to print specifications. 
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17. Develop a part production process plan from an engineering drawing. 

Domain Cognitive Level Creating Status Active 

Assessment Strategies 

17.1. in the classroom, lab, or shop setting 

17.2. in groups of not more than three individuals 

17.3. in a written and applied assignment 

17.4. given a print and any resources available in the classroom or shop 

Criteria 

Performance will be satisfactory when: 

17.1. Learner works cooperatively with a group of peers to interpret a print and create a 

process plan. 

17.2. Process plan lists all the processes required to make the part. 

17.3. Process plan includes the size and quantity of material required and any other required 

parts. 

17.4. Process plan lists the tools and the feeds and speeds have been correctly calculated. 

17.5. Process plan includes a written description and diagram of the fixture(s) or work 

holding devices required for manufacture. 

17.6. Process plan includes the print as an attachment with the tolerances and critical 

dimensions specified. 

17.7. Process plan documents are correctly and accurately completed. 

17.8. Process plan meets a minimum of 80% of the rubric criteria, with no less than 70% on 

any criteria category. 

Learning Objectives 

17.a. Determine processes needed to make part. 

17.b. Select tools. 

17.c. Discuss fixturing and work holding methods. 

17.d. Determine critical dimensions for inspection. 

17.e. Complete a process plan table. 

 

18. Identify inspection tools/processes to check part features for conformance. 

Domain Cognitive Level Analyzing Status WIP 

Learning Objectives 

18.a. Analyze various measuring tools for application to part feature inspection. 

18.b. Describe inspection processes for various part features. 
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Grading Information 

Grades will be calculated based on the following: 80% - assignments; 10% - Tests; 10% - 

attendance and participation 

A 96 - 100 

AB  91 - 95 

B 86 - 90 

BC  81 -85 

C 75 - 80 

D 70 - 74* 

 

*D grades do not fulfil graduation requirements 


