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Fall 2026

Subject Code
AIT - Applied Industrial Technology

Course Number:
1040

Title:
Spatial and Mechanical Reasoning

Catalog Description:

Introduces the student to spatial development skills and mechanical reasoning. Included are practical applications of orthographic
projections, figure conceptualization and cubic translation. Also covers mechanical analysis of pulley and gear systems and simple
machines, including basic properties of physics.

Credit Hour(s):
1

Lecture Hour(s):
1

Requisites

Prerequisite and Corequisite

Eligibility for ENG-0985 Introduction to College Literacies, MATH-0915 Basic Arithmetic and Pre-Algebra or qualified Math placement,
and concurrent enrollment in the following courses: AIT-1010 Construction Measurements and Calculations, AIT-1020 Comprehension
and Communication for Construction, AlIT-1030 Basic Construction Language, AIT-1050 Construction Industry Orientation, AlIT-1060
Construction tools, and AIT-1120 Building Construction Trades Lab.

Outcomes
Course Outcome(s):
Develop spatial skills required for interpretation of orthographic projections, figure conceptualization and cubic translations.

Objective(s):

1. Visualize objects in perpendicular projections.

2. Develop creative design solutions to construction related problems.

3. Interpret construction drawings.

4. ldentify critical installations shown as sections and details on blueprints.

5. Identify different symbols, conventions and abbreviations used on construction drawings.

Course Outcome(s):
Develop mechanical insight with respect to tools, gears, machines and pulleys.

Objective(s):

1. Discuss mechanical principles that enable correct tool selection for accomplishing job related tasks.
2. Analyze gear configurations to determine rotation and work output.

3. Interpret pulley and belt assemblies to determine rotational direction and mechanical advantage.

4. Assess job situations using levers and machines to perform work in efficient and safe operations.
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Methods of Evaluation:
1. Quizzes

2. Tests

3. Class participation

Course Content Outline:

1. Spatial skills
a. Orthographic projection
i. Two dimensional
ii. Three dimensional
iii. Views
1. Front
2. Top
3. Side
4. North
5. South East
iv. West

b. Design solutions
i. Figure conceptualization

ii. Cubic translations
iii. Drawing interpretation
c. Construction drawing analysis
i. Identify geographics
ii. Plans
iii. Sections
iv. Details

d. Critical information
i. Material

ii. Joinery
iii. Fabrication
e. Construction language
i. Symbols
ii. Conventions
iii. Abbreviations

2. Mechanical reasoning
a. Principles of physics
i. Levers

ii. Machines
iii. Pulleys
iv. Work

b. Gears
i. Configurations

ii. Rotation
iii. Revolutions

c. Belts and pulleys
i. Rotation

ii. Efficiency
iii. Advantage

d. Levers and machines
i. Work advantage
ii. Safety
iii. Lifting

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:
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Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under
Ohio's Testing Your Faith Act may contact the College’s Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.

Other Required Instructional Policies:
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule

Topics

Week 1 Topic: Introduction & Course Overview
* Review syllabus, expectations, grading
+ Introduction to spatial reasoning concepts

Week 2 Topic: Plan View of 3-D Objects
* Drawing and interpreting plan views

Week 3 Topic: Elevation Views of 3-D Objects
+ Understanding elevations and perspectives

Week 4 Topic: Translating Blueprint Plan View to 3-D Model
* Hands-on practice with blueprint interpretation

Week 5 Topic: Building a 3-D Model from a Blueprint
* Practical exercise in model construction

Week 6 Topic: Interpreting Construction Drawings
* Sections and details on blueprints

Week 7 Topic: Blueprint Symbols, Conventions, and Abbreviations
+ Applications across building trades

Week 8 Topic: Orthographic Projections & Figure Conceptualization
* Visualizing objects in perpendicular projections

Week 9 Topic: Cubic Translations
* Translating and rotating plane figures and 3-D objects

Week 10  Topic: Mechanical Systems Applied to Tool Selection
* Principles for correct tool usage

Week 11 Topic: Gear Configurations and Work Output
* Analyzing gear systems

Week 12 Topic: Pulley and Belt Assemblies
* Rotational direction and mechanical advantage

Week 13 Topic: Levers and Simple Machines
+ Applying mechanical principles to job tasks

Week 14  Topic: Review of Spatial and Mechanical Concepts
« Comprehensive review and Q&A

Week 15  Topic: Practice Exam & Problem Solving Workshop
* Hands-on exercises and preparation for final

Week 16  Final Exam

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings
Instructor-provided materials.

Resources for the Instructor
Weislen, Joel. Mechanical Aptitude and Spatial Relations Tests. 4th Edition. Learning Express, 2023.

Sheryl Sorby. Introduction to 3D Spatial Visualization. 1st. New York: Cengage, 2003.


https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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Jack Martin and Mary Serich. Pre-Apprentice Training: Basic Blueprint Reading For The Skilled Trades Workbook. Current edition. Grand
Blanc, MI: Jack Martin and Assoc, 2019.

Complete Test Preparation Inc. Mechanical Aptitude & Spatial Relations Practice Workbook: Mechanical Aptitude and Spatial Relations
Practice Questions . Complete Test Preparation Inc., 2024.
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