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Career, Technical, & Agricultural Education




PATHWAY:  
Transportation Logistical Operations and Support
COURSE:  
Chassis System and Design 
UNIT 4: 
Wheel Alignment Diagnosis, Adjustment, and Repair
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Introduction
Annotation: 

In this unit students will identify the importance of accurate diagnosis and adjustment of the steering and suspension system. Students will review basic geometry principles to understand relationship of the steering and suspension system components. Emphasize importance of correct use and safe lift operation in the lab exercise. Lesson should follow training on use of lifts and basic shop service procedures.  Lesson may be combined with other steering and suspension units if lab resources and time allows. This unit should be the last in the coursework of for steering and suspension. Modern four wheel alignment equipment that reflects that used by local industry should be used in the practice and assessment of this unit. Adequate time for all students to practice this unit is important.

Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  

10 hours

Author: 
Sonny Reeves 
Additional Author(s): 

Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.

Focus Standards

GPS Focus Standards: 

ACT-CSD-2: Demonstrate knowledge of steering geometry diagnosis, adjustment, and repair.

GPS Academic Standards:
ELA11W3, The student uses research and technology to support writing.

SPS2. Students will explore the nature of matter, its classifications, and the system for naming types of matter.

MM4A2. Students will use the circle to define the trigonometric functions. 
National / Local Standards / Industry / ISTE:
· LA283, The technician uses computerized and other databases to obtain system information. 

· MA153, The technician can visually formulate an angle, (e.g. suspension system or drive belt) 

         and verify its conformance to the manufacturer's specified angle. 

· SC516, The technician can explain how rotational motion can be changed to linear motion and 

         why balance is important in these rotating systems. 

· ELA11LSV1, The student participates in student-to-teacher, student-to-student, and group verbal interactions. 



Understandings & Goals

Enduring Understandings: 
Students will understand that accurate diagnosis, adjustment and attention to detail in the service steering and suspension systems of the vehicle will insure safe, and efficient operation of the vehicle.

Essential Questions: 
What do “I” need to know about suspension and steering systems in order to properly service or repair these systems?  
What procedures and habits can I develop to correctly diagnose the problem and fix it right the first time?

What are the safety concerns for the technician in steering and suspension service? 

What hand tools are special to steering and suspension service? 

Why are clean, orderly work habits important? 

What are the Health and Safety regulations for working with steering and suspension service?   What physical laws must the steering and suspension service technician know? 

Knowledge from this Unit:   

Students will understand how suspension and steering systems operate.  

Students will be able to troubleshoot and take proper action to fix the identified problem(s).

Skills from this Unit:  

Students will be able to identify and repair steering and suspension system malfunctions.

Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	_x_ Quizzes/Tests

__ Unit test

	x
	Group project

	x
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	_x_ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

_x_ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ Observe students working with partners

__ Observe students role playing

	x
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	_x_ Student/teacher conferences
_x_ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment(s) Title:


SS PT 17 Alignment
Assessment(s) Description/Directions:
Download assessments from attachments in steps

Have students follow worksheet and assessment guide for practice and teacher assessment of the practice. Use performance test example or download from site. May be modified to suit individual lab needs. The performance test should be given to students at beginning of unit to prepare them for the challenge of the task they will be required to master. Each student should be allowed three tries with redirection and review until mastery of the task is accomplished.
Attachments for Assessment(s): 
Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.


2.  Review Essential Questions.


3.  Identify and review the unit vocabulary. 


4.  Assessment Activity.

 Example of Performance Test;
Resource links for alignment equipment: 

Snap-on Equipment’s John Bean Home Page - Automotive Wheel Service Equipment
http://www.hunter.com/pub/product/alignmentsystems/index.htm
Note:

Contact local representatives for videos, resources and training aids. Many other companies furnish alignment equipment with educational discounts. Your advisory committee should advise you what type or brand to reflect the needs of industry in your area.

Sequence of Instruction and Learning:  

Step:  1

Introduce students to steering and suspension systems with multimedia, demonstrations and modules live or online. Have students understand relationships of the components, steering angles and basic alignment. Set up modules, live vehicles with as many steering configurations as possible.

Students should learn basic nomenclature for the different systems. During this theory step review the history and development of steering and suspension systems. Cover safety and cautions of working with air bags, SRS, computer systems and anti-theft systems.

Web Resource for step 1

Title: Videos covering use of lift, steering and suspension systems
URL: Videos for Suspension/Steering systems
Annotation: Free resources and videos for classroom instruction.

Web Resource for step 1

Title: Principles of steering and suspension systems
URL: http://www.careersnet.org/automotive/suspensi.htm
Annotation: Free resources and PowerPoints for classroom instruction.


Web Resources for Step 1 

Title: Rack and Pinion Steering Gearbox
URL: http://steer/boxesColumns/rackpingearbox.html
Annotation: Web site with free videos, links and resources for student and/or instructor use.

Title: Steering Systems
URL: http://steer/princ/steersys.html
Annotation: Interactive free web site with videos, resources and graphics for training.


Step 2
Review steering/suspension principles. Describe how a steering system operates. Have students access basics of course on resource sites or show on interactive white board with projector. Show theory and operation of systems. Discuss operation and design. Use Geometry principles and invite Math teacher to collaborate on alignment angles. Basic Chassis Training site by Mr. Worebec does a good job of explaining angles using math Have students research web sites for information on Steering/Suspension systems.

Web Resources for Step 2

Title: Steering/Suspension Principles
URL: http://www.tirerack.com/suspension/tech/
Annotation: Interactive web site with basic information and service procedures in several formats Very good explanations of Steering/suspension systems

Title: Basic Chassis Training
URL: http://gworobec.users.50megs.com/site1110.html
Annotation: Mr. Worobec's site is a great resource for student learning online. Students can select steering/suspension theory training from a menu that covers basics to computer system operation in steering and suspension.

Title: Steering and Suspension Power points

URL: http://www.careersnet.org/automotive/curriculum.html
Annotation: Good power points and other resources. Proven links section and graphics for auto teachers to share.

Step 3

Introduce students to theory by using the resources. Review safety in use of lifts, jacks and Chassis system tools. Have students practice setting up alignment lift after the instructor demonstrates the proper use of the lift. Use of vehicle's factory recommended service procedure should be used for each type of system in lab. Use the lift manufactures’ website or training videos to demonstrate proper and safe use. Hand outs from the service procedure copied from repair manuals and/or downloads from E service information should be available to students with accurate information for vehicle being used.

Web Resource for step 3

Title: Videos covering use of lift, steering and suspension systems
URL: Videos for Suspension/Steering systems
Annotation: Free resources and videos for classroom instruction.


Step:  4 

Demonstrate the inspection of the steering and suspension systems on live vehicle that is in good condition. Show students examples of worn and good components. Demonstrate how worn parts affect alignment angles.  Demonstrate proper inspection procedures and service checks of the various systems you have available in your lab.  Prepare a “problem” on the vehicle and demonstrate finding the problem with the proper inspection procedure. Demonstrate measuring ride height and how ride height affects steering systems. Discuss service problems and solutions of the different problems Chassis technicians may encounter. Encourage students to follow “Concern, Cause and Correction” in diagnosis of the steering system. Use worksheet to practice.

Web resource for step 4

Title: Steering Inspection Work Sheet
URL: http://PDF/ws/servicesteersys_WS.pdf
Annotation: Use to guide students in the inspection procedures


Step 5

 Allow students to practice the procedures with instructor observation.  Set up several modules and/or vehicles with different steering and suspension systems for student practice of inspection procedures.

Use web resources for student review. 

Web resource for step 5

Title: Monroe Tech Support

URL: http://www.monroe.com/tech
Annotation: Good site for understanding chassis system diagnosis.

Step:  6 

Set up several vehicles and /or modules with steering systems. Divide students into teams. Have students use work sheet to practice for performance test. Observe and monitor student progress. Facilitate the measurement and comparison of good and defective parts. Set up a few vehicles with “bugged” or worn components to challenge students. Encourage all students to practice the job skills for the performance test. Allow students to refer to web sites and videos for review. 


Web Resources for Step 6 

Title: Service of Steering Systems
URL: http:PDF/ac/servicesteersys_AC.pdf
Annotation: Assessment check sheet for suspension service

Title: Performance Test Example
URL: https://www.autoteacher.net/Chassis_Performance_Test.html
Annotation: Use as rubric to evaluate student mastery of tasks. 


Step 7

Allow students to practice and complete worksheets, check sheets and performance tests. Use performance test and work sheets for assessment of student learning. 

Attachments for Learning Experiences: 
Notes & Reflections: 
· Safety cannot be reinforced enough. Inspect lifting equipment prior to student use. Shop safety issues are to be reviewed and stressed in this lesson. The service information for the vehicle systems being used in the demonstrations and practice should be available. Disconnect or remove air bags and/or use vehicles without the systems. For student practice a module can be used for some but not all of the training. The use of transitional modules or class owned vehicles is recommended until students master the basics. As much as possible all recent model year steering and suspension systems should be included. This lesson can be combined with unit on steering and suspension diagnosis and other chassis units if lab size and resources allow. 

· The geometric angles of alignment are conceptual and some students may need individual instruction to grasp the concept of for example “Caster” or “Thrust Angle”.  Beware that modern alignment equipment is fast and push button with computer systems that do a lot of the thinking. Don’t allow student to master the machine and not know the basics of alignment.

Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  

SS PT 17 Alignment
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
When students complete work sheets, and/or follow activity guides and have practiced the tasks. The instructor may use the attached performance test(s) for final assessment and to prove their level of mastery for unit. The performance test may be used by students during practice for peer assessment before instructor sign off. The completed rubric is placed in student portfolio for future reference. The performance test may be modified to suit individual teacher/student needs and resources in the lab.

Attachments for Culminating Performance Task: 

Name _____________________ Date_________________             SS PT 17 Alignment

NATEF Task Area:  IV Steering and Suspension Systems E.  Wheel Alignment Diagnosis, Adjustment, and Repair
Objective: Student will be able to:  Service, measure, adjust, repair and make necessary corrections to Steering & Suspension systems using correct procedures, proper tools, and test equipment.  Note Follow Hunter Procedure!
Practice only after instructor demonstration! Ask permission of instructor first!

Reference; student notes from lectures and demonstrations by Instructor. 

 https://www.autoteacher.net/Chassis_Systems.html
	Performance Indicators

Student will be able to;
	Student Check
	Instructor Check

	
	1         2         3            4
	1   2     3      4

	IV A. 2 Identify and interpret suspension and steering concern; determine necessary action.

IV E 1, Diagnose vehicle wander, drift, pull, hard steering, bump steer, memory steer, torque steer, and steering return concerns; determine necessary action.

IV E 2, Perform pre alignment inspection; measure ride height, perform necessary action. 

IV E 3, Prepare vehicle for alignment on the alignment machine; perform 4-wheel alignment.

IV E 4, Check and adjust front and rear wheel caster, camber and toe as required; perform necessary action.

IV E 5, Check toe-out-on-turns (turning radius); determine necessary action.

IV E 6, Check SAI (steering axis inclination) and included angle; determine necessary action.

 IV D 7, Check rear wheel thrust angle; determine necessary action

IV D 8, Check for front wheel setback; determine necessary action.

IV D 9, Check front cradle (subframe) alignment; determine necessary action.

Use of reference materials, Tool use, Proper procedure

Diagnosis and answers to Steering &Suspension questions
	
	
	
	
	
	
	
	


Student Signature ________________________ Student Check Name_________________

Instructor Signature________________________

All repairs and service procedures are to be done in SAFE, Proper manner, All SAFETY Rules Apply! Neat, Clean, and you must wear Safety Glasses at all times. Violation of safety rules will cause testing to terminate with result of negative grade for this performance test.

Scoring: 

4 Mastery- Student successfully applied knowledge or performance to all tasks independently.

3 Proficient - Student met knowledge or performance tasks without assistance on most tasks.

2 Basic - Student met knowledge or performance tasks with or without assistance on some tasks.

1 Unacceptable - Student unable to meet knowledge or performance criteria and /or required much assistance.
Materials and Equipment:
1. Reference materials such as factory service manuals, electronic service information, and specifications for chassis system service
3. Special service tools for vehicles being used
4. Chassis system components and/or modules set up
5. Several vehicles with different types of steering systems especially rack and pinion.
6. Basic hand tools, basic measurement tools.
7. Four wheel alignment lift and equipment.
9. Safety glasses and protective clothing and cleaning supplies

Unit Resources 
Web Resources:

Web resources are embedded and annotated in sequence steps.


Additional web resources can be found at    https://www.autoteacher.net
https://www.autoteacher.net/Chassis_Systems.html
Power Points and resources
http://www.careersnet.org/automotive/suspensi.htm

Suspension Systems Principles
Attachment(s): 
Materials & Equipment: 
What 21st Century Technology was used in this unit:
Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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