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COURSE:  

Chassis System and Design
UNIT 12 : 

Brake Fluid Service
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Introduction
Annotation: 
Shop safety issues are to be reviewed and stressed in this lesson. Students will identify the importance of safe tool use. In this unit students will study the chemicals used in brake service. The safety issues in the use and handling of brake fluid. The customer service concerns of brake service.  Importance of use of fender covers and wiping cloths for care of paint finishes, wearing of safety glasses and protective clothing when handling brake fluid. Warning of pressures involved in Anti-Lock Brakes systems in the lab exercise. Review measurement and tool use with attention to temperature and liquid measures. 

Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  

4 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-5 Demonstrate knowledge of brake diagnosis and repair.

GPS Academic Standards:
ELA11W3, The student uses research and technology to support writing.
MM3P4, Students will make connections among mathematical ideas and to other disciplines. 
SPS8, Students will determine relationships among force, mass, and motion.
National / Local Standards / Industry / ISTE:
IV A 1 Complete work order to include customer information, vehicle identifying information, customer concern, related service history, cause, and correction. 

V A 3, Research applicable vehicle and service information, such as brake system operation, vehicle service history, service precautions, and technical service bulletins. 

V A 4, Locate and interpret vehicle and major component identification numbers (VIN, vehicle certification labels, calibration decals). 

V B 9 Select, handle, store, and fill brake fluids to proper level.

VB14 Test brake fluid for contamination.

LA286, The technician uses the service manual, in both database and hard copy formats, to 
identify the manufacturer's specifications for system operation and potential malfunctions. 
MA161, The technician can determine the degree of conformance to the manufacturer's 
specifications for length, volume and any other appropriate measurements in the English system. 
SC510, The technician can explain the dynamic control properties of a hydraulic system



Understandings & Goals

Enduring Understandings: 
Students will understand the importance of chemistry and use of chemical compounds in automotive service.

Essential Questions: 

What do “I” need to know about brake diagnosis and repair techniques in order to correctly repair 
automotive brake systems?

What are the OSHA, EPA and safety procedures “I” need to know so that I can work safely in   an 
automotive shop?
Knowledge from this Unit:  



Safety and environmental responsibility



Safe, clean procedures to prevent damage to customer vehicles and personal safety


Use of recommended service tools

Skills from this Unit:  
Students will …Identify the safe use of chemicals used with brakes. Follow Environmental Protection Agency (EPA) and Occupational Safety and Health Act (OSHA) regulations for working with brakes. Select, handle, store, and install brake fluids to proper level. Acquire, store, allocate, and use materials and space efficiently. Maintain safety, health, and environmental standards, and address ergonomic concerns.
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.

	
	__ Quizzes/Tests

_x_ Unit test

	
	Group project

	
	Individual project

	x
	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

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	x
	Peer-assessment  

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

__x Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ 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

	x
	Post-test


Assessment(s) Title:

Checking and adjusting brake fluid


Assessment(s) Description/Directions:
Work sheet handout and assessment to guide students in the practice of brake fluid service. Hand outs can be introduced in step 2 and students can practice in teams to perform the tasks.

Attachments for Assessment(s): 

http://www.cdxetextbook.com/PDF/ac/adjbrakefluid_AC.pdf
http://www.cdxetextbook.com/PDF/ws/adjbrakefluid_WS.pdf
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.
Step:  1  
Introduce students to brake fluid service with review of safety in the use of fender covers and wiping cloths to protect vehicle's finish. Inform students of danger of eye contact with brake fluid. Explain dangers of fluid pressures. Place a few drops of brake fluid on enamel painted surface (use something that can be used, for testing only). Show students effect of fluid on paint next day. 


Step:  2  
Have students access information on RayBestos Web site or show on interactive white board with projector. Show theory and operation of hydraulics in brakes. Discuss brake fluid qualities. Show students new and dirty brake fluids in clear non-breakable containers. Show the students the different types of fluid and explain characteristics. Explain importance and liability to student in brake fluid use. Allow students to use handout worksheet to practice service tasks.


Web Resources for Step 2 

Title: Brake Service Site
URL: http://www.raybestos.com/
Annotation: Raybestos provides a complete Web based training opportunity for the student. Students can be tested online and use the interactive site to explore brake systems.

Web Resources for Step 2
Title: Northwest Transportation Consortium Web Site for Automotive Teachers
URL: http://www.careersnet.org/automotive/index.html
Annotation: Good recourses for sharing. Site contains excellent resource materials for the auto teacher. Powerpoints, links and network site for automotive teachers.

Web Resources for Step 2 

Title: Brake Service Guide
URL: http://www.cdxetextbook.com/brakes/brake/brakes/adjbrakefluid.html
Work Sheet: http://www.cdxetextbook.com/PDF/ws/adjbrakefluid_WS.pdf
Assessment: http://www.cdxetextbook.com/PDF/ac/adjbrakefluid_AC.pdf
Annotation: E textbook free resource for guides, online videos, assessments and textbook reference
Step:  3 
Introduce students to brake service equipment that meets OSHA and EPA regulations for the handling of brake fluid. View training video provided with equipment. Instruct students in the importance of safety in the handling of brake parts during the service. Explain hydroscopic. Explain temperature effect on fluid. Demonstrate use of moisture test equipment. Discuss contamination of fluid. Cut away master cylinders, wheel cylinders, or pictures of worn parts can be used to show effect of old brake fluid. Discuss health and safety issues in brake service.


Step:  4 
Demonstrate use of reference material to locate brake fluid specifications for different vehicles. Demonstrate use of special brake service tools. Allow students to practice using reference material. 


Step:  5 
Using vehicle or module set up of master cylinders to demonstrate operation of brake fluid level warning sensor. Show markings on the master cylinder cap that states the proper fluid to use. Demonstrate how to test this system. Use a disc brake caliper and master cylinder to demonstrate how fluid level goes down as pads wear. Demonstrate the temperature effects of braking. Allow students to practice the procedures with instructor observation. 


Step:  6 
Set up several vehicles and/or modules with master cylinders of different styles. Divide students into teams. Have students use attached job sheet to practice for performance test. Observe and monitor student progress. Facilitate the measurement and comparison of new and worn parts. Encourage all students to practice the job skills.


Attachments for Step 6 

Title: Performance Test, Job Sheet Brake Fluid Service

FileName: https://www.autoteacher.net/Chassis_Performance_Test.html
Description: Performance test and job sheet are combined. This assessment may be modified to meet student and teacher needs. 


Step: 7
Allow students to practice and complete job sheets and performance tests. Performance test is student practice work sheet for this lesson. Rubric is included.


Attachments for Step 7 

Title: Performance Test, Brake Fluid Service

FileName: https://www.autoteacher.net/Chassis_Performance_Test.html
Performance test is provided as example. Form can be modified to meet student and teacher needs. 

Attachments for Learning Experiences: 
Notes & Reflections: 
Do not allow students to mix brake fluids with any other chemicals. Be sure students understand the safety and environmental concerns of any chemicals used in automotive service. It is assumed that all students will receive instruction in the storage, handling, and use of Hazardous Materials as required in Hazard Communication Title 29, Code of Federal Regulation Part 1910.1200, ‘Right to Know Law’, and state and local requirements as to how hazardous and toxic materials will be handled, removed and recycled or disposed of according to federal, state, and local regulations.

Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Brake Fluid Service
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
The Performance Test Rubric for this unit can be modified to suit the instructor needs. Students can work in teams during practice then use the performance test for peer review of each others skill level then present the document to the instructor for final assessment. Instructor can perform observation and assessment of individual students in lab using the performance test.
Attachments for Culminating Performance Task: 
Rubric for Performance Task:  

URL:https://www.autoteacher.net/Chassis_Performance_Test.html
Name _____________________ Date_______________  PT Brake Fluid Service

Task: Brakes NATEF task area V,  Brake Service

Objective; Student will be able to Safely and properly inspect, service, test, diagnose, replace and/or repair brakes with the correct tools and procedures. Practice only after instructor demonstration! Ask permission first!

 Reference; student notes from lectures and demonstrations by Instructor. 

https://www.autoteacher.net/Chassis_Systems.html
	Performance Indicators
	Student Check
	Instructor Check

	
	1 - 2        3           4
	1-2         3              4

	1. IV A 1 Complete work order to include customer information, vehicle identifying information, customer concern, related service history, cause, and correction. 

2. V A 3, Research applicable vehicle and service information, such as brake system operation, vehicle service history, service precautions, and technical service bulletins. 

3. V A 4, Locate and interpret vehicle and major component identification numbers (VIN, vehicle certification labels, calibration decals). 
4. V B 8, Select, handle, store, and install brake fluids to proper level.

5. VB14.
Test brake fluid for contamination.

 Use of reference materials

Tool use

Proper procedure

Diagnosis and answers to Brake questions

	
	
	
	
	
	


Student Signature ________________________ Student Check Name_________________

Instructor Signature________________________

Comments:

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.

Unit Resources 

Web Resources:

http://www.raybestos.com/

http://www.cdxetextbook.com/brakes/brake/brakes/adjbrakefluid.html

http://www.careersnet.org/automotive/index.html
Attachment(s):
Materials & Equipment: 
1. Samples of D.O.T. 3, 4, and 5 fluids (new and used)
2. Several master cylinders, disc brake calipers, wheel cylinders
3. Several vehicles with ABS and non-ABS brake systems or modules set up
4. Basic hand tools
5. Special brake service tools for vehicles being used
6. Test strips or equipment to check fluid moisture content
7. Reference materials such as factory service manuals, electronic service information or equivalent and specifications from brake suppliers
8. Clear, unbreakable containers to show brake fluid characteristics, compare dirty/clean. Make sure they are sealed! 
9. Safety glasses
10. Fender covers
11. Wiping cloths
12. Protective clothing

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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