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Introduction
Annotation: 
Through the use of lecture, multimedia resources, demonstration, group activities, and hands-on lab work the instructor will assist the student to safely and properly test automotive engine performance systems and components. Students will be instructed in diagnosis and testing of engine performance systems. Safety and environmental responsibility will be covered in detail. Safe, clean procedures using recommended service tools will be included in instruction.
Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
5 ( 2 hour periods)

Author: 
Sonny Reeves sreeves.hutchingscc@bibb.k12.ga.us  www.autoteacher.net
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-FTL-5: Demonstrates knowledge of related physical science principles. 
GPS Academic Standards:
 SCSh2. Students will use standard safety practices for all classroom laboratory and field investigations.
NATEF Standards: 
VIII. ENGINE PERFORMANCE 

D. Fuel, Air Induction, and Exhaust Systems Diagnosis and Repair; 

2. Check fuel for contaminants and quality; determine necessary action. 

3. Inspect and test fuel pumps and pump control systems for pressure, regulation, and volume; perform necessary action. 

4. Replace fuel filters.

NATEF Academic Standards:

SC041, Applies/Uses Laboratory Techniques Safety: The technician follows all safety regulations and applicable procedures while performing the task.
SC497, Measures Volume Liquids/Solids: The technician uses direct and indirect methods to measure the volume of liquids in a system and then compares it to the manufacturer's specifications.
LA023, Applies/Uses Study Habits/Methods Skimming/Scanning: The technician will visually skim or scan the manufacturer's service manuals or data bases to identify information that is related to any unfamiliar system under review, then study the applicable information with the intensity necessary for the situation. 
LA035, Attends Directions/Task: The technician attends to written and oral directions that relate to the engine repair task or system under study. 
MA184, Measures Direct Volume: The technician can use volume measurement techniques to determine volume in a system, component, or cylinder. 
MA271, Determines Proper Operation: When comparing system measurements to manufacturer's specifications, the technician can determine the proper sequence of arithmetic operations to arrive at a solution for comparison to specifications.



Understandings & Goals

Enduring Understandings:  
Fuel filter systems are an important part of the automobile and can sometimes be complicated to test. 
Having the ability to test a fuel filter system can be beneficial and profitable to any one.
Essential Questions:
What do “I” need to know about fuel, air induction, and exhaust systems in order to correctly diagnose and repair a these automotive systems?
What are types of engine performance fuel filter failures?
Why is the delivery of clean fuel and proper pressure levels important to optimum engine performance?
Why are clean, orderly work habits important?
What are the safety concerns for the technician in engine performance fuel system testing?

Knowledge from this Unit:  
Students will understand that clean fuel at correct pressures and volume is necessary for efficient operation of internal combustion engines operation.
Skills from this Unit:  
Students will know how to test a Fuel Filter System
Students will know the different parts in a fuel filter system.




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

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

	
	__ Quizzes/Tests

__ 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
_x_ 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

	
	Post-test


Assessment(s) Title:

Work Sheet and Activity Sheet for Replacing a Fuel Filter

Assessment(s) Description/Directions: 
Work Sheet can be used for assessment of student learning and practice of the task. Work sheet is detailed and self descriptive. Activity Sheet can be used for student practice. Both can be modified for use in your lab. 

Attachments for Assessment(s): 
Guide and Video in Web Resources

http://www.cdxetextbook.com/PDF/ws/repfuelfilter_WS.pdf

http://www.cdxetextbook.com/PDF/ac/repfuelfilter_AC.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 engine performance system and component testing with instruction on safety in handling fuel. Warn students of the dangers associated with fuel and hot engine parts. Review operation of the engine and the related systems. Explain importance of clean fuel at the right pressures and volume for efficient engine performance. Show examples of fuel filters. Describe how the filters operate. Have new filters with different connections and used filters cut open for display. Explain hazards from breathing and skin exposure in handling fuel.


Web Resources for Step 1 

Title: Wonder How to 
URL: http://www.wonderhowto.com/how-to/video/how-to-replace-the-fuel-filter-in-a-chevy-tahoe-162643/
Annotation: Visit Web site to download free videos and information for theory and operation of engine performance systems to be tested. 


Step:  2 
Demonstrate basic test procedures. Demonstrate proper use of removal tools on different systems and filters. Explain the need for different procedures on different vehicles relating to the connector systems used.  Allow students to access factory service information and Technical Service Bulletins on electronic service information system. Explain the importance of research for factory solutions to a service problem with engine performance. 


Step:  3 
Use a set up shop vehicle(s) or modules to demonstrate the procedures of filter checking and replacement. Allow students to practice filter replacement. Demonstrate proper pressure relief. Stress safety and proper test procedures. 


Step:  4
Demonstrate the use of fuel pressure gauge to quickly verify the basics on live vehicle that is in good condition. Review safety concerns for handling gasoline! Show students examples of tests used to find and locate problems. Prepare a “problem” on the vehicle and demonstrate proper diagnosis. Discuss service problems and solutions of the different problems technicians may encounter. 


Step:  5 
Allow students to practice the procedures with instructor observation. Use attached job sheet for student guide to task. Instructor MUST monitor student handling of flammables and highly volatile gasoline.

Attachments for Step 5 

Title: Fuel Filter Service Job Sheet 

FileName: 

http://www.cdxetextbook.com/PDF/ws/repfuelfilter_WS.pdf
Description: Work sheet is for student practice. The work sheet may be modified to meet student and teacher needs. 


Step:  6 
Set up several vehicles and /or modules with working engine performance systems. Demonstrate proper collection procedure to determine fuel quality for contaminants. Divide students into teams. Have students use job sheets to practice for performance test. Observe and monitor student progress. Facilitate the identification and comparison of good and defective parts. Encourage all students to practice the job skills for the performance test. Performance test and job sheet are attached. 


Attachments for Step 6 

Title: Performance Test Fuel Filter  

File Name: https://www.autoteacher.net/Performance_Tests_6XEQ.html

Description: Use attached work sheet for student practice. Performance Test is assessment for task. Rubric is included. The documents may be modified to meet student and teacher needs. 

Step:  7.
Allow students to practice and complete job sheets and performance tests attached in step six. Teacher MUST observe students when they are handling fuel to insure safety.
Attachments for Learning Experiences: 
Notes & Reflections: 
Shop Safety issues are to be reviewed and stressed in this lesson. Student safety in the handling of flammables and highly volatile gasoline is imperative. Students will identify the importance of safe tool and equipment use. Emphasize importance of correct testing procedures in the lab exercise. Review the safe handling of gasoline and fluids. Insure fire prevention and control procedures are in place!

Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Fuel Tests
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: 
URL for download

https://www.autoteacher.net/Performance_Tests_6XEQ.html

Unit Resources 
Web Resources: 
http://www.cdxetextbook.com/fuelSys/gasoline/fuelSystem/repfuelfilter.html Video and graphic description of fuel filter service. 

Work sheet included in this free resource. http://www.cdxetextbook.com/PDF/ws/repfuelfilter_WS.pdf
Assessment guidehttp://www.automedia.com/Fuel_Filter_Replacement/ccr20010701ff/1
Video sequencehttp://www.wonderhowto.com/how-to/video/how-to-replace-the-fuel-filter-in-a-chevy-tahoe-162643/
Performance Tests and teacher helps;www.autoteacher.net
Attachment(s): 
Materials & Equipment: 
1. Set up several vehicles with working and non-working engine performance systems or modules. 

2. Fuel pressure test kit. 

3. Basic hand tools. 

4. Special service tools for vehicles being used. 

5. Reference materials such as factory service manuals, online or hard copy

6. Provide safety glasses and protective clothing and cleaning supplies. 

7. Nitrile gloves recommended for handling fuel.

What 21st Century Technology was used in this unit:
Top of Form

	
	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
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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