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Foreword

TheTransportation Systems Career Field Technical Content Standaedbe curricular framework for
Ohio College TeclPrep and caredechnical education programs in transportation. This document
reflects the career field framework outlined in Ohio Administrative Code-83@13 (Criteria for
Secondary Workforce Development Programs).

This document represents a colladtore effort of the following professional partners: the Ohio
Depart ment of E d u c-@echnicahaddsAdud Edudatioe; the @hio Baand ef Kegents;
the College Tech Prep Curriculum Service Center at the University of Toledo; and the QhiccRes
Centerfor Mathematics, Science and Readatd he Ohio State University. Secondary and postsecondary
educators, along with business and industry professionals, also participated in the development of the
technical content standards.

The Transportan Systems Career Field Technical Content Standards combine basidessustry
standards (reflecting science, mathematics, English language arts and technology), academic content
standards (English language arts, mathematics and science) and theshusioess framework to
develop technical literacy in transportation systems. The transportation system career field includes
occupations that focus on aviation, mechanical and power technologies. The transportation systems career
field is comprised of twpathways leading to technicalbased careers in:

e Ground transportation; and

e Air transportation.

This document delineates competencies that outline the knowledge and skills needed for career success in
the above two pathways. It includes a) core comp@srthat span the transportation career field

addressing critical workplace skills including technical skills, business processes, problem solving and
critical thinking, leadership, and teamwork skills; and b) pathway and specialization competencies that
describe specific occupational knowledge and skills.

In addition, benchmarks from the Otmglish Language Arts Academic Content Standatds
Mathematics Academic Content Standaadd theScience Academic Content Standérdse been
embedded, outlingpthe language arts, mathematics and science knowledge and skills associated with
specific technical competencies.

This Transportation Systerscumenseeks to provide the basis for educational programming that will

foster the development of what DougdBuivice president and chief information officer, Intel
Corporation, -skdpe do to®mpskapad @reploy@dldombings broad knowledge,

insight and understanding of business processes, academic attainment, and workplace readiness (the
cossbar of the ATO0O) with depth of knowledge and e:
Tshaped employee is needed to ensure that Ohiods

in a global environment that requires specialigkills in a broader context aimed at the innovation of

new products and services in an egiganging economy.

This document forms the basis for the development of an integrated delivery system that provides
opportunities for new and challenging prograang courses. It is hoped that the document will enhance
and expand care¢echnical education, College Tech Prep and postsecondary degree programs in
transportation and related fields.



Development ofTransportation SystemsCareer Field
Technical Content Standards

Theprocess for the development of fli@nsportation Systen@areer Field Technical Conterta8dards

began in Septemb@005 with the convening offaturingpanel and culminated iApril 2006 with the

work of a panel of business represéimgs and educators focusing on academic correlation. Over the
course of 20086, numerous business and industry representatives as well as secondary and
postsecondary educators from across the state of Ohio took part in the formal development process. The
following summarizes the various stages of the development process.

Futuring Panel

September 26 2005

TheTransportation Systenisturing panel brought togethkey business and industry representatives
from across the state to advise the Ohio Departofdatiucation and the Ohio Board of Regents on
future trends impacting theansportatiorsystemscareerfield and to suggest ways in which those trends
could be incorporated intoteansportatiorsystemscareerfield technicalcontentstandardsiocument.

Business Review Panels

November 4, 2005, and November 7, 2005

A diverse group oDhio business and industry representatives participated on these panelsfrbmawn
varioussectors and regions of the state, the Eadehtified whattransportatioremployees shouldknow
and be able to do in the tw@nsportation systenmathwaysgroundtransportation aneir

transportation, and in the six career specialfié® panels built upon work outlined by tlwuring panel,
identifying essential and recommendewwledge and skills.

Educator Review Panels

December 22005

These panels were composed of representativessecondary and postsecondastitutions across

Ohio. The panaldeterminedvhenin the educational processs(, high €hool or collegg conpetencies

should be addressed andatbat depthIn addition, theesducatorpanelswere asked to notguestions they

had on decisions made by thgsinesgeviewpanel and tdormulatesuggestions for additions, deletions

and editorial changes to the drdficumentAs it turned out, the educator s
with the business review, and very few issues were raised.

Stakeholder Review Panels

December2005and January 2006

Since the educator panels raised very few isshestakeholder reeiw was addressed electronicalljne
electronic review provided a forum to ensure that the final document facilitates the seamless education of
students interested in pursing a carearin of the two pathways or six career specializations

Academic Revew Panel

The academic review panel brought together business representatives, secondary and postsecondary
technical educators with academic educators to identify benchmarks fr@hithécademic Content
Standards for English Language Arts, Mathematied Sciencdhat are embedded within the technical
competencies. This incorporation of academic content standards with career field technical content
standards provides and opportunity for instructional integration of content, helping to contextualize
learnirg for students and providing the basis for collaboration across disciplines.



Philosophy and Principles for Implementation

Ohio Career Field Initiative

The overarching framework for Ohio carg¢echnical education is outlined in the Ohio Revised Code an
subsequent administrative rules, which specify caegical programming based on 16 career fields.

To view the full text of Administrative Rule 33@1-03 (Criteria for Secondary Workforce Development
Programs), go tovww.ode.state.oh.uJ hese 16 fields provide the framework for an Ohio career field
initiative that seeks to foster the educational shift needed to respond to the needs of a rapidly changing

global environment.

A career fiefdocsupafigoogspiamg droad i ndustr

i es

www.careercluster.ojgCareer fields are the basis for developing both broad and specialized technical
content standards that serve as a framkwarcurriculum, instruction, assessment and program design,

addressing the needs of an entire industry
efforts to broaden care&zchnical education, integrate caréechnical with academistudy and reflect
the workforce needs of today and tomorrow.

tomorrowds workforce, they must have an educat:i

e incorporates a broad, longterm conception of work in combination with the depth of
specialization skills;
Employees need a comprehensive understanding beyond a single occupational area.
Occupationally focused programming needs to be geavin a larger context, students can

and

For

generalize learning, make connections between educationakdand adapt to changes in their

careersWorkplace knowledge and skills are needed tpare employees for collaboratiagd
problem solving while contributing to the broader business process
¢ emphasizes the acquisition of strong aclemic knowledge andskills; and

Academic skills provide the foundation for career success. The integration of academic content

standards with career field technical content standards helps to contextualize learning for

students, making English language arts, mathematidsciencerelevant to students as a means

to an important eril success at work and in life.
o facilitates high-schootto-postsecondary transitions.

A lifetime of change means a lifetime of learning, including postsecondary education. Students

need knowledge arekills for success in a variety of postsecondary optioctiding

apprenticeships, industry credentialing through adult educationatvabfouryear college degree

programs and graduate school.

ba

bu

t o
on
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Ohio Career Field Technical Content Standards

Career feld technical content standamistline the knowledge and skills needed for success within a

career field, multiple pathwaymnd in some cases, areas of specialization. Validated by Ohio business and
industry representatives in conjunction with Obgucatbrs, these standards form the basis for developing
educational programming in Ohio secondary and postsecondary schools. The standards also serve as the
framework for developingtrong career pathways that connect secondary, adult arse@msdary

educatim systems witlthe workplace.

While mirroring the diverse nature of each career field, all career field technical content standards
documents will delineate competencies that outline the knowledge and skills that span the career field
(core competenciesgs well as those that relate to specific career field pathways (pathway competencies)
and, in some cases, career field specialization (specialization competencies).

Additionally, academic benchmarks fraohiod s a ¢ a d e ntandards for matleematicscsence

and English language arts are correlated with the career field technical content standards. The embedded
benchmarks have been determined by business representatives and academic and technical educators from
secondary and postsecondarstitutionsto be strongly related to specific knowledge and skills

statements or competencies for the given career field.

Key features of Ohio Career Fi€legichnical Content Standards include:

1. Broad as well as specialized technical competencies

2. Embeddedenchmark for theEnglish Language Arts, Mathematasd Sciencécademic
ContentStandards; and

3. Workplace readirngs competencies (communications; safety, health and envirorpmaloigm
solving and critical thinking; leadership, management and teamndokmation technology
applicatiors; ethics and legal responsibility; business foundations; and career development and
employability)



Career Pathways

A key component of the Ohio Career Field Initiative is a career paftwyagh isa series of academic
and techital careeffocusedcoursework and othéearning experiences leading to a career specialty and

employment in a career field. Pathways facilitate a seamless transition from high school to postsecondary

education (including apprenticeships, adult educatieo, and fouryear collegesand graduate school)
and from postsecondary education to the workplace

To effectively facilitate the transition from secondary to postsecondary education and a career, high
school career pathways should encompass:

1.

Challengimg technicakourseworkn a chosen career field based on career field technical content
standards;

Rigorous academics that meet Ghiacademic content standards and gilagiel expectations;
Electives that relate to career objectives;

Instructional enhar@ments such as experiential and authentic learning opportunities (e.g. work
based learning, mentorships, internships) and céeebnical student organization participation;

Opportunities (when appropriate) for program and student certification andulieens

Preparation for transition to further study that includgkege readiness and opportunitiesarn
college credit while in high school,

Preparation for transition to employment with advancement opportunities; and

Performance targets that includghhschool academic and technical testing/exit and
postsecondary entry/placement requirements

For additional information on the Career Field Initiativeeluding Ohio Career Field Technical Content
Standards and Career Pathways, gowov.ode.state.oh.usnd sear ch f or fAcareer
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The Ohio College Tech Prep Advisory Council approved the standards below in May 2002. Please note
that new Ohio Career Field Technical Content Standards replace the Technicpetémcy Profiles

(TCPs) referred to in the document. As these are developed, they will serve as the basis for College Tech
Prep program development in those pathways approved as College Tech Prep.

College Tech Prep Program Standards

College Tech Prep pgoams are rigorous programs of study starting at the secondary school level and
continuing through the associate degree and beyoratcordance with the Carl D. Perkins Vocational
Technical Education Enhancement Act of 1998, College Tech Prep progeseaaression

duplicative programs of study combining hilglvel academic and technical preparation in a variety of
career fields.

The Carl D. Perkins Vocational and Technical Education Act of 1998 defines College Tech Prep as:

A program that providetechnical preparation in aareer field such as engineering; applied
sciencemechanical, indusial or practical arts or trade; agriculture; health occupations;
businesspr applied economics, and must do the following:
e Combines at least two years of sedary and two years g@lostsecondargducation in a
sequential course of study without duplicatioradrse work;
¢ Integrates academic, vocational and technical education, and if appropriate and
available, workbased learning
¢ Provides technical preparatiofor careers
e Leads to an associate or a baccalaureate degrgmstsecondargertificate in a
specific career field
e Leads to placement in appropriate employment or further education

The Ohio College Tech Prep Advisory Council recommended to theBolaia of Regents and the Ohio
Department of Education the following standards for all College Tech Prep programs:
e Academics are taught at a collggeparatory level and are aligned with state models and
academic content standards.

In addition to Ohio grduaton requirements specified in Senate BB, required academic components
for College Tech Prep programs include:

e Mathematics taught at a minimum level of Algebraylithe completion of high school;

e An integrated or standlone seniciyear math compeent

e Three units of scien¢éncluding at least two labased science courses

e College Tech Prep programs will use a stieeloped Technical Competency Profile (TCP)* as
the basis for pathway developmehhe pathway document should reflect secondady an
postsecondargoursework and should be made available for stakeholdésecondary and
postsecondaryCP competencies must be clearly identified and addreBeed ' CP is the
framework used to develop all associated curricular documents; howevegrestgpfrom other
competency profilesuch as Occupational Competency Analysis P{ilECAPS), Integrated
Technical and AcadeimCompetenciedTACs)andSecr et ary6s Commi ssi on
Necessary Skils America 2000 8CANS may be included and aretrmutually excluded from
aTCP;

e Articulated pathways will be reviewed every tyars at the consortia level,

e Pathways operate under articulation agreement betweenasnong partners in a consortium

e College Tech Prep programs at the secondary lelebperate as stai@pprovedcaree-
technical education programs;

e Academic and technical instruction is integrated and delivered intextoal approach where
possible;

9



Programs have common representation from secondary education, higtegieed busings and

labor members;

Postsecondargrograms contain adwaed skills in the TCP document;

Programs must operate under either regionally accregplitstdecondary institutions addgrees

or approved apprenticeship programs meeting U.S. Depatrohéaborstandards; and

College Tech Prep prograntmth secondary angostsecondarymust comply with the state

Coll ege Tech Prep Advisory Council és performan

State College Tech Prep Advisory Council
Revised and Approved: May 1, 2002

10



STRUCTURE AND FORMAT

The Transportation Syster@areer Field Technical Content Standards documerttmposed of a series
of units, competencies and descriptors:
e Unitsare a grouping of competencies sharing a common subject or;theme
e Competencieare specific knowledgand skill statementhatoutline the knowledge and ik
needed for career success; and
e Descriptorsfollow each competency and serve to define what is meant by the related
competency.

Also included in the document are seledtedchmarks fronthe Ohi@ Academic Content Standards for
English Language Arts, Mathemat@sd Sciencewhichcorrelatewith specific technical competencies

This incorporation of academic content standards with career field technical content standards provides an
opportunity forinstructional integration of content, helping to contextualize learning for students and
providing the basis for collaboration across disciplines.

In addition, industrydriven, authentic assessments, based on the d¢acdatical student organization

SkillsUSA, are linked to variousompetencies and included in the appentiis demonstrates the-co

curricular nature of the caretchnical student organization and provides an opportunity for authentic
assessment of a st ud e ndcd, segidnal, ctated amdingtionaldenets. Corkplete | s a't
information on the assessments, including scoring rubrics, can be obtamed ahioskillsUSA.org

Competencies that are common across the career figldraare critical for success in ttransportation
systemscareerfield are referred tascore competenciedhese core competencies represent the
sustaining characteristics of a career field and facilitate career readiness atedriongreer succeby:
¢ Providing the basis for effective collaboration, teamwork and communication across pathways
e Laying the groundwork for successful transfer of knowledge and skills across pathways, thereby
facilitating horizontabnd vertical career success; and
e Equipping students and workers with the skills needed to transition to new and emerging careers
throughout a working lifetime

In the Transportation Systerdscumentcore competencies include those focusing on:
e Careerexploration anddevelopment

Businesgoundaions

Communications

Problemsolving andcritical thinking

Leadership anteamwork

Legal andethical aspects

Informationtechnology

Safety,health andenvironment

Transportatioriuels

Transportatiorsystems technical skibet

Pathway competenciesare speific to one or several patlays within a larger career fiel@ihey
differentiate the academic, technical and workplace knowledge and skills that are more specific than those
that are relevant to the entire career field,tgeyprepare students for mylte occupational specialties

Specialization competencieare specific to occupational areas within the larger career pathway and
career field. The Transportation Systems Career Field Technical Content Standards are built around two
career pathways and itiple specialization areas:
¢ Groundtransportation;
0 Automotivetechnician;
o Collisionrepairtechnician;

11
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0 Medium and heavjransportatiorequipmenttechnology;
o Powerequipmenttechnology;
. Air transportation;
0 Aviation maintenancéechnician;
0 Aviation technobgy.

Core,pathwayand specializationompetencies form the basis for developing secondary and
postsecondary programs, facilitating transition from etecationalevel to the next antb the
workplace.

In the Transportation Systems Career Field Techi@ontent Standardsusiness and labor
representatives have designatethpetenciesisessentiabr recommendeudithin specific pathwayand
occupational areas. Educators have designalet(by the end of the 12grade and/or associate degree
or appraticeship andto what deptkintroduced, reinforced, proficient) competencies should be
addressedefinitions used to make these designations appear dallihwwing page, followed by a
sample competency illustrating the ¢ay of an actual competency.

12



DEFINITIONS AND CODES

Determined by Business, Industry and LaborBIL) Panel

Essential (E) Competency

E = Competency is needed to ensure minimal level of employability. #tey employees
(defined as pduates of an associate degree proysirauldbe able to perform this
competency for career success.

Recommended (R) Competency
R = Competency should be included but is not essential for minimal level of employability or
is related only to a subspecialty withipathway

Determined by Educator (EDU) Panel

Grade Levet
12 = | by the end of grade 12
AD = | by the end of the associate degree program
Depth:
I = | Introduce competency
R = | Reinforce, or add depth after introducing a competérey
after proficiency
P = | Proficient or achievement of tk@mpetency; ability to apply
knowledge of and/or perform the competency

Determined by Academic Review Panel
Correlated English Language Arts Academic Content Benchmarks
Benchmarks drawn from th@hio Academic Content Standards for English Language Arts
that have been determined to be embedded in tihespanding technical competency

Correlated Mathematics Academic Content Benchmarks
Benchmarks drawn from th@hio Academic Content Standards for Mathemadties have
been determined to be embedded andbrrespondingechnical competency

Correlated Science Academic Content Benchmarks
Benchmarks drawn from th@hio Academic Content Standards 8miencahat have been
determined to be embedded in tterespondingechnical competency

13



Sample Competegy

Unit 3: Communications
Industry -Driven Authentic Assessment: SkillSUSA (in appendix)
Prepared Speecli Eval uates each studentodés ability to pr
thoughts relating to a central theme.
Extemporaneous Speakingg Eval uates each studentods ability t

minimum of advanced notice.
Job Interviewi Eval uat es st udent svrbahskilisintrapfoyment procédarés when d

applying for a position.

Business, Industry andg

Labor Panel
Competency is essentigl.
BIL: Essential
| Associate degree |
12 AD Compeency should be proficient by thg
EDU: <4—— end of 1¥ grade and reinforced in
/ P R associate degree and apprenticeship.
Educator panel
Competency 3.6: Apply active listening skills to obtain and clarify information provided in oral
communications.
Unit number
Descriptors:
3.6.1 Identify and apply active listening techniques -¢o@ne and in team or group meetings.
3.6.2 Interpret verbal cues and behaviors to enhance communication.
3.6.3 Interpret nonverbal cues andhaiors to enhance communication.
3.6.4 Paraphrase and repeat information to confirm understanding.
3.6.5 Record and summarize information in written notes.
;.6.6 Ask questions to seek or confirm understanding.
Competency umber Descriptor number

Correlated English Language Arts Academic Content Benchmarks

Use a variety of strategies to enhance listening compreher{f§iommunicationsOral and Visual
A, 8-10; CommunicationgOral and Visuah, 11-12)

Benchmarks from the English
Language Arts Content Standard

14




Definitions

Transportation Systems
Drawingfrom the business processes of transportation, and integrating rigorous academics, this diverse
career field exposes students to careers and businesses involved in the planning, management and
movement of people and materials by ground and air. It athadies related professional and technical
support services such as maintenance, compliance and environmental impacts.

Automotive Technician

This career specialization applies to the knowledge and skills to diagnose, repair, service and maintain all
typesof automotive vehicles. Preparation is provided for Automotive Service Excellence (ASE) testing in
eight areas: suspension and steering, brakes, electrical and electronic systems, engine performance, engine
repair, heating and air conditioning, automatimsmission and axle, and manual drive and drive train

axles.

Sample careers:

Auto service technician (dealer) Service operator and manager
Auto service technician (independent) Service station technician
Manufacture specialist Service writer

Parts tehnician and parts sales

Collision Repair Technician

This career specialization applies to the knowledge and skills to diagnose, estimate and repair all types of
vehicles. Preparation is provided in structural analysis and damage repdatrutbaral aalysis and

damage repair, painting and refinishing, and mechanical and electrical components.

Sample careers:

Assembler Manager and estimator
Body technician Painter

Finisher Recycling

Insurance adjuster Repairer

Medium and Heavy Transportation Equipment Technician

This career specialization applies to the knowledge and skills to diagnose, repair, service and maintain all
types of medium and heavy transportation equipment vehicles. Preparation is provided for Automotive
Service Excellence (ASE) tesg in eight areas: diesel engines, suspension and steering, brakes, electrical
and electronic systems, preventive maintenance inspection, drive train, heating and air conditioning, and
hydraulics.

Sample careers:

Entry level technician Service manager
Jaurneyman technician Service writer
Maintenance manager Shop foreman

15



Power Equipment Technician

This career specialization applies to the knowledge and skills to diagnose, repair, service and maintain all
types of small engines. Areas of concentratiariude twe and fourcycle engines; electrical theory; fuel
systems; lubrication, cooling and motion drive systems; engineugaingower takeoff accessories; and

troubleshooting.

Sample careers:

Construction equipment mechanic
Diesel engine repair technician
Marine mechanic

Mechanic helper

Motorcycle mechanic

Aviation Maintenance Technician

New equipment assembler
Parts person

Small engine mechanic
Truck mechanic

Used equipment restorer

This career specialization applies to the knowledge and skile airframe, poweplant and combined
airframe and poweplant curriculum areas. It is designed to prepare students to obtain an airframe or
powerplant rating for employment in the aviation industry. The Federal Aviation Regulation 147 (FAR
147) outlnes specific hours, curriculum and instructional standards for aviation maintenance technicians.

Sample careers:

Aircraft detailer

Airframe mechanic

Aviation maintenance technician

Aviation Technology

Line service
Power plant mechanic

This career spealization applies to aviation knowledge and skiteer than maintenance. Areas of
concentration include aircraft systems and technology, airport environment, meteorology, aerodynamics,

and air traffic control.

Sample careers:

Air traffic controller

Aircraft records

Airfield maintenance

Flight attendant

Flight dispatcher

Inspection quality control and quality assurance

Loadmaster

Navigational maintenance
Pilots

Regulations and surveillance
Schedulers (operations)
Transportation security

16



Transportation Systems
Competency Chart
At the end of the secondary program (12) and associate degree (AD) each competency is coded:

| = Introductory; P = Proficient; R = Reinforce. In addition, the business, industry and labor (BIL)
partnership validated eachropetency: BIL: E = Essential; R = Required

Competency 12 | AD BIL

Transportation Systems Core Body of Knowledge

Unit 1: Career Exploration and Development

1.1 Explore career pathways in transportation systems. P R E

1.2 Explore professional devgdment and career advancement opportuniti P R E
for a transportation professional.

1.3 Demonstrate positive work behaviors and personal qualities. P R E

1.4 Develop personal career goals and the objectives to meet those carg P R E
goals.

Unit 2: Business Foundations

2.1 Analyze the roles and major functions of transportation systems. [

2.2 Develop a business process model for a transportation organization.| |

T|TU|T
mimjm

2.3 Explain the impact of economic, social and technological changes or] |
transmrtation organization.

2.4 Maintain compliance with organizational policies and government law | P E
and regulations.

2.5 Explain how transportation businesses manage customer relationshi| | P E

2.6 Describe a management plan for business. I P E

2.7 Define and explain the major measures transportation organization u | P E
manage and improve performance.

2.8 Explain the role of risk management in reducing risks and improving [ P E
performance.

2.9 Explain entrepreneurship. I R E

Unit 3: Communications

3.1 Utilize reading strategies to interpret transportation systems data, P R E
information and analysis.

3.2 Locate, organize and reference written transportation systems infornf P R E
from various sources.

3.3 Write and utilizecoherent and focused technical communications that| | P E
support a defined perspective for transportation systems.

3.4 Deliver formal and informal presentations that demonstrate organizai | P E
and delivery skill.

3.5 Listen and speak effectively towrtribute to group discussions and I P E
meetings.

3.6 Apply active listening skills to obtain and clarify information provided | | P E
oral communications.

3.7 Utilize written documents to direct the transportation systems operati| | P E

3.8 Researh and respond to customer needs. [ P E

Unit 4: Problem Solving and Critical Thinking

4.1 Employ critical thinking and problem solving skills independently and| | P E

teams to formulate solutions to problems.
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Competency 12 | AD BIL

4.2  Apply problem solving and criticahinking techniques to the conflict I P E
between available resources, requirements of the project and timelin

4.3 Combine critical thinking and teabilding skills to solve problems. P R E

4.4 Evaluate and adjust plans and schedules to respon@éxpented events | | P E
and conditions.

4.5 Apply mathematical principles and formulas to transportation system{ | P E
problems.

4.6 Apply science theory and applications to transportation systems prol | P E

Unit 5: Leadership and Teamwork

5.1 Summarize the interpersonal skills that contribute to positive leadersl] | R E
and teamwork.

5.2 Demonstrate the ability to work on a team and recognize the importa| P R E
of teamwork and its impact on business in a transportation environmt

5.3 Perfam responsibly as a team member. P R E

5.4 Use motivational techniques to enhance performance in others. I P E

5.5 Examine the different responses to conflict as they relate to results. [ P E

5.6 Resolve conflicts to maintain a smooth workflow. I P E

Unit 6: Legal and Ethical Aspects

6.1 Differentiate between legal and ethical issues. I P E

6.2 Complete workrelated duties within an ethical framework. [ P E

6.3 Assess the implications of ethical and unethical behavior. [ P E

6.4 Perform duties amrding to laws, regulations, contract provisions and [ P E
policies.

6.5 Comply with applicable governmental regulations and codes. I P E

6.6 Explain employee and employer liability (e.g., monetary and persona] | P E

Unit 7: Information Technology Applications

7.1 Use computebased technology. P R E

7.2 Employ information technology applications. I P E

7.3 Use geographic information systems. [ P E

Unit 8: Safety, Health and Environmental Aspects

8.1 Maintain general safety in accordanceéhagovernment regulations, P R E
health standards, company policy, procedure and practices.

8.2 Evaluate the human and ergonomic factors associated with the P R E
transportation industry.

8.3 Identify state, federal and local worker safety, health angt@mental I P E
regulations.

8.4 Demonstrate practices that contribute to a safe workplace environmeg | P E

8.5 Complete and apply operations and safety training on pertinent P R E
equipment.

8.6 Identify practices that contribute to a healthy eowiment. P R E

8.7 Handle hazardous materials in accordance with government regulati¢ P R E
and health standards.

8.8 Analyze regulations for transporting hazardous materials. I P E

Unit 9: Transportation Fuels

9.1 Discuss the alternative vehiculael industry. I R E

9.2 Compare and contrast viable fuels. I R E

9.3 Discuss engine maodifications related to the use of alternative fuels. I R E

Unit 10: Transportation Systems Technical Skills Sets
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Competency 12 | AD BIL
10.1 Explore the performance skills of an autdive technician. I P E
10.2 Explore the performance skills of a power equipment technician. I P E
GROUND TRANSPORTATION PATHWAY
Automotive Technician
Unit 11: Orientation to the Automotive Industry
11.1 Define the industry. P R E
11.2 Determine the skills needed to work in the automotive industry. P R E
Unit 12: Tools and Equipment
12.1 ldentify basic tools and equipment appropriate to the automotive indy P R E
12.2 Demonstrate appropriate use of basic hand tools to complete work P R E
functions.
12.3 Operate power tools and stationary equipment. P R E
12.4 Maintain hand and power tools appropriate to the automotive industry P R E
12.5 Use appropriate personal protective equipment (PPE). P R E
Unit 13: Engine Repair
13.1 Paform general engine diagnosis, removal and reinstallation (R&R). I P E
13.2 Perform cylinder head and valve train diagnosis and repair. [ P E
13.3 Perform engine block assembly diagnosis and repair. [ P E
13.4 Perform lubrication and cooling systemagtiosis and repair. I P E
Unit 14: Automatic Transmission and Transaxle
14.1 Perform general transmission and transaxle diagnosis. I P E
14.2 Perform transmission and transaxle maintenance and adjustment. [ P E
14.3 Perform invehicle transmissionra transaxle repair. [ P E
14.4 Perform oftvehicle transmission and transaxle repair. I P E
14.5 Inspect, measure and reseal oil pump and converter. I P E
14.6 Inspect and measure gear train, shafts, bushings and case. I P E
14.7 Inspect and determin@cessary action for friction and reaction units. [ P E
Unit 15: Manual Drive Train and Axles
15.1 Perform general drive train diagnosis. I P E
15.2 Perform clutch diagnosis and repair. I P E
15.3 Perform transmission and/or transaxle diagnosigepair. [ P E
15.4 Perform drive shaft and half shaft, universal and consglotity (CV) [ P E
joint diagnosis and repair.
15.5 Evaluate ring and pinion gears and differential case assembly. I P E
15.6 Diagnose limited slip differential. I P E
15.7 Inspect drive axle shaft. [ P E
15.8 Perform fourwheel drive and alivheel drive component diagnosis and| | P E
repair.
Unit 16: Suspension and Steering
16.1 Perform general suspension and steering systems diagnosis. I P E
16.2 Perform steering sysms diagnosis and repair. I P E
16.3 Remove, inspect and install front suspension. I P E
16.4 Remove, inspect and install rear suspension. [ P E
16.5 Perform miscellaneous service. I P E
16.6 Perform wheel alignment diagnosis, adjustment and repair. I P E
16.7 Perform wheel and tire diagnosis and repair. I P E
Unit 17: Brakes
17.1 Perform general brake systems diagnosis. I P E
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Competency

17.2 Perform hydraulic system diagnosis and repair.

17.3 Perform drum brake diagnosis and repair.

17.4 Pefform disc brake diagnosis and repair.

17.5 Perform power assist unit diagnosis and repair.

17.6 Perform miscellaneous diagnosis and repagludingwheel bearings,
parking brakes and electrical.

'U'U'U'U'UJS
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17.7 Diagnose antilock brake and tract control systems.

o

m

Unit 18: Electrical and Electronic Systems

18.1 Perform general electric system diagnosis.

18.2 Remove and replace terminal end from connector.

18.3 Perform battery diagnosis and service.

18.4 Perform sarting system diagnosis and repair.

18.5 Perform charging system diagnosis and repair.

18.6 Perform lighting systems diagnosis and repair.

18.7 Perform gauges, warning devices and driver information systems
diagnosis and repair.

TU|TU|T|TV|0|T|T
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18.8 Perform horn and windshield wiper/washer diagnosis and repair.

18.9 Perform accessories diagnosis and repair.

0|

mim

Unit 19: Heating and Air Conditioning (A/C)

19.1 Perform A/C system diagnosis and repair.

19.2 Perform refrigeratin system component diagnosis and repair, includin
compressor and clutch.

19.3 Remove and inspect evaporator, condenser and related components

19.4 Perform heating, ventilation and engine cooling systems diagnosis al
repair.

19.5 Pefform diagnosis and repair of operation systems and related contrg

19.6 Perform refrigerant recovery, recycling and handling.

0|0

mim

Unit 20: Engine Performance

20.1 Perform general engine diagnosis.

20.2 Perform diagnosis and repairadmputerized engine controls.

20.3 Perform ignition system diagnosis and repair.

20.4 Perform fuel, air induction and exhaust systems diagnosis and repair

T|T|T|T0
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Unit 21: Emissions Control Systems Diagnosis and Repair

21.1 Diagnosepositive crankcase ventilation system.

21.2 Evaluate exhaust gas recirculation system.

21.3 Evaluate exhaust gas treatment system.

21.4 Diagnose evaporative emissions controls system.

21.5 Perform engineelated service.

©|T|T|T|T
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Transportation Systems Units
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TRANSPORTATION SYSTEMS CORE
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GROUND TRANSPORTATION PATHWAY
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78 15 | Manual Drive Train and Axles
85 16 | Suspension and Steering
92 17 | Brakes
98 18 | Electrical and Electronic Systems
105 19 | Heating and Air Conditioning (A/C)
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Transportation Systems

Core
Unit 1: Career Exploration and Development
BIL: Essential
EDU: 12 AD
P R
Competency 1.1: Explore career pathways in transportation systems.
Descriptors:
1.1.1 Identify current and future career options for a person interested in transportation
systems.
1.1.2 Research the historical evolutiohthe various careers in transportation systems.
1.1.3 Experience specific transportation interests (e.g., shadowing, professional readings,
community service, internship).
1.1.4 Analyze the interrelationships between the transportation industry andrmthstries
(e.g., business, agriculture, energy, travel and tourism).
1.15 Identify the education and licensing requirements needed for a career in transportation

systems.

Correlated English Language Arts Academic Content Benchmarks

Use multiple resowres to enhance comprehension of vocabul@wyquisition of Vocabulary F,
8-10; Acquisition of Vocabulary E, 112)

Formulate operended research questions suitable for investigation and adjust questions as
necessary while research is conduci@ksearcif, 8-10)

Formulate operended research questions suitable for inquiry and investigation and adjust
guestions as necessary while research is condu@edearch A, 1-12)

Evaluate the usefulness and credibility of data and sou(Research B,-80)

Comple, organize and evaluate information, take notes and summarize fingRegearch B,

11-12)

Correlated ScienceAcademic Content Benchmarks

Recognize that scientific literacy is part of being a knowledgeable citReientific Ways of
Knowing D, 910)

Explain how societal issues and considerations affect the progress of science and technology.
(Scientific Ways of Knowing C, +12)
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BIL: Essential
EDU: 12 AD
P R
Competency 1.2: Explore professional development and career advancement opportunities

Descriptors:

121
1.2.2

1.2.3
1.2.4
125

for a transportation professional.

Identify advancement opportunities in transportation systems (e.g., internal and external).
Describe the importance of professional organizations, associations, seminars and
professional relatiordgps with transportation professionals.

Remain current on changes in the transportation systems profession.

Demonstrate quality work as measured by performance evaluations.

Developa résumé, list of references angatfolio.

Correlated English Language Arts Academic Content Benchmarks

Produce letters (e.g., business, letters to the editor, job applications) that follow the conventional
style appropriate to the text, include appropriate details and exclude extraneous details and
inconsstencies(Writing Applications C, 810)

Compile, organize and evaluate information, take notes and summarize fir{giegsarch B,

11-12)

Evaluate the usefulness and credibility of data and sources and synthesize information from
multiple sources(Reseach C, 1112)

BIL: Essential
EDU: 12 AD
P R
Competency 1.3: Demonstrate positive work behaviors and personal qualities.
Descriptors:
1.3.1 Conform to company and departmental policies (e.g., attendance, punctuality, time
management).
1.3.2 Demonstree professionalism, setfiscipline, self worth, positive attitude and integrity in
a work situation.
1.3.3 Demonstrate flexibility and willingness to learn.
1.3.4 Exhibit a commitment to the organization.
1.35 Explain how individuals impact performancethe transportation industry.
1.3.6 Describe the expectations for individuals in terms of performance.
1.3.7 Identify impact areas of individual performance (e.g., quality, profit, customer relations).
1.3.8 Discuss the importance of having all employeederstand the core business processes
of transportation organizations.
1.3.9 Demonstrate positive emorker and employee/employer relationships.
1.3.10 Explain the importance of demonstrating appropriate workplace behaviors and the

consequences and negatimpacts (e.g. personal and company success) of workplace
harassment.
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BIL: Essential

EDU: 12 AD
P R

Competency 1.4: Develop personal career goals and the objectives to meet those career goals.
Descriptors:
1.4.1 Identify personal goals and objaets in concert with transportation organization goals.
1.4.2 Demonstrate the ability to seek and apply for employment.
1.4.3 Research employers and companies and the applicability of personal skill sets.
1.4.4 Prepare and interview for employment.
1.4.5 Demonstrate the ability to evaluate and compare employment opportunities.
1.4.6 Identify the motivations and personal rewards of effective career goals.

Correlated English Language Arts Academic Content Benchmarks

Produce letters (e.g., business, lettiershe editor, job applications) that follow the conventional
style appropriate to the text, include appropriate details and exclude extraneous details and
inconsistenciegWriting Applications C, 81L0)

Evaluate the usefulness and credibility of data smarces(Research B,-80)

Compile, organize and evaluate information, take notes and summarize fir{fBiegsarch B,

11-12)

Use a variety of strategies to enhance listening compreher(@ommunications: Oral and

Visual A, 810; Communications: Oral drVisual A, 1112)

Select and use effective speaking strategies for a variety of audiences, situations and purposes.
(Communications: Oral and Visual C,-12)
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Unit 2: BusinessFoundations

BIL: Essential
EDU: 12 AD
I P
Competency 2.1: Analyze theroles and major functions of transportation systems.
Descriptors:
211 Identify types of transportation organizations and their functions.
2.1.2 Describe and explain the mission of transportation organizations.
2.13 Use organizational charts to analyrerkplace operations.
214 Describe and explain the major internal functions stnatctures of transportation
organizations.
215 Define and explain the critical customers, suppliers,stakieholders for transportation
organizations.
2.1.6 Explain the najor competitive challenges faced by organizations inrtmesportation

industry.

Correlated Mathematics Academic Content Benchmarks

Translate information from one representation (words, table, graph or equation) to another
representation of a relatioar function.(Patterns, Functions and Algebra €1®

Create, interpret and use graphical displays and statistical measures to describe data; e.g., box
andwhisker plots, histograms, scatterplots, measures of center and varigbbty. Analysis

and Prdability A, 810)

Construct convincing arguments based on analysis of data and interpretation of d(iaqmias.
Analysis and Probability F,-80)

Locate and interpret mathematical information accurately, and communicate ideas, processes
and solutions in aamplete and easily understood manri{ptathematical Processes H18)

BIL: Essential
EDU: 12 AD
I P
Competency 2.2: Develop a business process model for a transportation organization.
Descriptors:
221 Define business processes.
222 Identify andexplain the core business operations in a transportation organization.
2.2.3 Prepare a diagram, chart and/or model that illustrates the organization.
224 Prepare a diagram, chart and/or model that illustrates the workflow through a
transportation orgaration.

2.25 Demonstrate the fundamentals of systems thinking (e.g. integrate supply chain).
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Correlated English Language Arts Academic Content Benchmarks

e Compile, organize and evaluate information, take notes and summarize fir{fiegsarch B,
11-12)

¢ Communicate findings, reporting on the substance and processes orally, visually and in writing
or through multimedia(Research E,-80; Research E, 112)

Correlated Mathematics Academic Content Benchmarks

¢ Translate information from one representatigvords, table, graph or equation) to another
representation of a relation or functiofRPatterns, Functions adgebra C, 810)

e Create, interpret and use graphical displays and statistical measures to describe data; e.g., box
andwhisker plots, histogramscatterplots, measures of center and variabi(Data Analysis
and Probability A, 810)

¢ Construct convincing arguments based on analysis of data and interpretation of df2quias.
Analysis and Probability F,-80)

e Locate and interpret mathematical @ammation accurately, and communicate ideas, processes
and solutions in a complete and easily understood magMathematical Processes H18)

BIL: Essential
EDU: 12 AD
I P
Competency 2.3: Explain the impact of economic, social and technologicahanges on a

transportation organization.
Descriptors:

231 Explain the impact of economic changes, including economic income growth and
decline, consumer confidence, interest rates, labor, and fuel and material costs.

2.3.2 Explain the impact of social ehges, including consumer attitudes and preferences,
demographics, and population shifts.

2.3.3 Explain quality assurance systems and how they contribute to effective work
organizations.

234 Describe productivity issues related to transportation (enplagee productivity,
quality).

235 Explain the impact of technological changes, including transportation and information
technology.

2.3.6 Explain the major competitive challenges faced by transportation businesses.

2.3.7 Describe historical influences transportation (e.g., labor movement, kpginformance,
quality).

Correlated English Language Arts Academic Content Benchmarks

e Use multiple resources to enhance comprehension of vocab{faguisition of Vocabulary F,
8-10; Acquisition of Vocabularg, 11:12)

e Demonstrate comprehension of print and electronic text by responding to questions (e.qg., literal,
inferential, evaluative and synthesizin(Reading Process B;B); Reading Process B,-1P)
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Correlated Mathematics Academic Content Benchmarks

e Translate information from one representation (words, table, graph or equation) to another
representation of a relation or functiofRatterns, Functions adgebra C, 810)

e Create, interpret and use graphical displays and statistical measures tolsedata; e.g., box
andwhisker plots, histograms, scatterplots, measures of center and varighikitya Analysis
and Probability A, 8L0)

e Construct convincing arguments based on analysis of data and interpretation of digtas.
Analysis and ProbabijitF, 8-10)

e Locate and interpret mathematical information accurately, and communicate ideas, processes
and solutions in a complete and easily understood magathematical Processes H18)

BIL: Essential
EDU: 12 AD
I P
Competency 2.4 Maintain compliance with organizational policies and government laws and
regulations.
Descriptors:
241 Identify and explainelevant organizational policies and regulations for general functions
that are driven by government laws and regulations.
242 Identify and explain relevant government laws aadulations for specific functions
within transportation organizations.
2.43 Examine the governmental roles in managing the infrastructure of transportation
operations.
244 Explain the governmental roles in héalsafety and environment management.

Correlated English Language Arts Academic Content Benchmarks

¢ Demonstrate comprehension of print and electronic text by responding to questions (e.qg., literal,
inferential, evaluative and synthesizinfReading Procgs B, 810; Reading Process B,-1P)

Correlated Mathematics Academic Content Benchmarks
¢ Construct convincing arguments based on analysis of data and interpretation of df2quias.
Analysisand Probability=, 810)
e Create and analyze tabular and grapdliciisplays of data using appropriate tools, including
spreadsheets and graphing calculatdiBata Analysisand Probabilityd, 11-12)

BIL: Essential

EDU: 12 AD
I P

Competency 2.5 Explain how transportation businesses manage customer relationships.
Descriptors:

251 Conduct indepth investigation to identify internal and external customer needs.
252 Maintain a liaison with customer contacts.
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2.53

2.54

Maintain customer satisfaction and address customer problems and complaints
efficiently.

Communicate with internal and/or external customers to ensure products or services meet
customer requirements.

Correlated English Language Arts Academic Content Benchmarks

Formulate operended research questions suitable for inquiry and investigation andtadju
guestions as necessary while research is condu@edearch A, 112)

Use a variety of strategies to enhance listening compreherg€lommunications: Oral and
Visual A, 810; Communication A, 112)

Select and use effective speaking strategies ¥ariaty of audiences, situations and purposes.
(Communicatios: Oral and VisuaC, 1112)

Correlated Mathematics Academic Content Benchmarks

Evaluate the validity of claims and predictions that are based on data by examining the
appropriateness of the thacollection and analysigData Analysisand Probabilityg, 8-10)

Design and perform a statistical experiment, simulation or study; collect and interpret data; and
use descriptive statistics to communicate and support predictions and concl(i3&tas.
Analysisand ProbabilityC, 11-12)

Connect statistical techniques to applications in workplace and consumer situéfiates.
Analysisand ProbabilityD, 11-12)

Locate and interpret mathematical information accurately, and communicate ideas, processes
and lutions in a complete and easily understood manihathematical Processes H18)
Communicate mathematical ideas orally and in writing with a clear purpose and appropriate for
a specific audiencéMathematical Processes |,-12)
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BIL: Essential

EDU: 12 AD
I P

Competency 2.6 Describe amanagement plan for business.
Descriptors:
26.1 Describe strategies to achieve company goals and objectives.
2.6.2 Design an organizational chart with job and activity descriptions.
2.63 Identify market segmestand perspective clients.
2.64 Describe a business development plan.
2.65 Define and explain the role of research and development.

Correlated English Language Arts Academic Content Benchmarks

e Compile, organize and evaluate information, take notessantmarize findinggResearch B,
11-12)

Correlated Mathematics Academic Content Benchmarks

e Construct convincing arguments based on analysis of data and interpretation of digtas.
Analysisand ProbabilityF, 810)

e Create and analyze tabular and gragdl displays of data using appropriate tools, including
spreadsheets and graphing calculatdiBata Analysisand Probabilityd, 11-12)

¢ Communicate mathematical ideas orally and in writing with a clear purpose and appropriate for
a specific audiencéMathematical Processes |,-12)

BIL: Essential
EDU: 12 AD
I P
Competency 2.7 Define and explain the major measures a transportation organization uses to

manage and improve performance.
Descriptors:

2.7.1 Define and explain the measures for finanpifformance (e.g. profitability, cost
reduction, asset utilization).

2.7.2 Define and explain the measures for market performance (e.g., customer and sales and/or
service growth).

2.73 Define and explain the operational measures for service and inbperations

performance (e.g., customer satisfaction, service quality, cycle tirtamemlelivery,
claimsfree handling).

2.74 Define and explain the measures for organizational compliance and health, safety and
environmental performance (e.g., audidiings, emissions, lost time accidents).

2.75 Describe benchmark performances against competitors and the general industry.

2.76 Describe the continuous improvement process.

Correlated English Language Arts Academic Content Benchmarks
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e Use multiple resaees to enhance comprehension of vocabulggquisition of Vocabulary F,
8-10; Acquisition of Vocabulary E, 112)

Correlated Mathematics Academic Content Benchmarks

e Solve increasingly complex nooutine measurement problems and check for reasonasdafe
results.(Measurement A,-80)

e Construct convincing arguments based on analysis of data and interpretation of digtas.
Analysisand Probabilityr, 810)

¢ Create and analyze tabular and graphical displays of data using appropriate tools, including
spreadsheets and graphing calculatdiBata Analysisand ProbabilityA, 11-12)

¢ Communicate mathematical ideas orally and in writing with a clear purpose and appropriate for
a specific audiencéMathematical Processes |,-12)

BIL: Essential
EDU: 12 AD
I P
Competency 2.8 Explain the role of risk management in reducing risks and improving
performance.
Descriptors:
281 Explain the concept of risk management programs.
2.82 Describe the major types of loss exposures for a transportation orgamizatiuding
property, liability, personnel and net income.

2.83 Describe the approaches for managing organizational risks.
2.84 Describe the employeesd6 role in risk manage

Correlated Mathematics Academic Content Benchmarks

e Connect statistical hniques to applications in workplace and consumer situat{@rsa
Analysisand ProbabilityD, 11-12)

e Locate and interpret mathematical information accurately, and communicate ideas, processes
and solutions in a complete and easily understood magathematical Processes H18)

¢ Communicate mathematical ideas orally and in writing with a clear purpose and appropriate for
a specific audiencéMathematical Processes |,-12)

BIL: Essential
EDU: 12 AD
I R

Competency 29: Examine entrepreneurshp.
Descriptors:
291 Compare personal interests and skills with those needed by an entrepreneur.
29.2 Examine the abilities and aptitudes needed to become a successful entrepreneur.
293 Determine motives for becoming an entrepreneur.
294 Examine chaacteristics of entrepreneurs.
29.5 Compare business ownership to working for others.
29.6 Explain the risks and rewards of business ownership.
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29.7 Examine the relationship of small business to the state, national and global economies.
29.8 Explain howan entrepreneurial mindset can affect a company.

Correlated English Language Arts Academic Content Benchmarks

e Compile, organize and evaluate information, take notes and summarize fir{fiegsarch B,
11-12)

Correlated Mathematics Academic Content Beohmarks
e Connect statistical techniques to applications in workplace and consumer situéflates.
Analysisand ProbabilityD, 11-12)

e Locate and interpret mathematical information accurately, and communicate ideas, processes
and solutions in a complete dueasily understood mannélMathematical Processes H18)
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Unit 3: Communications

BIL: Essential
EDU: 12 AD
P R
Competency 3.1: Utilize reading strategies to interpret transportation systems data,

information and analysis.
Descriptors:

3.1.1 Skim, read fodetail, read for meaning and for critical analysis, to determine the purpose
of a text.

3.1.2 Describe the content, technical concepts and vocabulary to analyze information and
follow directions.

3.13 Interpret, trascribe and communicate information, data and observations to apply

information learned from reading to actual practice.
Correlated English Language Arts Academic Content Benchmarks

e Use multiple resources to enhance comprehension of vocab{faquisiion of Vocabulary F,
8-10; Acquisition of Vocabulary E, 112)

e Apply reading comprehension strategies to understand eggpgeopriate text(Reading Process
A, 8-10; Reading Process A, -11P)

e Demonstrate comprehension of print and electronic text by reppio questions (e.g., literal,
inferential, evaluative and synthesizin(Reading Process B;1); Reading Process B,-12)

e Compile, organize and evaluate information, take notes and summarize fir{fiegsarch B,

11-12)
BIL: Essential
EDU: 12 AD
P R
Competency 3.2: Locate, organize and reference written transportation systems information

from various sources.
Descriptors:

3.21 Locate written information to communicate withheorkers, clients and participants.
3.2.2 Organize information tose in written and oral communications.
3.2.3 Document the source and proper reference for written information.

Correlated English Language Arts Academic Content Benchmarks

o Evaluate the usefulness and credibility of data and sources and synthesizetiofofrom
multiple sources(Research C, 112)

e Use style guides to produce oral and written reports that give proper credit for sources (e.qg.,
words, ideas, images and information) and include an acceptable format for source
acknowledgementResearch D3-10; Research D, 112)

¢ Communicate findings, reporting on the substance and processes orally, visually and in writing

or through multimedia(Research E,-80; Research E, 112)
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Correlated Mathematics Academic Content Benchmarks

¢ Translate informatiorirom one representation (words, table, graph or equation) to another
representation of a relation or functiofRatterns, Functions adgebra C, 810)

¢ Create, interpret and use graphical displays and statistical measures to describe data; e.g., box
andwhisker plots, histograms, scatterplots, measures of center and varigliitta Analysis
and ProbabilityA, 8-10)

e Locate and interpret mathematical information accurately, and communicate ideas, processes
and solutions in a complete and easily understoadner (Mathematical Processes H18)

¢ Communicate mathematical ideas orally and in writing with a clear purpose and appropriate for
a specific audiencéMathematical Processes |,-12)

BIL: Essential
EDU: 12 AD
I P
Competency 3.3: Write and utilize coherent and focusedechnical communications that

support a defined perspective for transportation systems.
Descriptors:

3.3.1 Use various notgaking techniques to summarize main ideas.

3.3.2 Structure ideas and arguments in an organized mannéhatrette supported by relevant
documentation and/or examples.

3.3.3 Write messages using language that is appropriate for the intended audience and purpose.

3.34 Use correct spelling, grammar, capitalization and punctuation.

3.35 Identify positions fronrelevant research and resources.

3.3.6 Calculate and interpret descriptive statistics to communicate and support predictions and
conclusions

3.3.7 Utilize tables, charts and graphs to clarify textual explanations and support arguments.

Correlated English Language Arts Academic Content Benchmarks

e Formulate writing ideas, and identify a topic appropriate to the purpose and aud{§¥iceng
Process A, 40; Writing Process A, 112)

e Prepare writing for publication that is legible, follows an appropriaigrfat and uses techniques
such as electronic resources and graph{@griting Process F,-80)

e Prepare writing for publication that follows an appropriate format and uses a variety of
techniques to enhance the final prodi{@¥riting Process F, 12)

¢ Editto improve sentence fluency, grammar and us@deiting Process D,-80)

e Produce functional documents that report, organize and convey information and ideas
accurately, foresee readers6 problems or mi s un
techniqueghat are user friendly(Writing Applications C, 1112)

e Organize information from various resources and select appropriate sources to support central
ideas, concepts and them@éResearch C,-20)

Correlated Mathematics Academic Content Benchmarks
e Creat, interpret and use graphical displays and statistical measures to describe data; e.g., box

andwhisker plots, histograms, scatterplots, measures of center and varigbbtya Analysis
and Probabilityp, 8-10)
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Evaluate different graphical representat®of the same data to determine which is the most
appropriate representation for an identified purpodgata Analysisand ProbabilityB, 8-10)

Find, use and interpret measures of center and spread, such as mean and quartiles, and use those
measures to copare and draw conclusions about sets of dd@data Analysisand ProbabilityD,
8-10)

Construct convincing arguemts based on analysis of datad interpretation of graphgData
Analysisand Probability=, 810)

Create and analyze tabular and graphic@éplays of data using appropriate tools, including
spreadsheets and graphing calculatdiBata Analysisand ProbabilityA, 11-12)

Use descriptive statistics to analyze and summarize data, including measures of center,
dispersion, correlation and variabiji. (Data Analysisand Probabilityd, 11-12)

Write clearly and coherently about mathematical thinking and iddéathematical Processes G,
8-10)

Correlated ScienceAcademic Content Benchmarks

Participate in and apply the processes of scientific invastg to create models and to design,
conduct, evaluate and communicate the results of these investigéfoiestific Inquiry A, 9

10)

Make appropriate choices when designing and participating in scientific investigations by using
cognitive and maniputéve skills when collecting data and formulating conclusions from the
data.(Scientific Inquiry A, 1112)

BIL: Essential
EDU: 12 AD
I P
Competency 3.4: Deliver formal and informal presentations that demonstrate organization
and delivery skill.

Descriptors:
3.4.1 Demonstrate appropriate usage of grammar, diction and sentence structure.
3.4.2 Communicate main ideas and supporting facts to achieve the purpose of communication.
3.4.3 Use appropriate technology to enhance the clarity and persuasiveness.
34.4 Use proper organization and structure to achieve coherence.
3.45 Use technical terms, references and quoted material properly.
3.4.6 Engage an audience using appropriate vocal variety and gestures.

Correlated English Language Arts Academic Content Bechmarks

Demonstrate an understanding of effective speaking strategies by selecting appropriate language
and adjusting presentation techniqué€Sommunications: Oral and Visual D;18)

Select and use effective speaking strategies for a variety of aesljetciations and purposes.
(Communication: Oral and VisuaC, 11-12)

Give presentations using a variety of delivery methods, visual displays and technology.
(Communication: Oral and Visuas, 810; Communicatiost Oral and VisuaF, 11-12)
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BIL: Esseantial

EDU: 12 AD
I R

Competency 3.5: Listen and speak effectively to contribute to group discussions and meetings.
Descriptors:
3.5.1 Conduct meetings in a timelgrganized and professional manner.
3.5.2 Clarify the purpose and goals of a discusgibmeeting.
3.5.3 Demonstrate respect for diverse cultures.
3.54 Give and receive feedback appropriately.
355 Stay on subject and task.
3.5.6 Summarize the results of the meeting, including agreements and disagreements.
3.5.7 Speak succinctly and clegrio convey information.
3.5.8 Correctly utilizetransportatioierminology.
3.5.9 Discuss slang and jargon related to different trades.
3.5.10 Communicate with noEnglishspeaking populations.

Correlated English Language Arts Academic Content Benchmarks

Use multiple resources to enhance comprehension of vocab{faguisition of Vocabulary F,

8-10; Acquisition of Vocabulary E, 112)

Use a variety of strategies to enhance listening compreherf€iommunicatios: Oral and

Visual A, 8-10; Communicatiost Oral and Visuah, 11-12)

Select and use effective speaking strategies for a variety of audiences, situations and purposes.
(Communicatios: Oral and VisuaC, 1112)

Demonstrate an understanding of effective speaking strategies by selecting applapgasge

and adjusting presentation techniqu&Sommunicatios: Oral and VisuaD, 8-10)

Give informational presentations that present ideas in a logical sequence, include relevant facts
and details from multiple sources and use a consistent organiabsibocture.

(Communicatios: Oral and Visuak, 810)

BIL: Essential
EDU: 12 AD
I P
Competency 3.6: Apply active listening skills to obtain and clarify information provided in

oral communications.

Descriptors:

3.6.1
3.6.2
3.6.3
3.6.4
3.6.5
3.6.6

Identify and apply active listeng techniques on-one and in team or groupeetings.
Interpret verbal cues and behaviors to enhance communication.

Interpret nonverbal cues and behaviors to enhance communication.

Paraphrase and repeat information to confirm undeistg.

Record and summarize information in written notes.

Ask questions to seek or confirm understanding.
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Correlated English Language Arts Academic Content Benchmarks

e Use a variety of strategies to enhance listening compreher{§liommunicséions: Oral and
Visual A, 8-10; Communicatiost Oral and Visuah, 11-12)

e Select and use effective speaking strategies for a variety of audiences, situations and.purposes
(Communicatios: Oral and VisuaC, 1112)

BIL: Essential
EDU: 12 AD
I P
Competency 3.7: Utilize written documents to direct the transportation systems operations.
Descriptors:
3.7.1 Identify types of reports (e.g. quality assurance, shift turnover, schedules, preventive
maintenance).

3.7.2 Generatavork orders, includinghange ader requests.
3.7.3 Calculate job cost and prepare billing documents.
3.7.4 Complete reports in accordance with established standards.
3.75 Apply concepts of tolerances and equivalency to specifications.
3.7.6 Identify the components of contract documents
3.7.7 File reports with the appropriate personnel.
3.7.8 Disseminate written information from various sources tavodkers and clients.

Correlated English Language Arts Academic Content Benchmarks

e Use multiple resources to enhance comprehension abutary.(Acquisition of Vocabulary F,
8-10; Acquisition of Vocabulary E, 112)

e Apply editing strategies to eliminate slang and improve conven{fiting Process D, 112)

¢ Produce functional documents that report, organize and convey informatiodesam i
accurately, foresee readersd problems or misun
techniques that are user friendVriting Applications C, 1112)

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent fe real numbergNumbetr Number Sense and
Operations, 810)

e Estimate, compute and solve problems involving real numbers, including ratio, proportion and
percent, and explain solution@®umbetr Number Sense and Operatidhsg-10)

e Write and solve realvorld, multistep problems involving money, elapsed time and temperature,
and verify reasonableness of solutiofideasurement F,-80)

e Construct convincing arguemts based on analysis of daad interpretation of graphg¢Data
Analysisand Probability, 8-10)

e Communicate mathematical ideas orally and in writing with a clear purpose and appropriate for
a specific audiencéMathematical Processes [,-12)
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BIL: Essential

EDU: 12 AD
I P
Competency 3.8: Research andespond to customer needs.
Descriptors:
3.8.1 Recognize the importance of all customers to business.
3.8.2 Describe the relationship between meeting customer needs and profitability.
3.8.3 Interact with customers and vendors in a professional manner.
3.8.4 Demonstrate professional phorigeette when dealing with customers, vendors and the
general public.
3.85 Follow through on commitments made to customers and vendors in a timely manner.
3.8.6 Maintain customer satisfaction and address customer problems and complaints
efficiently.

Corr elated English Language Arts Academic Content Benchmarks
e Use a variety of strategies to enhance listening compreherf§lommunicatios: Oral and
Visual A, 8-10; CommunicationOral and Visual, 11-12)
e Select and use effective speaking strategies ¥ariaty of audiences, situations and purposes.
(CommunicationsOral and VisuaC, 1112)
Correlated Mathematics Academic Content Benchmarks

e Connect statistical techniques to applications in workplace and consumer situéflates.
Analysisand Probabity D, 11-12)
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Unit 4: Problem Solving and Critical Thinking

BIL: Essential
EDU: 12 AD
I P
Competency 4.1: Employ critical thinking and problem solving skills independentlyand in

teams to formulate solutions to problems.
Descriptors:

41.1 Define problemsolving methods accepted in the transportation industry.

4.1.2 State the problem completely apikcisely

4.1.3 Assemble and examine pertinent information.

414 Brainstorm potential solutions.

4.1.5 Identify constraints and parameters to solugian they relate to budgets, scope and
schedules

4.1.6 Compare and contrast consequences, and discuss underlying assumptions.

4.1.7 Identify the best solution based on risks, costs, ethics, laws, benefits, conflicting concerns
and points of view.

4.1.8 Apply the best solution to the problem.

4.1.9 Evaluate the solution.

4.1.10 Evaluate resources and timelines.

Correlated English Language Arts Academic Content Benchmarks

¢ Formulate operended research questions suitable for investigation and adjust qugeaso
necessary while research is conduci@ksearch A,-40)

e Formulate operended research questions suitable for inquiry and investigation and adjust
guestions as necessary while research is condu@edearch A, 1:12)

e Compile, organize and evaluatdormation, take notes and summarize findir{fgesearch B,
11-12)

¢ Organize information from various resources and select appropriate sources to support central
ideas, concepts and them@Research C,-20)

¢ Evaluate the usefulness and credibility ofadahd sources, and synthesize information from
multiple sources(Research C, 112)

¢ Communicate findings, reporting on the substance and processes orally, visually and in writing
or through multimedia(Research E,-80; Research E, 112)

Correlated Mathematics Academic Content Benchmarks

e Use algebraic representations, such as tables, graphs, expressions, functions and inequalities, to
model and solve problem situatioRatterns, Functions ardgebra D, 810)

e Construct convincing arguments based oalgsis of data and interpretation of grapkBata
Analysisand ProbabilityF, 810)

e Formulate a problem or mathematical model in response to a specific need or situation,
determine information required to solve the problem, choose method for obtaising th
information, and set limits for acceptable solutiMathematical Processes A,18)

e Use precise mathematical language and notations to represent problem situations and
mathematical ideagMathematical Processes F18)
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e Present complete and convingiarguments and justifications, using inductive and deductive
reasoning, adapted to be effective for various audieribdathematical Processes F-12)

e Apply mathematical modeling to workplace and consumer situations, including problem
formulation, iderification of a mathematical model, interpretation of solution within the model,
and validation to original problem situatio(Mathematical Processes J;-12)

Correlated ScienceAcademic Content Benchmarks

e Explain the ways in which the processes ofrietigical design respond to the needs of society.
(Science and Technology A;1D)

BIL: Essential
EDU: 12 AD
I P
Competency 4.2: Apply problem solving and critical thinking techniques to the conflict

between available resources, requirements of th@oject, and timelines.
Descriptors:

42.1 Identify alternative solutions for a specific resources and/or materials problem.
4.2.2 Calculate the potential waste of resources and materials.

4.2.3 Examine the feasibility of each alternative suggestion.

424 Implement the appropriate alternative.

425 Use available resources and materials efficiently to complete the project.
4.2.6 Discuss strategies to avoid the problem in the future.

Correlated Mathematics Academic Content Benchmarks

e Estimate, compute argblve problems involving real numbers, including ratio, proportion and
percent, and explain solution@®umbetr Number Sense and Operatidbsg-10)

e Write and solve realvorld, multistep problems involving money, elapsed time and temperature,
and verifyreasonableness of solutiorfMeasurement F,-80)

e Use algebraic representations, such as tables, graphs, expressions, functions and inequalities, to
model and solve problem situatioBatterns, Functions aidgebra D, 810)

e Construct convincing arguents based on analysis of dedad interpretation of graphgData
Analysisand Probability=, 810)

e Locate and interpret mathematical information accurately, and communicate ideas, processes
and solutions in a complete and easily understood magathemaical Processes H-80)

e Present complete and convincing arguments and justifications, using inductive and deductive
reasoning, adapted to be effective for various audieridsthematical Processes F-12)

e Apply mathematical modeling to workplace andszamer situations, including problem
formulation, identification of a mathematical model, interpretation of solution within the model,
and validation to original problem situatio(Mathematical Processes J;12)

Correlated ScienceAcademic Content Benbmarks

e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)
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BIL: Essential

EDU: 12 AD
P R

Competency 4.3: Combine critical thinking and team-building skills to solve problems.
Descriptors:
4.3.1 Work with others to define problems.
4.3.2 Share ideas, facts, information and/or data with others.
4.3.3 State personal positions clearly, and respect conflicting positions.
434 Accept and support group decisions even when diffefrom a personal solution, within

the bounds of ethical, safety, legal or similar concerns.
Correlated English Language Arts Academic Content Benchmarks

¢ Communicate findings, reporting on the substance and processes orally, visually and in writing
or through multimedia(Research E,-80; Research E, 112)

e Use a variety of strategies to enhance listening compreherf§iommunicationsOral and
Visual A, 8-10; CommunicationOral and VisuahA, 11-12)

e Select and use effective speaking strategies Variaty of audiences, situations and purposes
(CommunicationsOral and VisualC, 11:12)

Correlated Mathematics Academic Content Benchmarks

e Construct convincing arguemts based on analysis of daad interpretation of graphg¢Data
Analysisand Probattity F, 810)

e Locate and interpret mathematical information accurately, and communicate ideas, processes
and solutions in a complete and easily understood magMathematical Processes H18)

e Communicate mathematical ideas orally and in writing withear purpose and appropriate for
a specific audiencéMathematical Processes [,-12)

BIL: Essential
EDU: 12 AD
I P
Competency 4.4: Evaluate and adjust plans and schedules to respond to unexpected events
and conditions.

Descriptors:
44.1 Identify potential events and conditions that disrupt the completion of a job.
4.4.2 Incorporate potential job disruptions into planning timelines.
443 Solve situational problems involved with unexpected events and conditions.
444 Identify and assess criticsituations, and implement an appropriate response.
445 Adjust plans and schedules to reflect an unexpected change.
4.4.6 Provide a project update to track change.

Correlated English Language Arts Academic Content Benchmarks

e Formulate operended resa@h questions suitable for investigation and adjust questions as
necessary while research is conduci@&esearch A,-80)
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e Formulate operended research questions suitable for inquiry and investigation and adjust
guestions as necessary while research iglooted (Research A, 1:12)

e Evaluate the usefulness and credibility of data and sources and synthesize information from
multiple sources(Research C, 112)

Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems inngjvieal numbers, including ratio, proportion and
percent, and explain solution@®umbet Number Sense and Operati@hs8-10)

e Write and solve realvorld, multistep problems involving money, elapsed time and temperature,
and verify reasonableness of sabus. (Measurement F,-80)

e Use algebraic representations, such as tables, graphs, expressions, functions and inequalities, to
model and solve problem situatioiRatterns, Functions ardgebra D, 810)

e Construct convincing arguments based on analysista and interpretation of graphgData
Analysisand ProbabilityF, 810)

e Communicate mathematical ideas orally and in writing with a clear purpose and appropriate for
a specific audiencéMathematical Processes [,-12)

BIL: Essential
EDU: 12 AD
I P
Competency 4.5: Apply mathematical principles and formulas to transportation systems
problems.
Descriptors:
45.1 Utilize statistical probability to address problems.
45.2 Apply statistical process control to operational problems.

Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio, proportion and
percent, and explain solution@®umbetr Number Sense and Operatidhsg-10)

e Write and solve realvorld, multistep problems wolving money, elapsed time and temperature,
and verify reasonableness ofginns. (Measurement F,-80)

e Use counting techniques, such as permutations and combinations, to determine the total number
of options and possible outcomé3ata Analysisand Pobability H, 8-10)

¢ Design an experiment to test a theoretical probability, and record and explain rébaita.
Analysisand Probabilityl, 8-10)

e Compute probabilities of compound events, independent events, and simple dependent events.
(Data AnalysisandProbabilityJ, 810)

e Make predictions based on theoretical probabilities and experimental refeiis Analysisand
ProbabilityK, 8-10)

e Connect statistical techniques to applications in workplace and consumer situéates.
Analysisand ProbabilityD, 11-12)
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BIL: Essential

EDU: 12 AD
I P

Competency 4.6: Apply scientific theory and applicationsto transportation systems problems.
Descriptors:

4.6.1 Identify situations that require scientific theory and application.

4.6.2 Utilize physicalscience and applications to address problems.

Correlated ScienceAcademic Content Benchmarks

e Explain that scientific knowledge must be based on evidence, be predictive, logical, subject to
modification and limited to the natural worl{Scientific Ways of Knoimg A, 9-10)

e Explain the ways in which the processes of technological design respond to the needs of society
(Science and Technology A;1D)

e Explain the movement of obj ect s (Physical&gendes i ng
D, 910)

e Apply prirciples of forces and motion to mathematically analyze, describe and predict the net
effects on objects or systertiBhysical Sciences D, 1112)
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Unit 5: Leadership and Teamwork
BIL: Essential
EDU: 12 AD
I R
Competency 5.1: Summarize the interpersoral skills that contribute to positive leadership and
teamwork.

Descriptors:

5.1.1 Identify and explain basic interpersonal skills most closely associated with a positive
work environment (e.g., empathy, listening, respect, unconditional positive regard).
5.1.2 Discuss the importance of relating to the culture and climate of an organization.
5.1.3 Identify the variety of cultural diversity in the workplace (e.g., race, religion, nationality,
gender).
514 Discuss cultural diversity issues related to busines
BIL: Essential
EDU: 12 AD
P R
Competency 5.2: Demonstrate the ability to work on a team and recognize the importance of

Descriptors:

521
5.2.2
523
524
5.2.5
5.2.6
527

teamwork and its impact on busines#n a transportation environment.

Define teamwork and team goals andeatiyves.

Identify types of teams (e.g. cremctional, crosdrained).

Describe the role ddffectiveteams in higkperformanceavorkplaces.

Examine unigue issues associated with working on teams.

Apply team problensolving and coftict-resolution practices.

Explain the roles and responsibilities of the individual as part of the team.

Identify attitudes and behaviors that promote positive interaction between members of the
work team (e.g., punctuality, attendance, pregaess).

Correlated English Language Arts Academic Content Benchmarks

Use multiple resources to enhance comprehension of vocab{faguisition ofVocabulary F,

8-10; Acquisition ofVocabulary E, 1412)

Use a variety of strategies to enhance listermogprehensionCommunicationsOral and

Visual A, 8-10; CommunicationOral and VisuaA, 11-12)

Select and use effective speaking strategies for a variety of audiences, situations and purposes.
(CommunicationsOral and VisualC, 11-12)
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BIL: Essentid
EDU: 12 AD
P R
Competency 5.3: Perform responsibly as a team member.

Descriptors:
5.3.1

Organize and schedule dependent taasignments.

5.3.2 Demonstrate an organized team approach to accomplishing tasks.
5.3.3 Assist other members of the work tea
5.34 Discuss typical safety situations encountered where teamwork is essential.
5.35 Describe the importance of accountability for roles and responsibilities.
5.3.6 Identify the basic psychological needs that motivate behavior (e.g., belonging, power,
freedom).
5.3.7 Discuss the role that different values play in generating conflict.
5.3.8 Identify how the effects of substance abuse, mental health and disabilities impact conflict.
BIL: Essential
EDU: 12 AD
I P

Competency 5.4: Use motivational tetiniques to enhance performance in others.

Descriptors:
5.4.1

5.4.2
5.4.3
544
5.4.5
5.4.6

Describe the induction process new employees experience when they enter a new work
group.

Discuss communication barriers new employees may encounter.

Use reward and incentive systems.

Coach associates to expand their role within the transportation organization.

Use coaching skills to inspire others to achieve.

Explain the importance of progressive disciplinary action to improve performance.

Correlated English Language Arts Academic Content Benchmarks

e Use a variety of strategies to enhance listening compreheri§iommunicationsOral and
Visual A, 8-10; CommunicationsOral and Visual, 11-12)

BIL: Essential
EDU: 12 AD
I P
Competency 5.5: Examine the differert responses to conflict as they relate to results.

Descriptors:
55.1

Describe the soft response approach (e.g. avoidance, compromise and accommodation)
and the typical reasons for using that approach.
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5.5.2 Describe the hard response approach (e.g. foroeats, aggression and anger) and the
typical reasons for using that approach.

5.5.3 Describe the principled response approach (e.g. good communication skills, problem
solving skills, and the ability to see the problem from more than one perspectiibean
typical reasons for using that approach.

BIL: Essential
EDU: 12 AD
I P

Competency 5.6: Resolve conflicts to maintain a smooth workflow.
Descriptors:
5.6.1 Use conflict resolution skills.
5.6.2 Work collaboratively and cooperatively.
5.6.3 Give and receive criticism in a diplomatic and constructive manner.
5.6.4 Use diplomatic and constructive statements and responses.
5.6.5 Manage stress and control emotions.
5.6.6 Convey honestand integrity when providing feedback to associates.

Correlated English Language Arts Academic Content Benchmarks

e Use a variety of strategies to enhance listening compreheri€ommunicationsOral and
Visual A, 8-10; Communicationral and Visuah, 11-12)

e Select and use effective speaking strategies for a yarietudiences, situations and purposes.
(CommunicationsOral and VisuaC, 1112)
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Unit 6: Legal and Ethical Aspects
BIL: Essential
EDU: 12 AD
| P

Competency 6
Descriptors:
6.1.1

6.1.2

6.1.3

A Differentiate between legal and ethical issues.

Def i ne nidl efigeatlhdi caal 0 i ssues.
Translate legal and ethical issues to the transportation industry.
Define and distinguish between company and departmental policies.

Correlated English Language Arts Academic Content Benchmarks

Use multiple resources tmkance comprehension of vocabulg@cquisition of Vocabulary F,

8-10; Acquisition of Vocabulary E, 112)

BIL:

Essential

EDU:

12 AD

I P

Competency 6
Descriptors:
6.2.1

2: Complete work-related duties within an ethical framework.

Identify codes okthics within the professisn

6.2.2 Develop an individual ethical framework.
6.2.3 Demonstrate ethical behavior when interacting with colleagues both internal and external
to the profession.
6.2.4 Describe the ethicampact of positive cultural sensittyiin a transportation
organization.
BIL: Essential
EDU: 12 AD
I P

Competency 6
Descriptors:
6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

3. Assess the implications of ethical and unethical behavior.

Compare and contrast personal, professional and organizational ethics.
Demonstrateespect for the property of customers, other professions and coworkers.
Resolve issues relating to any potential conflicts of interest between personal and
organizational ethics.

Identify strategies for responding to the unethical actionsdiiduals and
organizations.

Identify the ramifications of unethical actions.
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BIL: Essential

EDU: 12 AD
I P
Competency 6.4: Perform duties according to laws, regulations, contract provisions and
policies.
Descriptors:
6.4.1 Describe the legaksponsibilities, limitations and implications of actions.
6.4.2 Comply with the legal responsibilities specified by state practice act(s) and other
pertinent legislation.
6.4.3 Compare and contrast the roles of various regulatory agencies (e.g. chlaesst and
regulation of jurisdictions).
6.4.4 Identify the types of contracts and describe their roles in the transportation industry.
6.4.5 lllustrate how work activities relate to health and safety issues.

Correlated English Language Arts Academic Corgnt Benchmarks

e Use multiple resources to enhance comprehension of vocab{faquisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1112)

e Demonstrate comprehension of print and electronic text by responding to questions (e.g., literal,
inferertial, evaluative and synthesizingReading Process B;H); Reading Process B,-12)

Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio, proportion and
percent, and explainotutions.(Numbet Number Sense and Operati@®s8-10)

BIL: Essential
EDU: 12 AD
I P
Competency 6.5: Comply with applicable governmental regulations and codes.
Descriptors:
6.5.1 Identify governmental regulations and codes.
6.5.2 Describe mandatestandards for workplace safety, harassment, labor and employment
laws.
6.5.3 Identify personal and organizational ramifications for failure to comply with government
laws and regulations.
6.5.4 Describe the interrelationships between local and nationalkscod
6.5.5 Identify legal responsibilities specified by state practice act(s) and other pertinent
legislation (e.g., substance abuse, harassment, discrimination).
6.5.6 Identify legal responsibilities specified by state practice act(s), other pertinestatiegi
and regulatory agencies as it relates to union and/euniom practices.
6.5.7 Apply regulations and codes according to guidelines.
6.5.8 Complete job inspections and adhere to all regulations and codes.
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Correlated English Language Arts Academi Content Benchmarks

Use multiple resources to enhance comprehension of vocab{fAaquisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1412)

Apply reading comprehension strategies to understand egippeopriate texts(Reading Process
A, 8-10; Reading Process A, -11P)

Use appropriate selfnonitoring strategies for comprehensi¢Reading Process C;19;

Reading Process C, 11P)

Correlated Mathematics Academic Content Benchmarks

Estimate, compute and solve problems involving real nusnbealuding ratio, proportion and
percent, and explain solution@®umbet Number Sense and Operati@hs8-10)

Create and analyze tabular and graphical displays of data using appropriate tools, including
spreadsheets and graphing calculatdiBata Analsisand Probabilityd, 11-12)

Use descriptive statistics to analyze and summarize data, including measures of center,
dispersion, correlation and variabilityData Analysisand ProbabilityB, 11-12)

BIL: Essential
EDU: 12 AD
I P

Competency 6.6: Explain employee and employer liability(e.g., monetary and personal).
Descriptors:
6.6.1 Define liability and negligence.
6.6.2 Discuss protections against liability.
6.6.3 Explain therole oftheBur eau of Wor kersé Compensation i
6.6.4 Discuss the concept of transferring risk.
6.6.5 Describe-empéoffymulotiresponsi bility wunder

(DOT), Federal Motor Carrier Safety Administration (FMCSA) @fHA.

Correlated English Language Arts Academic Content Benchmds

Use context clues and text structures to determine the meaning of new vocdBalzuisition
of Vocabulary A, 810)

Use multiple resources to enhance comprehension of vocab{faguisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1412)
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Unit 7: Information Technology Applications
BIL: Essential
EDU: 12 AD
P R
Competency 7.1: Use computerbased technology.
Descriptors:
7.1.1 Access a Web site using the Internet.
7.1.2 Use email to send and receive messages.
7.1.3 Collect data fran the environment, people or instruments.
7.1.4 Use electronic sources to determine the quality, relevance or usefulness of a product.
7.1.5 Use electronic sources to generate and access client or customer information for
evaluation.

7.1.6 Use a database summarize, compare and contrast information.
7.1.7 Represent existing client, product, service or topical information in a different form.
7.1.8 Interpret client or product information to determine appropriate action.

Correlated English Language Arts A@ademic Content Benchmarks

Evaluate the usefulness and credibility of data and sources and synthesize information from
multiple sources(Research C, 112)

Correlated Mathematics Academic Content Benchmarks

Translate information from one representati@ords, table, graph or equation) to another
representation of a relation or functiofPatterns, Functions a#dgebra C, 810)
Construct convincing arguments based on analysis of data and interpretation of di2gtas.

Analysi
Create

sand Probabilityr, 810)
and analyze tabular and graphical displays of data using appropriate tools, including

spreadsheets and graphing calculatd@ata Analysisand ProbabilityA, 11-12)
Use descriptive statistics to analyze and summarize data, including measuregigf cen
dispersion, correlation and variabilityData Analysisand ProbabilityB, 11-12)

BIL: Essential
EDU: 12 AD
| P
Competency 7.2: Employ information technology applications.
Descriptors:
7.2.1 Identify organizationapolicies and ethiceegardingthe use of communications tools.
7.2.2 Use personal information management (PIM) productivity applications (e.g., schedules,
contacts, memos).

7.2.3 Communicate using electronic equipment (e-maél, fax, phone).
724 Utilize Internet applications.
7.25 Utilize writing and publishing applications.
7.2.6 Prepare reports and other business communications integrating graphics and ether non

text elements.
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7.2.7 Demonstrate presentation applications.

7.2.8 Utilize spreadsheets and database applications.
7.29 Employ collaborative and groupware applications.
7.2.10 Examine computedriven equipment and machines, and access support as needed.

Correlated English Language Arts Academic Content Benchmarks

e Use multiple resources to enhance comprehension of utasgb(Acquisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1112)

e Demonstrate comprehension of print and electronic text by responding to questions (e.g., literal,
inferential, evaluative and synthesizinieading Process B;®); Reading Ricess B, 1112)

e Produce functional documents that report, organize and convey information and ideas
accurately, foresee readersd problems or misun
techniques that are user friend(Vriting Applications C, 1112)

e Give presentations using a variety of delivery methods, visual displays and technology.
(CommunicationsOral and Visuals, 810; CommunicationgOral and VisuaF, 11-12)

Correlated Mathematics Academic Content Benchmarks

e Create and analyze tabular andaghical displays of data using appropriate tools, including
spreadsheets and graphing calculatdiBata Analysisand Probabilityd, 11-12)

e Use descriptive statistics to analyze and summarize data, including measures of center,
dispersion, correlation andariability. (Data Analysisand ProbabilityB, 11-12)

¢ Design and perform a statistical experiment, simulation or study; collect and interpret data; and
use descriptive statistics to communicate and support predictions and concl(i3&tas.
Analysisand Pobability C, 11-12)

BIL: Essential
EDU: 12 AD
I P
Competency 7.3: Use geographic informationsystems
Descriptors:
7.3.1 Represent data on mapsing Global Positioning Systeamd Geographitmformation
Systems (GPS and GIS) software.

7.3.2 Locate fnysical addresses on mapsng GPS and GIS software.
7.3.3 Estimate distances and travel times between two or more locations.
7.3.4 Utilize GPS andsIS softwargo produce and print maps.

Correlated Mathematics Academic Content Benchmarks

e Estimate, comyte and solve problems involving real numbers, including ratio, proportion and
percent, and explain solution@®umbetr Number Sense and Operati@hs8-10)

e Write and solve realvorld, multistep problems involving money, elapsed time and temperature,
andverify reasonableness of solutioffsleasurement F,-80)
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Unit 8: Safety, Health and Environmental Aspects

BIL: Essential
EDU: 12 AD
P R
Competency 8.1: Maintain general safety in accordance with government regulations, health

standards, company plicy, procedure and practices.
Descriptors:

8.1.1 Wear personal protective equipment (PPE) as appropriate (e.g., dust mask, hearing
protection, respirators, eye protection).

8.1.2 Check and correct potential hazards (e.g., hair, jewelry, clothing).

8.1.3 Maintain personal protective equipment (e.g., inspect, clean, replace).

8.1.4 Follow established procedures for the use of safety apparatus and equipment, including
fall protection.

8.1.5 Conduct routine building safetgspections.

8.1.6 Check power souss for potential hazards, and confirm proper grounding.

8.1.7 Shut down power equipment in dangerous situations using disconnect switches and
established loclout/tagout (LO/TO)procedures.

8.1.8 Identify the location of emergency flush showers, eye i@stitains, fire alarms and
exits.

8.1.9 Maintain work areas in accordance with standards for cleanliness and safety.

8.1.10 Describe how to operate fire extinguishers, and identify classes of fires.

8.1.11 Inspect air and exhaust systems, including infdiezs, fans and other mechanical
components.

8.1.12 Explain the value of an emergency response plan.

Correlated English Language Arts Academic Content Benchmarks

o Use appropriate selfnonitoring strategies for comprehensi¢gReading Process C;1D;
Reading Process C, 112)

Correlated Mathematics Academic Content Benchmarks

e Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@Measurement E,-80)

¢ Create, interpreind use graphical displays and statistical measures to describe data; e-g., box
andwhisker plots, histograms, scatterplots, measures of center and varigbiktya Analysis
and Probabilityp, 8-10)

e Construct convincing arguments based on analysis taf alad interpretation of graphgData
Analysisand Probability-, 810)
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Correlated ScienceAcademic Content Benchmarks

o Participate in and apply the processes of scientific investigation to create models and to design,
conduct, evaluate and communictie results of these investigatiofiScientific Inquiry A, 9
10)

e Make appropriate choices when designing and participating in scientific investigations by using
cognitive and manipulative skills when collecting data and formulating conclusions from the
data. (Scientific Inquiry A, 1112)

BIL: Essential
EDU: 12 AD
P R
Competency 8.2: Evaluate the human andergonomic factors associated with the

transportation industry.
Descriptors:

8.2.1 Wear personal protective equipment (PPE) in accordance widtgbaomic process.

8.2.2 Define ergonomics.

8.2.3 Describe ergonomic factors of the workplace.

8.24 Identify work associated with repetitive motion, as well as lifting or moving heavy
objects.

8.2.5 Demonstrate appropriate body mechanics in lifting andimgoheavy objects.

8.2.6 Describe the ergonomic importance of properly operating various types of tools and
equipment.

Correlated English Language Arts Academic Content Benchmarks

o Apply knowledge of roots, affixes and phrases to aid understandingtehtarea vocabulary.
(Acquisition of Vocabulary D, 112)

Correlated Mathematics Academic Content Benchmarks

e Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@easurement E, 4.0)

e Describe sampling methods and analyze the effects of method chosen on how well the resulting
sample represents the populatigData Analysisand ProbabilityG, 810)

BIL: Essential
EDU: 12 AD
[ P
Competency 8.3: Identify state, federal, and local worker safety, health and environmental
regulations.
Descriptors:
8.3.1 Examine the Occupational Safety and Health Administration (OSHA) and Federal
Aviation Administration (FAA) regulations.

8.3.2 Examine the state pBnsatandBWEof Wor kersd Com
8.3.3 Expl ain workersé compensation cost as it
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8.34 Describe the purpose tife National Institute for Occupational Safety and Health

(NIOSH).

8.3.5 Identify safety documentation.

8.3.6 Discuss applicable inteational regulations that impact transportation operations.

8.3.7 Discuss the Ohio and FedeEatvironmental Protection Agency (EPA) regulations.

8.3.8 Describe the industrgpecific governmental regulatory agencies (e.g., Department of
Transportation [DOT)]

8.3.9 Interpret personal saf et yto-knowgplatsendaccor di ng
hazardougommunications.

8.3.10 Interpret material safety data sheets (MSDS), and use materials accordingly.

Correlated English Language Arts Academic Content Benamnarks

e Use context clues and text structures to determine the meaning of new vocgBalgusition
of Vocabulary A, 810)

e Use appropriate selnonitoring strategies for comprehensi¢gReading Process C;1D;
Reading Process C, 11P)

e Evaluate how featres and characteristics make information accessible and usable and how
structures help authors achieve their purpogBgading Informational, Technical and
Persuasive Text A,-80)

Correlated Mathematics Academic Content Benchmarks

e Use algebraic repreentations, such as tables, graphs, expressions, functions and inequalities, to
model and solve problem situatioBatterns, Functions adgebra D, 810)

e Construct convincing arguments based on analysis of data and interpretation of di2gtas.
Analysisand Probabilityr, 810)

Correlated ScienceAcademic Content Benchmarks

o Participate in and apply the processes of scientific investigation to create models and to design,
conduct, evaluate and communicate the results of these investigéfoiesitiic Inquiry A, 9-
10)

¢ Make appropriate choices when designing and participating in scientific investigations by using
cognitive and manipulative skills when collecting data and formulating conclusions from the
data.(Scientific Inquiry A, 1112)
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BIL: Es=ntial
EDU: 12 AD
I P
A Demonstrate practices that contribute toa safe workplaceenvironment.

Competency 8
Descriptors:
8.4.1

8.4.2

8.4.3

8.4.4

8.4.5

8.4.6

8.4.7

8.4.8

Identify unsafe operations of a process.

Establish safety training meetings with relevant topics.
Explaintheoncept
Conduct and participate in accidemtd otheincident investigations.
Perform a job safety analysis (JSA).

Inform and correct unsafe activities committed by coworkers.
Examine access and egress procedures.

Employ ergonomic concepts in daily work activities.

of

fengineering

Correlated English Language Arts Academic Content Benchmarks

e Use multiple resources to enhance comprehension of vocab{faquisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1412)

Correlated Mathematics Academic Content Benchmarks

e Construct convincing arguments based on analysis of data and interpretation of di2gtas.
Analysisand ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmarks

out o

as

a

per s

o Participate in and apply the processes of scientific investigation to create models and to design,
conduct, evaluate and communicate the results of these investigéfoiesitific Inquiry A, 9

10)

e Make appropriate choices when designing andipi@ating in scientific investigations by using
cognitive and manipulative skills when collecting data and formulating conclusions from the
data.(Scientific Inquiry A, 1112)

BIL: Essential
EDU: 12 AD
P R
Competency 85:

Descriptors:
8.51
8.52
8.53
8.54
8.55
8.56
8.57

Complete orientation to pertineauipment before operating.
Review all important information regarding equipment safety.
Utilize the correct tools to do the job during traigpi

Conduct a postraining evaluation to assure the equipment is operated safely.
Document the quality and effectiveness of the training.
Fulfill safety and heath requirements for maintenance.

Monitor and operate equipment in complce with both company and national

regulations.
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Correlated English Language Arts Academic Content Benchmarks

¢ Demonstrate comprehension of print and electronic text by responding to questions (e.qg., literal,
inferential, evaluative and synthesizin(Reading Process B;B); Reading Process B,-12)

e Use appropriate selfnonitoring strategies for comprehensi¢gReading Process C;1D;
Reading Process C, 11P)

BIL: Essential
EDU: 12 AD
P R
Competency 86: Identify practices that contribute to ahealthy environment.
Descriptors:
8.6.1 Discuss symptoms of exposurehealththreatening environments (e.g., temperature
chemicalsnoise, vibrations, harshned$vH]; biological hazards).
8.6.2 Describe the effects of hazardous activities)., weldng).
8.6.3 Describe precautions required when using toxic or flammable materials.
8.6.4 Discuss the inspection afr and exhaust systems, including intake filters, fans and other
mechanical components.
8.65 Describe the interactions of incompatible sahses.
8.6.6 Describe basic health and hygiene principles.
BIL: Essential
EDU: 12 AD
P R
Competency 8.7 Handle hazardous materials in accordance with government regulations and

health standards.
Descriptors:

8.7.1 Identify types of hazardous mai&s (e.g., chemical, biological).

8.7.2 Interpret container label precautions.

8.7.3 Identify hazardous storage procedures in compliancegeiikrnment regulations.
8.7.4 Dispose of hazardous materials in accordance with government regulations.
8.7.5 Examine a hazardous materials safety plan.

Correlated English Language Arts Academic Content Benchmarks

e Apply reading comprehension strategies to understand gapgeopriate texts(Reading Process
A, 8-10; Reading Process A, -1P)

Correlated ScienceAcademic Content Benchmarks
o Participate in and apply the processes of scientific investigation to create models and to design,

conduct, evaluate and communicate the results of these investigéoiesitific Inquiry A, 9
10)
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e Make appropriate choices whengilgning and participating in scientific investigations by using
cognitive and manipulative skills when collecting data and formulating conclusions from the
data.(Scientific Inquiry A, 1112)

BIL: Essential
EDU: 12 AD
I P

Competency 8.8 Analyze regulations for transporting hazardous materials.
Descriptors:
8.81 Describe théJnited Nations (UN) and North American (NA) shipping documents.
8.82 Explain the function of placards and labeling.
8.83 Describe the manifest and explain its function.
8.84 Discuss handling and loading procedures.
8.85 Describe the procedures for emergency response and cleanup.
8.86 Identify and explain the security regulations and precautions.
8.87 Identify potential transportation threats and the appropriate repottihgréies.

Correlated English Language Arts Academic Content Benchmarks

e Demonstrate comprehension of print and electronic text by responding to questions (e.g., literal,
inferential, evaluative and synthesizin(Reading Process B;H8); Reading ProcesB, 1112)

e Evaluate how features and characteristics make information accessible and usable and how
structures help authors achieve their purpog¢Beading Informational, Technical and
Persuasive Text A,-80)
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Unit 9: Transportation Fuels

BIL: Essential
EDU: 12 AD
I R

Competency 9.1 Discuss the alternative vehicular fuel industry.
Descriptors:
9.1.1 Discuss the history of the alternative fuel industry.
9.1.2 Identify driving forces in the move to alternative fuel solutions.
9.1.3 Discuss local, state and nataegislation related to alternative vehicular fuels.

Correlated English Language Arts Academic Content Benchmarks

e Use appropriate selnonitoring strategies for comprehensi¢gReading Process C;1D;
Reading Process C, 11P)

e Compile, organize and aluate information, take notes and summarize findifiRssearch B,
11-12)

Correlated Mathematics Academic Content Benchmarks

e Create and analyze tabular and graphical displays of data using appropriate tools, including
spreadsheets and graphing calculstdData Analysisand Probabilityd, 11-12)

e Communicate mathematical ideas orally and in writing with a clear purpose and appropriate for
a specific audiencéMathematical Processes [,-12)

Correlated ScienceAcademic Content Benchmarks

e Predict how lmman choices today will determine the quality and quantity of life on Earth.
(Science and Technology A, -11P)

e Explain how societal issues and considerations affect the progress of science and technology.
(Scientific Ways of Knowing C, +12)

BIL: Essental
EDU: 12 AD
I R
Competency 9.2 Compare and contrast viable fuels.
Descriptors:
9.21 Discuss the concept of web-wheel.
9.22 Identify various viable fuels.
9.23 Discuss the environmental impact of each fuel source.
9.24 Discuss emission chateristics of each fuel source.
9.25 Compare the economic viability of each fuel source depending on the applidation
cycle.

9.2.6 Calculate costs and benefits of various alternative fuels.
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Correlated Mathematics Academic Content Benchmarks

e Use algbraic representations, such as tables, graphs, expressions, functions and inequalities, to
model and solve problem situatiofBatterns, Functions aidgebra D, 810)

e Construct convincing arguments based on analysis of data and interpretation of df2qias.
Analysisand Probability=, 810)

¢ Create and analyze tabular and graphical displays of data using appropriate tools, including
spreadsheets and graphing calculatdiBata Analysisand ProbabilityA, 11-12)

e Use descriptive statistics to analyze andhsarize data, including measures of center,
dispersion, correlation and variabilityData Analysisand Probabilityd, 11-12)

e Locate and interpret mathematical information accurately, and communicate ideas, processes
and solutions in a complete and easityderstood manne(Mathematical Processes H18)

¢ Communicate mathematical ideas orally and in writing with a clear purpose and appropriate for
a specific audiencéMathematical Processes |,-12)

Correlated ScienceAcademic Content Benchmarks

e Predict how human choices today will determine the quality and quantity of life on Earth.
(Science and Technology A, 11P)

BIL: Essential
EDU: 12 AD
I R
Competency 93 Discuss engine modification related to the use of alternative fuels.
Descriptors:
931 Identify the modifications to current vehicles that are required for burning alternative
fuels.

932 Discuss idle reduction technology.
9.33 Discuss safety issues related to various vehicular fuels.

Correlated Mathematics Academic Content Benchmarks
e Construct convincing arguments based on analysis of data and interpretation of df2quias.
Analysisand Probability=, 810)
¢ Locate and interpret mathematical information accurately, and communicate ideas, processes
and solutions in a complete and egsihderstood mannefiMathematical Processes H18)
Correlated ScienceAcademic Content Benchmarks

e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)
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Unit 10:  Transportation Systems Technical Skills Sets

BIL: Essential

EDU: 12 AD
I P

Competency 10.1: Explore the performance skills of an automotive technician.
Descriptors:

10.1.1 Identify the role and function of an automotive technician.

10.1.2 Identify the areasf specialization and related occupations.

10.1.3 Explore the types of work techniques, processes and procedures a typical automotive
technician might be called upon to perform.

10.1.4 Describe the education, training and certification required to wask asitomotive
technician.

Correlated English Language Arts Academic Content Benchmarks

e Use appropriate selfnonitoring strategies for comprehensi¢gReading Process C;1D;
Reading Process C, 11P)

BIL: Essential
EDU: 12 AD
I P
Competency 12 Explore the performance skills ofa power equipment technician.
Descriptors:
102.1 Identify the role and function of @ower equipment technician.
10.22 Identify the areas of specialization and related occupations.
102.3 Explore the types of work tenfgues, processes and procedures a typmakr
equipment techniciamight be called upon to perform.
102.4 Describe the education, training and certification required to worlpasar equipment
technician.

Correlated English Language Arts Academic Catent Benchmarks

e Use appropriate selfnonitoring strategies for comprehensi¢gReading Process C;1;
Reading Process C, 11P)
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Automotive Technician

The National Automotive Technicians EducatimundatioNfNATEF) Standards recognize that program
content requirements vary by program type and by regional employment needs. Therefore, flexibility has
been built into the NATEF task list of competenciesdasdriptors by assigning each task (compeye
anddescriptor) a priority number. The priority number indicates the minimum percentage of the listed
tasks (competerm@sand descriptors) that a program must include in order to be certified in each content
area. The following guidelines must be foléx:

¢ Ninetyfive percent (95%) of all Priority 1 () items must be taught in the curriculum

e Eighty percent (80%) of all Priority 2 (R) items must be taught in the curriculum; and

o Fifty percent (50%) of all Priority 3 (B) items must be taught in tharriculum.

Unit 11:  Orientation to the Automotive Industry

BIL: Essential
EDU: 12 AD
P R

Competency 11.1: Define the industry
Descriptors:

11.1.1 Present an overview of the automotive industry (e.g., auto manufacturers, service
contracts, sales|tarnative fuel systems and their performance characteristics).

11.1.2 Identify the professional and/or trade associations related to the automotive industry.

11.1.3 Identify areas of specialization and related occupations within the automotive industry.

11.1.4 Identify the employment opportunities in the automotive industry.

Correlated English Language Arts Academic Content Benchmarks

¢ Demonstrate comprehension of print and electronic text by responding to questions (e.qg., literal,
inferential, evaluativend synthesizingfReading Process B;8); Reading Process B,-12)
e Compile, organize and evaluate information, take notes and summarize fir{fiegsarch B,

11-12)
BIL: Essential
EDU: 12 AD

P R

Competency 11.2 Determine the skills needed to wrk in the automotive industry.
Descriptors:

11.2.1 Match automotive occupational job titles with qualifications and responsibilities.

11.2.2 Identify the education, training, and certification required to work in the various
automotive careers.

11.2.3 De<ribe the kinds of work techniques, processes and procedures a typical automotive
industry professional might be called upon to use.

11.2.4 Identify and utilize information gathering techniques (e.g., comigeed information,

printed sources).
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Correlated English Language Arts Academic Content Benchmarks

¢ Demonstrate comprehension of print and electronic text by responding to questions (e.qg., literal,
inferential, evaluative and synthesizin(Reading Process B;B); Reading Process B,-12)

e Compile,organize and evaluate information, take notes and summarize fin{lRegearch B,
11-12)

e Evaluate the usefulness and credibility of data and sources and synthesize information from
multiple sources(Research C, 112)

Correlated Mathematics Academic Cotent Benchmarks
e Estimate, compute and solve problems involving real numbers, including ratio, proportion and
percent, and explain solution@®umbet Number Sense and Operati@hs8-10)

¢ Communicate mathematical ideas orally and in writing with a cleap@ae and appropriate for
a specific audiencéMathematical Processes |,-12)
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Unit 12:  Tools and Equipment

BIL: Essential
EDU: 12 AD
P R

Competency 12.1:  Identify basic tools and equipmentappropriate to the automotive industry.
Descriptors:

121.1 Identify the various types of tools and equipment applicable to automotive applications.
12.1.2 Describethe primary functions of various types of hand and power tools.
12.1.3 Discuss ergonomic issues in the design and use of tools and equipment.

Correlated English Language Arts Academic Content Benchmarks

¢ Apply knowledge of roots, affixes and phrases to aid understanding of content area vocabulary.
(Acquisition of Vocabulary D, 1:12)

e Use multiple resources to enhance comprehension of vocab{Aauisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1112)

BIL: Essential
EDU: 12 AD
P R
Competency 12.2:  Demonstrate the appropriate use of basic hand tools to complete work
functions.
Descriptors:
12.2.1 Identify potential hazards aniitationsrelated to the use of tools.
12.2.2 Demonstrate basic measuring tools.
12.2.3 Use tools in accordance with established procedures and safety standards.

Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problem®iwwng real numbers, including ratio, proportion and
percent, and explain solution@®umbet Number Sense and Operati@s8-10)

¢ Communicate mathematical ideas orally and in writing with a clear purpose and appropriate for
a specific audiencéMathemattal Processes |, 112)
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BIL: Essential
EDU: 12 AD
P R

Competency 1
Descriptors:

2.3:  Operate power tools and stationary equipment.

12.3.1 Identify types of power tools and stationary equipment and their functions in
transportation.
12.3.2 Match theappropriate power tools and stationary equipment for a given task.
12.3.3 Operatepower tools and stationary equipment in accordance with established procedures
and safety standards.
BIL: Essential
EDU: 12 AD
P R
Competency 12.4:  Maintain hand and power tools appropriate to the automotive industry.
Descriptors:
12.4.1 Conduct routine inspections and audits of hand tools and power equipment.
12.4.2 Troubleshoot maintenance problems in accordance with established procedures.
12.4.3 Perform preventive niatenance in accordance with guidelines specified by the
manufacturer and/or outside authorities with jurisdiction (e.g., OSHA).
12.4.4 Describe the certifications for operating specific tools.

Correlated English Language Arts Academic Content Benchmarks

e Useap

propriate selfnonitoring strategies for comprehensi¢Reading Process C;19;

Reading Process C, 11R)

e Evaluate how features and characteristics make information accessible and usable and how
structures help authors achieve their purpogBgaling: Informational, Technical and
Persuasive Text A,-80)

BIL: Essential
EDU: 12 AD
P R

Competency 12.5:

Descriptors:
12.5.1

12.5.2

12.5.3

Use appropriate personal protective equipment (PPE).

Identify the appropriate personal protective equipment (PPE) towitbaspecific
automotive, and identify the consequences ofecmmpliance.

Discuss various conditions that workers encounter, and match the appropriate PPE to
each situation.

Demonstrate and practice profigruse of each type and care &?fP.
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Correlated ScienceAcademic Content Benchmarks

o Participate in and apply the processes of scientific investigation to create models and to design,
conduct, evaluate and communicate the results of these investigéfoiestific Inquiry A, 9
10)

e Make appropriate choices when designing and participating in scientific investigations by using
cognitive and manipulative skills when collecting data and formulating conclusions from the
data.(Scientific Inquiry A, 1112)
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Unit 13:

Engine Repair

Note: Throughout Unit 13, students are expected to learn and use vocabulary specific to the automotive
technician career field. Correlations to the English LanguageA&daisition of Vocabulary standards
include the following benchmarks:

Apply knowledge of roatsffixes and phrases to aid understanding of content area vocabulary.
(Acquisition ofVocabulary D, 1112); and

Use multiple resources to enhance comprehension of vocab{fAaquisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1412).

BIL:

Essential

EDU:

12 AD

I P

Competency 13.1:  Perform general engine diagnosis, removal and reinstallation (R&R).
Descriptors:

13.1.1

13.1.2
13.1.3

13.1.4

13.1.5

13.1.6
13.1.7

13.1.8
13.1.9

13.1.10
13.1.11
13.1.12

13.1.13

Complete a work order to include customer information, vehicle identifying information,
customer concern, related servidstory, cause and correction1§.

Identify and interpret an engine concern; determine necessary actipn [P

Research applicable vehicle and service information, such as internal engine operation,
vehicle service history, service predans and technical service bulletinsIP

Locate and interpret vehicle and major component identification numbers (i.e., VIN,
vehicle certification labels and calibration decals)L]P

Inspect engine assembly for fuel, oil, coolant an@oksaks; determine necessary action
[P-1].

Diagnose engine noises and vibrations; determine necessary ae#ipn [P

Diagnose the cause of excessive oil consumption, unusual engine exhaust color, odor and
sound; determine necessary actios2]P

Perform engine vacuum tests; determine necessary actijn [P

Perform cylinder power balance tests; determine necessary actlgn [P

Perform cylinder cranking compression tests; determine necessary aetipn [P
Performcylinder leakage tests; determine necessary actidh. [P

Remove and reinstall the engine in a front wheel or rear wheel drive vehicle (OBDII or
newer); reconnect all attaching components and restore the vehicle to running condition
[P-2].

Install engine covers using gaskets, seals and sealers as reqgdifed [P

Correlated English Language Arts Academic Content Benchmarks

Produce functional documents that report, organize and convey information and ideas
accurately, f omes misunderstandings andithafpinclodb formatting

techniq

ues that are user friend(yVriting Applications C, 1112)

Evaluate the usefulness and credibility of data and sources and synthesize information from
multiple sources(Research C, 112)
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Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
OperationsE, 810)

e Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisigMleasurement E,-80)

e Apply various measurement scales to describe phenomena and solve priiEassrement B,
11-12)

e Construct convincing arguments based on analysis ofaadanterpretation of graphgData
Analysis and ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmarks
e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)
e Apply principles of forces and motion to mattatically analyze, describe and predict the net
effects on objects or syster{Bhysical Sciences D, 41R)

BIL: Essential

EDU: 12 AD
I P

Competency 13.2:  Perform cylinder head and valve train diagnosis and repair.
Descriptors:

13.2.1 Removeandreist al |l cylinder heads and gasket s;
specifications and proceduresIP

13.2.2 Visually inspect cylinder head(s) for cracks; check gasket surface areas for warpage and
leakage; check passage conditiof2]P

13.2.3 Inspect valve springs for squareness and free height comparison; determine necessary
action [R3].

13.2.4 Replace valve stem seals on an assembled engine; inspect valve spring retainers, locks
and valve grooves; determine necessary actiefj.[P

13.2.5 Inspectvalve guides for wear; check valve sttwrguide clearance; determine necessary
action [R3].

13.2.6 Inspect valves and valve seats; determine necessary acspn [P

13.2.7 Check valve facgo-seat contact and valve seat concentricity (runout); determine
necessary action {8].

13.2.8 Check valve spring assembled height and valve stem height; determine necessary action
[P-3].

13.2.9 Inspect pushrods, rocker arms, rocker arm pivots and shafts for wear, bending, cracks,
looseness, and blocked oil passageifi¢es); determine necessary actions2]P

13.2.D Inspect hydraulic or mechanical lifters; determine necessary acti#h [P

13.2.11 Adjust valves (mechanical or hydraulic lifters}P

13.2.12 Inspect camshaft drives, including gear wear and backdgsbcket and chain wear;
determine necessary action2P

13.2.13 Inspect and replace timing belts (chains), overhead camdrive sprockets and tensioners;
check belt or chain tension; adjust as necessaty.[P

13.2.14 Inspect camshaft for runout, journakar and lobe wear {2).
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13.2.15 Inspect camshaft bearing surface for wear, damageafeound and alignment;
determine necessary action3pP

13.2.16 Establish camshaft(s) timing and cam sensor
specifications angrocedures [A].

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
Operations, 810)

e Estimate and compute various attributes, including length, angle measeae sarface area and
volume, to a specified level of precisi@easurement E,-80)

e Apply various measurement scales to describe phenomena and solve pr(iEassrement B,
11-12)

e Construct convincing arguments based on analysis of data and intdipneté graphs(Data
Analysisand Probability=, 8-10)

Correlated ScienceAcademic Content Benchmarks
e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)
e Apply principles ofdrces and motion to mathematically analyze, describe and predict the net
effects on objects or systertiBhysical Sciences D, 1112)

BIL: Essential

EDU: 12 AD
I P

Competency 13.3:  Perform engine block assembly diagnosis and repair.
Descriptors:

13.31 Disassemble engine block; clean and prepare components for inspection and reassembly
according to manufact2urerb6s service procedu

13.3.2 Inspect engine block for visible cracks, passage condition, core and gallery plug
condition, and surface waage; determine necessary actiofL]P

13.3.3 Perform common fastener and thread repair, to include removing a broken bolt, restoring
internal and external threads, and repairing internal threads with a thread iridert [P

13.3.4 Inspect and measure oyder walls and sleeves for damage, wear and ridges; determine
necessary action {B).

13.3.5 Deglaze and clean cylinder walls-Pp.

13.3.6 Inspect and measure camshaft bearings for wear, damagsd;round and alignment;
determine necessary action3p

13.3.7 Inspect crankshaft for end play, straightness, journal damage, keyway damage, thrust

flange and sealing surface condition, and visual surface cracks; check oil passage
condition; measure journal wear; check crankshaft sensor reluctor ring (where
applicable); determine necessary actioi2]P

13.3.8 Inspect main and connecting rod bearings for damage and wear; determine necessary
action [R2].

13.3.9 Identify piston and bearing wear patterns that indicate connecting rod alignment and main
bearing lore problems; determine necessary acticB][P

13.3.10 Inspect and measure pistons; determine necessary aci#n [P
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13.3.11 Remove and replace a piston pirdpP

13.3.12 Inspect, measure and install piston ring=[P

13.3.13 Inspect auxiliary shaftjgbalance, intermediate, idler, counterbalance or silencer);
inspect shaft(s) and support bearings for damage and wear; determine necessary action;
reinstall and time [P].

13.3.14 Inspect or replace crankshaft vibration damper (harmonic balaneg}) [P

13.3.15 Assemble engine block assemblyIP

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
Operations, 810)

o Estimate and compute various attributes, inahgdength, angle measure, area, surface area and
volume, to a specified level of precisi@easurement E,-80)

e Apply various measurement scales to describe phenomena and solve pr(Messsrement B,
11-12)

e Construct convincing arguments based onlgsia of data and interpretation of grapt{Pata
Analysisand Probability=, 8-10)

Correlated ScienceAcademic Content Benchmarks
e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology 8;10)
e Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or systern{Bhysical Sciences D, 41R)

BIL: Essential

EDU: 12 AD
I P

Competency 13.4:  Perform lubrication and cooling systems thgnosis and repair.
Descriptors:

13.4.1 Perform oil pressure tests; determine necessary actibh [P

13.4.2 Inspect oil pump gears or rotors, housing, pressure relief devices and pump drive;
perform necessary action-[g.

13.4.3 Perform cooling systenressure tests; check coolant condition; inspect and test radiator,
pressure cap, coolant recovery tank and hoses; determine necessary ddtion [P

13.4.4 Inspect, replace and adjust drive belts, tensioners and pulleys; check pulley and belt
alignment [P1].

13.45 Inspect and replace engine cooling and heater system hesgs [P

13.4.6 Inspect, test and replace thermostat and gask#t [P

13.4.7 Test coolant; drain and recover coolant; flush and refill cooling system with
recommended coolant; bleed airaquired [P1].

13.4.8 Inspect, test, remove and replace water purap] [P

13.4.9 Remove and replace radiator2P

13.4.10 Inspect and test fan(s) (electrical or mechanical), fan clutch, fan shroud and air dams [P
1].

13.4.11 Inspect auxiliary oil cooles; determine necessary actiorgp
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13.4.12 Inspect, test and replace oil temperature and pressure switches and seBgors [P
13.4.13 Perform oil and filter change {H].

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determirguivalent forms of real numbef{®lumber Number Sense and
OperationsE, 810)

e Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisiéMeasurement E,-80)

e Apply variousmeasurement scales to describe phenomena and solve profpleasurement B,
11-12)

e Construct convincing arguments based on analysis of data and interpretation of dfgtas.
Analysisand ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmaks

e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

e Explain the movement of obj ect s (Phygicalssggndey i ng Ne
D, 9-10)

¢ Explain how energynay change form or be redistributed but the total quantity of energy is
conserved(Physical Sciences F;1D).
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Unit 14:

Note: Throughout Unit 14, students are expected to learn and use vocabulary specific tortiutiae

Automatic Transmission and Transaxle

technician career field. Correlations to the English LanguageA&dsisition of Vocabulary standards

include the following benchmarks:

¢ Apply knowledge of roots, affixes and phrases to aid understanding of content area vocabulary.

(Acquisition d Vocabulary D, 1112); and

e Use multiple resources to enhance comprehension of vocab{Aaquisition ofVocabulary F,

8-10; Acquisition ofVocabulary E, 1412).

BIL:

Essential

EDU:

12

AD

[5)

Competency 14.1:

Descriptors:
14.1.1

14.1.2

14.1.3

14.1.4
14.1.5
14.1.6
14.1.7
14.1.8
14.1.9

14.1.10
14.1.11

14.1.12
14.1.13

14.1.14

Perform general transmission and tranaxle diagnosis.

Complete work order to include customer information, vehicle identifying information,

customer concern, related service history, cause and correctign [P

Identify and interpret transmission and/or transaxleceom assure proper engine
operation; determine necessary actiori]P
Research applicable vehicle and service information, such as transmission and/or

transaxle system operation, fluid type, vehicle service history, service precautions and

techni@l service bulletins [R].

Locate and interpret vehicle and major component identification numbers (i.e.,VIN,
vehicle certification labels and calibration decalsy]P
Diagnose fluid loss and condition concerns; check fluid level on tiasgms with and
without dipstick; determine necessary actiofl]P
Perform pressure tests; determine necessary actidh [P
Perform stall test; determine necessary actie8][P

Perform lockup converter system tests; determine seagy action [F3].

Diagnose mechanical and vacuum control system concerns; determine necessary action

[P-2].

Diagnose noise and vibration concerns; determine necessary aefipn [P

Diagnose transmission and/or transaxle gear radhiotultiplication concerns using
driving, driven and held member (power flow) principlesL]P
pressur e

Di agnose
[P-2].

Diagnose electrical or electronic concernsugingi nci pl es

2],

Perform scan diagnostics-.

concerns

Correlated English Language Arts Academic Content Benchmarks

n

a

of

trans mi

el

e Produce functional documents that report, organize and convey information and ideas
accurately, foresee readr s 6
techniques that are user friend(¥Vriting Applications C, 1112)

e Evaluate the usefulness and credibility of data and sources and synthesize information from

multiple sources(Research C, 112)
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Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numgMdusaber, Number Sense and
Operations, 810)

e Estimate and compute various attributes, including length, angle measure, area, stetaeec
volume, to a specified level of precisiéMeasurement E,-80)

e Apply various measurement scales to describe phenomena and solve pr(Eassrement B,
11-12)

¢ Construct convincing arguments based on analysis of data and interpretation of.df2qitas
Analysisand Probability=, 810)

Correlated ScienceAcademic Content Benchmarks

¢ Describe the identifiable physical properties of substances (e.g., color, hardness, conductivity,
density, concentration and ductility). Explain how changes in theseerties can occur without
changing the chemical nature of the substafehysical Sciences C;M)

e Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or syster(iBhysical Sciences D, 11)

¢ Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

BIL: Essential
EDU: 12 AD
I P
Competency 14.2:  Perform transmission and transaxle maintenance and adjustment.
Descriptors:
14.2.1 Inspect, adjust or replace throttle valve (TV) linkages or cables; manual shift linkages or
cables; and/or transmission range sensor; check gear select indicator (as appliddble) [P
14.2.2 Service transmission; perform visual inspecti@mlace fluids and filters [2].

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
Operations, 810)

e Estimate and compute various attributes, including lengtbleameasure, area, surface area and
volume, to a specified level of precisi@Measurement E,-80)

e Apply various measurement scales to describe phenomena and solve pr(Messsrement B,
11-12)

e Construct convincing arguments based on analysis ofafadanterpretation of graph¢Data
Analysisand ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmarks
e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;19)

e Apply pinciples of forces and motion to mathematically analyze, describe and predict the net
effects on objects or syster{Bhysical Sciences D, 41R)
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BIL: Essential

EDU: 12 AD
I P

Competency 14.3: Perform in-vehicle transmission and transaxle repair.
Descriptors:

14.3.1
14.3.2
14.3.3
143.4
14.3.5
14.3.6

14.3.7

Inspect, adjust or replace (as applicable) vacuum modulator; inspect and repair or replace
lines and hoses {B].

Inspect, repair and replace governor assembBj[P

Inspect and replace external seals and gasketk [P

Inspect extension housing, bushings and seals; perform necessary a8fion [P

Inspect and replace speedometer drive gear, driven gear, vehicle speed sensor (VSS) and
retainers [P2]

Diagnose electronic transmission control systems wsswan tool; determine necessary
action [P1].

Inspect, replace and align powertrain mount&]P

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real numi¢usaber Number Sense and
OperatonsE, 810)

Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@Measurement E,-80)

Apply various measurement scales to describe phenomena and solve pr(iikEsssement B,

11-12)

Construct convincing arguments based on analysis of data and interpretation of d(i2qmias.
Analysisand Probability=, 8-10)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological dessgond to the needs of society.
(Science and Technology A;1D)

Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or syster{Bhysical Sciences D, 41R)

BIL: Essential

EDU: 12 AD
I P

Competency 14.4:  Perform off-vehicle transmission and transaxle repair.
Descriptors:

14.4.1
14.4.2
14.4.3
14.4.4

Remove and reinstall transmission and torque convertervittezel drive) [P2].

Remove and reinstall transaxle and torque converter assemb]y [P

Disassemble, clean and inspect transmission and/or transeie [P

Inspect, measure, clean and replace valve body, including surfaces, bores, springs, valves,
sleeves, retainers, brackets, chbeks, screens, spacers and gaske® [P
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14.4.5 Inspect servo bore, piston, seals, pin, spring and retainers; determine necessary-action [P

3].

14.4.6 Inspect accumulator bore, piston, seals, spring and retainer; determine necessary action
[P-3].

14.4.7 Assemble transmission and/or transaxie.[P

14.4.8 Inspect, test for leaks and flush cooler, lines and fittingk] [P

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
OperationsE, 810)

e Apply various measuremesttales to describe phenomena and solve probidieasurement B,
11-12)

e Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@Measurement E,-80)

e Construct convincingrguments based on analysis of data and interpretation of gréphta
Analysisand ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmarks

e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;H))

e Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or syster{Bhysical Sciences D, 41R)

BIL: Essential
EDU: 12 AD
I P

Competency 14.5:  Inspect, measure ad reseal oil pump and converter.
Descriptors:
145.1 Inspect converter flex plate, attaching parts, pilot, pump drive and seal atfas [P
14.5.2 Measure torque converter endplay and check for interference; check stator cl2fch [P
14.5.3 Inspect, meage and reseal oil pump assembly and componerit$. [P

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
Operations, 810)

e Apply various measurement scales to dbsgphenomena and solve probleifMeasurement B,
11-12)

e Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@dMeasurement E -&0)

e Construct convincing arguments basedanalysis of data and interpretation of grap{i3ata
Analysisand ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmarks
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e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Techiapy A, 9-10)

e Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or systen{Bhysical Sciences D, 41P)

BIL: Essential
EDU: 12 AD
I P
Competency 14.6:  Inspect and measure gear train, séifts, bushings and case.
Descriptors:
14.6.1 Measure endplay or preload; determine necessary actibp [P
14.6.2 Inspect, measure and replace thrust washers and bear2ps [P
14.6.3 Inspect oil delivery seal rings, ring grooves and sealing surface[B2hs
14.6.4 Inspect bushings; determine necessary actiei].[P
14.6.5 Inspect and measure planetary gear assembly (includes sun, ring gear, thrust washers,
planetary gears and carrier assembly); determine necessary a€2ion [P
14.6.6 Inspect case bes, passages, bushings, vents and mating surfaces; determine necessary
action [R2].
14.6.7 Inspect transaxle drive, link chains, sprockets, gears, bearings and bushings; perform
necessary action {P).
14.6.8 Inspect, measure, repair, adjust or replaaesaxle final drive components-P.
14.6.9 Inspect and reinstall parking pawl, shaft, spring and retainer; determine necessary action
[P-3].

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real nusnffdumber Number Sense and
Operations, 810)

e Apply various measurement scales to describe phenomena and solve priiEassrement B,
11-12)

e Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to apecified level of precisioiMeasurement E,-&0)

e Construct convincing arguments based on analysis of data and interpretation of di2gtas.
Analysisand Probability~, 8-10)

Correlated ScienceAcademic Content Benchmarks
e Explain the ways in whicthé processes of technological design respond to the needs of society.
(Science and Technology A;1D)

e Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or systen{Bhysical Sciences D, 41P)
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BIL:

Essential

EDU:

12

AD

P

Competency 14.7:
Descriptors:

14.7.1
14.7.2
14.7.3
14.7.4

14.7.5

Inspect and determine necessary action for friction and reaction units.

Inspect clutch drum, piston, chebhklls, springs, retainers, seals, and friction and

pressure plates; deteine necessary action-[g.

Measure clutch pack clearance; determine necessary actign [P
Air test operation of clutch and servo assemblies][P
Inspect roller and sprag clutch, races, rollers, sprags, springs, cages, antsretaine

determine necessary actionP

Inspect bands and drums; determine necessary act?n [P

Correlated Mathematics Academic Content Benchmarks

Correlated ScienceAcademic Content Benchmarks

Compare, order and determine equivalent forms of real numi@¢usaber Number Sense and

OperationsE, 8

Estimate and compute various attributes, including length, angle measure, area, surface area and

10)

volume, to a specified level of precisi@Measurement E,-80)
Apply various measurement scales to describe phenomena and solve pr(Mkesssrerant B,

11-12)

Construct convincing arguments based on analysis of data and interpretation of d(iaqmias.
Analysisand Probability=, 8-10)

Explain the ways in which the processes of technological desigomd to the needs of society.
(Science and Technology A;1D)

Expl ain
D, 9-10)

t he

movement

of

obj ect s (Phygicals&sgendey i n g

Apply principles of forces and motion to mathematically analyze, describe and prediet the

effects on objects or syster{Bhysical Sciences D, 41R)
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Unit 15: Manual Drive Train and Axles

Note: Throughout Unit 15, students are expected to learn and use vocabulary specific to the automotive
technician career field. Correlations to thegiish Language Artécquisition of Vocabulary standards
include the following benchmarks:

¢ Apply knowledge of roots, affixes and phrases to aid understanding of content area vocabulary.
(Acquisition ofVocabulary D, 1112); and

e Use multiple resources to leance comprehension of vocabulafcquisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1412).

BIL: Essential

EDU: 12 AD
I P

Competency 15.1:  Perform general drive train diagnosis.
Descriptors:

15.1.1 Complete work order to include coster information, vehicle identifying information,
customer concern, related service history, cause and correctign [P

15.1.2 Identify and interpret drive train concern; determine necessary actibjn [P

15.1.3 Research applicable vehicle and servid¢erimation, such as drive train system

operation, fluid type, vehicle service history, service precautions and technical service
bulletins [R1].

15.1.4 Locate and interpret vehicle and major component identification numbers (i.e., VIN,
vehicle certificatio labels, calibration decals)-B.

15.1.5 Diagnose fluid loss, level and condition concerns; determine necessary action [P

15.1.6 Drain and fill manual transmission and/or transaxle and final drive udif. [P

Correlated English Language Arts Acadent Content Benchmarks

¢ Produce functional documents that report, organize and convey information and ideas
accurately, foresee readersod problems or misun
techniques that are user friendVriting Applications C, 1112)

e Evaluate the usefulness and credibility of data and sources and synthesize information from
multiple sources(Research C, 112)

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfusaber, Number Sense and
Operations, 810)

e Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisiéMeasurement E,-80)

e Apply various measurement scales to describe phermamhsolve problem@Measurement B,
11-12)

e Construct convincing arguments based on analysis of data and interpretation of df2gtas.
Analysisand Probability=, 810)

78



Correlated ScienceAcademic Content Benchmarks

Apply principles of forces and ma to mathematically analyze, describe and predict the net

effects on objects or systenfBhysical Sciences D, 41P)
Explain the ways in which the processes of technological design respond to the needs of society.

(Science and Technology A;1D)

BIL:

Essential

EDU:

12

AD

P

Competency 15.2:
Descriptors:

15.2.1

15.2.2

15.2.3

15.2.4
15.2.5
15.2.6
15.2.7
152.8
15.2.9

15.2.10

Perform clutch diagnosis and repair.

Diagnose clutch noise, binding, slippage, pulsation and chatter; determine necessary
action [P1].
Inspect clutch pedal linkage, cables, autaenadjuster mechanisms, brackets, bushings,
pivots and springs; perform necessary actict][P

Inspect hydraulic clutch slave and master cylinders, lines, and hoses; determine necessary

action [

R1].

Inspect release (throaut) bearing, leveand pivot; determine necessary actiofl]P
Inspect and replace clutch pressure plate assembly and clutch-disc [P

Bleed clutch hydraulic system{H.
Inspect, remove or replace pilot bearing or bushing (as applicablg) [P

Inspect flywheel and ring gear for wear and cracks, determine necessary adtjon [P
Inspect engine block, clutch (bell) housing, transmission and transaxle case mating
surfaces, and alignment dowels; determine necessary actgjn [P

Correlated Mathematics Academic Content Benchmarks

Correlated ScienceAcademic Content Benchmarks

Measure flywheel runout and crankshaft endplay; determine necessary a&]on [P

Compare, order and determine equivalent forms of real numg@éusaber Number Sense and

OperationE, &

10)

Estimate andtompute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@Measurement E,-80)
Apply various measurement scales to describe phenomena and solve pr{ikasarement B,

11-12)

Constructconvincing arguments based on analysis of data and interpretation of g(&atta.
Analysisand Probability~, 8-10)

Explain the ways in which the processes of technological design respond to the neeidtyof s
(Science and Technology A;1D)

Expl ain
D, 9-10)

t he

movement

of

obj ect s (Phygical&Spendey i n g

Apply principles of forces and motion to mathematically analyze, describe and predict the net

effects on objectsr systems(Physical Sciences D, 41P)
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BIL: Essential

EDU: 12 AD
I P

Competency 15.3:  Perform transmission and/or transaxle diagnosis and repair.
Descriptors:

15.3.1 Remove and reinstall transmission and/or transaxig.[P

15.3.2 Disassemble,lean and reassemble transmission and/or transaxle compondits [P

15.3.3 Inspect transmission and/or transaxle case, extension housing, case mating surfaces,
bores, bushings, and vents; perform necessary acti8h [P

15.3.4 Diagnose noise, hard shiftingimping out of gear and fluid leakage concerns; determine
necessary action {P).

15.3.5 Inspect, adjust and reinstall shift linkages, brackets, bushings, cables, pivots and levers
[P-2].

15.3.6 Inspect and reinstall power train mounts2P

15.3.7 Inspect and replace gaskets, seals and sealants; inspect sealing suffgces [P

15.3.8 Remove and replace transaxle final drive3]P

15.3.9 Inspect, adjust and reinstall shift cover, forks, levers, grommets, shafts, sleeves, detent
mechanism, interlocks arsprings [P2].

15.3.10 Measure endplay or preload (shim or spacer selection procedure) on transmission and/or
transaxle shafts; perform necessary actict][P

15.3.11 Inspect and reinstall synchronizer hub, sleeve, keys (inserts), springs and blowksng ri
[P-1].

15.3.12 Inspect and reinstall speedometer drive gear, driven gear, vehicle seed sensor (VSS) and
retainers [P2].

15.3.13 Diagnose transaxle final drive assembly noise and vibration concerns; determine
necessary action {8).

15.3.14 Remove, inpect, measure, adjust and reinstall transaxle final drive pinion gears (spiders),
shatft, side gears, side bearings, thrust washers and case asse?jbly [P

15.3.15 Inspect lubrication devices (oil pump or slinger); perform necessary actigin [P

15.3.16 Inspect, test and replace transmission and/or transaxle sensors and switdhes [P

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real numf@¢usaber Number Sense and
Operations, 810)

Estimate ad compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@Measurement E,-80)

Apply various measurement scales to describe phenomena and solve pr(Mksssrement B,

11-12)

Constrict convincing arguments based on analysis of data and interpretation of g(Balts.
Analysisand ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respond to the seed\of
(Science and Technology A;19)

Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or systerfBhysical Sciences D, 41R)
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BIL: Essential

EDU: 12 AD
I P

Competency 15.4:  Perform drive shaft and half shaft, universal and constanvelocity (CV)

joint diagnosis and repair.

Descriptors:

15.4.1

15.4.2
15.4.3
15.4.4
15.4.5
15.4.6

Diagnose constastelocity (CV) joint noise and vibration concerns; determine necessary
action [P1].

Diagnose universal joint noisad vibration concerns; perform necessary actieh]| [P
Remove and replace front wheel drive (FWD) front wheel bearingd$. [P

Inspect, service and replace shafts, yokes, boots and CV joihjs [P

Inspect, service and replace shafttee support bearings {8.

Check shaft balance and phasing; measure shaft runout; measure and adjust driveline
angles [P2].

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real numg@¢usabe, Number Sense and
OperationsE, 810)

Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@easurement E,-&0)

Apply various measurement scales to describe phenoamehsolve problemgMeasurement B,

11-12)

Construct convincing arguments based on analysis of data and interpretation of digtas.
Analysisand Probability~, 8-10)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the proses of technological design respond to the needs of society.
(Science and Technology A;1D)

Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or syster{Bhysical Sciences D, 41R)

BIL: Essential

EDU: 12 AD
I P

Competency 15.5:  Evaluate ring and pinion gears and differential case assembly.
Descriptors:

15.5.1
15.5.2
15.5.3

1554
15.5.5

Diagnose noise and vibration concerns; determine necessary aefipn [P

Diagnose fluid leakage concerns; determine ssmgy action [F].

Inspect and replace companion flange and pinion seal; measure companion flange runout
[P-2].

Insect ring gear and measure runout; determine necessary ae#ipn [P

Remove, inspect and reinstall drive pinion and gegr, spacers, sleeves and bearings

[P-2].
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15.5.6

Measure and adjust drive pinion depth2P

15.5.7 Measure and adjust drive pinion bearing preload][P

15.5.8 Measure and adjust side bearing preload, ring and pinion gear total backlash, and
backlashvariation on a differential carrier assembly (threaded cup or shim typ&$) [P

15.5.9 Check ring and pinion tooth contact patterns; perform necessary acpn [P

15.5.10 Disassemble, inspect, measure, and adjust or replace differential pinion gel@rs)sp
shaft, side gears, side bearings, thrust washers and e2ke [P

15.5.11 Reassemble and reinstall differential case assembly; measure runout; determine necessary

action [P2].

Correlated Mathematics Academic Content Benchmarks

Compare, order andetermine equivalent forms of real numbélumber Number Sense and
OperationsE, 810)

Use formulas to find surface area and volume for specified-tlirmensional objects accurate to

a specified level of precisiofMeasurement B,-&0)

Estimate and ampute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@deasurement E,-&0)

Apply various measurement scales to describe phenomena and solve pr(Mksssrement B,
11-12)

Construct onvincing arguments based on analysis of data and interpretation of gi(@ata.
Analysisand Probability=, 8-10)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respond to the needsyof soc
(Science and Technology A;1D)

Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or syster{Bhysical Sciences D, 41R)

BIL: Essential

EDU: 12 AD
I P

Competency 15.6:  Diagnoselimited slip differential.
Descriptors:

15.6.1
15.6.2
15.6.3
15.6.4

Diagnose noise, slippage and chatter concerns; determine necessary agtion [P
Clean and inspect differential housing; refill with correct lubricar][P

Inspect and reinstall clutch (conepdate) components {B].

Measure rotating torque; determine necessary acti&. [P

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real num@éusaber Number Sense and
OperationsE, 810)

Edimate and compute varioagtributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@dMeasurement E,-&0)

Apply various measurement scales to describe phenomena and solve pr(Mksssrement B,
11-12)
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Construct convincing arguments based on analysis of data and interpretation of (iaqmias.
Analysisand Probability=, 810)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respondeetizeof society.
(Science and Technology A;1D)

Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or systen{Bhysical Sciences D, 41P)

BIL: Essential
EDU: 12 AD
I P
Competency 157: Inspect drive axle shaft.
Descriptors:
15.7.1 Diagnose drive axle shafts, bearings and seals for noise, vibration and fluid leakage
concerns; determine necessary actic2]P

15.7.2 Inspect and replace drive axle shaft wheel stuel [P
15.7.3 Removeand replace drive axle shaftsIP
15.7.4 Inspect and replace drive axle shaft seals, bearings and retai2grs [P
15.7.5 Measure drive axle flange runout and shaft endplay; determine necessary a2ion [P

Correlated Mathematics Academic Content Benhmarks

Compare, order and determine equivalent forms of real numg@¢usaber Number Sense and
Operations, 810)

Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@Measurement E,-&0)

Apply various measurement scales to describe phenomena and solve pr{kasarement B,

11-12)

Construct convincing arguments based on analysis of data and interpretation of di2gtas.
Analysisand Probability~, 8-10)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

Apply principles of forces and motion to mathematically analyze, describe andt pnediet

effects on objects or syster{Bhysical Sciences D, 41P)
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BIL: Essential

EDU: 12 AD
I P

Competency 15.8:  Perform four-wheel drive and all-wheel drive component diagnosis and

repair.

Descriptors:

15.8.1

15.8.2

15.8.3
15.8.4
15.8.5
15.8.6
15.8.7

Diagnose noise, vibration and wual steering concerns; determine necessary action

[P-3].

Inspect, adjust and repair shifting controls (mechanical, electrical and vacuum), bushings,
mounts, levers and brackets3P

Remove and reinstall transfer case3[P

Disasemble, service and reassemble transfer case and componrghts [P

Inspect frormwheel bearings and locking hubs; perform necessary acti8h [P

Check drive assembly seals and vents; check lube lexadl [P

Diagnose, test, adjust aneblace electrical and electronic components of-faeel

drive systems [R].

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real numg@usaber Number Sense and
Operations, 810)

Estimate and @mpute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@Measurement E,-80)

Apply various measurement scales to describe phenomena and solve pr{iasarement B,
11-12)

Constructconvincing arguments based on analysis of data and interpretation of g{&atta.
Analysisand Probability=, 8-10)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respond to the neeigsyof so
(Science and Technology A;1D)

Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or systen{Bhysical Sciences D, 41P)
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Unit 16:  Suspension and Steering

Note: Throughout Unit 16students are expected to learn and use vocabulary specific to the automotive
technician career field. Correlations to the English LanguageA&daisition of Vocabulary standards
include the following benchmarks:

e Apply knowledge of roots, affixes and aées to aid understanding of content area vocabulary.
(Acquisition ofVocabulary D, 1112); and

e Use multiple resources to enhance comprehension of vocab(Aaguisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1412).

BIL: Essential

EDU: 12 AD
I P

Competency 16.1:  Perform general suspension and steering systems diagnosis.
Descriptors:

16.1.1 Complete work order to include customer information, vehicle identifying information,
customer concern, related service history, causeamection [P1].

16.1.2 Identify and interpret suspension and steering concern; determine necessary didtion [P

16.1.3 Research applicable vehicle and service information, such as suspension and steering

system operation, vehicle service history, seryicecautions and technical service
bulletins [R1].

16.1.4 Locate and interpret vehicle and major component identification numbers (i.e., VIN,
vehicle certification labels, calibration decals)lpP

Correlated English Language Arts Academic Content Bertamarks

e Produce functional documents that report, organize and convey information and ideas
accurately, foresee readersodo problems or misun
techniques that are user friendVriting Applications C, 1112)

¢ Evaluate he usefulness and credibility of data and sources and synthesize information from
multiple sources(Research C, 112)

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfusaber Number Seresand
Operations, 810)

e Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisiéMeasurement E,-80)

e Apply various measurement scales to describe phenomena and sblesnsi(Measurement B,
11-12)

e Construct convincing arguments based on analysis of data and interpretation of df2qias.
Analysisand ProbabilityF, 810)
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Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of teldgical design respond to the needs of society.

(Science and Technology A;1D)

Demonstrate that waves (e.g., sound, seismic, water and light) have energy and waves can

transfer energy when they interact with mat{@hysical Sciences G;1D)
e Apply prirciples of forces and motion to mathematically analyze, describe and predict the net
effects on objects or systen{Bhysical Sciences D, 41P)

BIL:

Essential

EDU:

12 AD

I P

Competency 16.2:  Perform steering systems diagnosis and repair.
Descriptors:

16.2.1
16.2.2

16.2.3

16.2.4

162.5

16.2.6

16.2.7
16.2.8

16.2.9

16.2.10
16.2.11
16.2.12
16.2.13
16.2.14
16.2.15
16.2.16
16.2.17

16.2.18
16.2.19

16.2.20
16.2.21

Disable and enable supplemental restraint system (SRH) [P

Remove and replace steering wheel; center and time supplemental restraint system (SRS)
colil (clock spring) [P1].

Diagnose steering column noises, looseness and bindigmrs, including tilt
mechanisms; determine necessary actieB][P

Diagnose power steering gear binding (mack and pinion), uneven turning effort,
looseness, hard steering, noise and fluid leakage concerns; determine necessary action [P
3].

Diagnose power steering gear binding (rack and pinion), uneven turning effort, looseness,
hard steering, noise and fluid leakage concerns; determine necessary a8tion [P
Inspect steering shaft universal joint(s), flexible coupling(s), catdémsolumn, lock
cylinder mechanism and steering wheel; perform necessary aci#jn [P

Adjust manual or power nerack and pinion worm bearing preload and sector las3j.[P
Remove and replace manual or power rack and pinion steeringrggeast mounting
bushings and brackets-[.

Inspect and replace manual or power rack and pinion steering gear inner tie rod ends
(sockets) and bellow boots-[R.

Determine proper power steering fluid type; inspect fluid level and condRid].

Flush, fill and bleed power steering systenr?|P

Diagnose power steering fluid leakage; determine necessary ac2pn [P

Remove, inspect, replace and adjust power steering pump Hglt [P

Remove and reinstall per steering pump [B].

Remove and reinstall power steering pump pulley; check pulley and belt alignaggnt [P
Inspect and replace power steering hoses and fitting [P

Inspect and replace pitman arm, relay rod (centertitdemediate), idler arm and
mountings, and steering linkage dampeg]P

Inspect, replace and adjust tie rod ends (sockets), tie rod sleeves, and clamps [P
Test and diagnose components of electronically controlled steering systemsaang a
tool; determine necessary action3p

Inspect and test nelmydraulic electric power assist steeringdP

Identify hybrid vehicle power steering system electrical circuits, service and safety
precautions [F3].
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Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real numg@¢usaber Number Sense and
OperationsE, 810)

Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a spEfied level of precisioniMeasurement E,-80)

Apply various measurement scales to describe phenomena and solve pri¥kasarement B,

11-12)

Construct convincing arguments based on analysis of data and interpretation of digtas.
Analysisand Praability F, 810)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

Apply principles of forces and motion to mathematicallylgrey describe and predict the net

effects on objects or syster{Bhysical Sciences D, 41R)

BIL: Essential

EDU: 12 AD
I P

Competency 16.3:  Remove, inspect and install front suspension.
Descriptors:

16.3.1 Diagnose short and long arm suspensiatesy noises, body sway and uneven riding
height concerns; determine necessary actiet| [P

16.3.2 Diagnose strut suspension system noises, body sway and uneven riding height concerns;
determine necessary action]P

16.3.3 Remove, inspect and installpgr and lower control arms, bushings, shafts and rebound
bumpers [P3].

16.3.4 Remove, inspect and install strut rods (compresaimiortension) and bushings{8.

16.3.5 Remove, inspect and install upper and/or lower ball joirdE] [P

16.3.6 Remove, mspect and install steering knuckle assemblie®] [P

16.3.7 Remove, inspect and install short and long arm suspension system coil springs and spring
insulators [P3].

16.3.8 Remove, inspect, install and adjust suspension system torsion bars; inspest[R8lnt

16.3.9 Remove, inspect and install stabilizer bar bushings, brackets and ligks [P

16.3.10 Remove, inspect and install strut cartridge or assembly, strut coil spring, insulators
(silencers) and upper strut bearing mouni]P

16.3.11 Lubricatesuspension and steering system&[P

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real num@éusiaber Number Sense and
OperationsE, 810)

Estimate, compute and solve problems involving reaibers, including ratio, proportion and
percent, and explain solution@®umbetr Number Sense and Operati@hs8-10)

Solve increasingly complex nooutine measurement problems and check for reasonableness of
results.(Measurement A,-80)
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Estimate and copute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisiéMeasurement E,-80)

Apply various measurement scales to describe phenomena and solve pr(Mkssarement B,
11-12)

Recognize ashapply angle relationships in situations involving intersecting lines, perpendicular
lines and parallel lineg(Geometry and Spatial Sense €1®

Construct convincing arguments based on analysis of data and interpretation of (iaqmtas.
Analysisand Robability F, 810)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

Demonstrate that waves (e.g., sound, seismic, waterigtmjl have energy and waves can

transfer energy when they interact with mat{@hysical Sciences G;1D)

Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or systen{Bhysical Sciences D1412)

BIL: Essential

EDU: 12 AD
I P

Competency 16.4:  Remove, inspect and install rear suspension.
Descriptors:

16.4.1
16.4.2
16.4.3

16.4.4

Remove, inspect and install coil springs and spring insulate2 [P

Remove, inspect and install transverse links, coatrals, bushings and mountsZP
Remove, inspect and install leaf springs, leaf spring insulators (silencers), shackles,
brackets, bushings and mounts3pP

Remove, inspect and install strut cartridge or assembly, strut coil spring araddrssul
(silencers) [F2].

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real numf@¢usaber Number Sense and
Operations, 810)

Apply mathematical knowledge and skills routinely in other contexatsaand practical
situations.(Mathematical Processes B/18)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

Demonstrate that waves (e.g., sound, seismic, water and light) have energy and waves can
transfer energy when they interact with mat{@&@hysical Sciences G;1D)

Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects orobjects or system¢Physical Sciences D, 41P)
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BIL: Essential

EDU: 12 AD
I P

Competency 16.5:  Perform miscellaneous service.
Descriptors:

16.5.1
16.5.2
16.5.3

Inspect, remove and replace shock absorbeid.[P

Remove, inspect and service or replacetfeord rear wheel bearings-g9.

Test and diagnose components of electronically controlled suspension systems using a
scan tool; determine necessary actio3[P

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine egalient forms of real numbef\umber Number Sense and
Operations, 810)

Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@deasurement E,-80)

Apply various measement scales to describe phenomena and solve prol{dessurement B,

11-12)

Construct convincing arguments based on analysis of data and interpretation of d(iaqmias.
Analysisand Probability=, 8-10)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

Demonstrate that waves (e.g., sound, seismic, water and light) have energy and waves can
transfer energy when they interacthvimatter (Physical Sciences G;1D)

BIL: Essential

EDU: 12 AD
I P

Competency 16.6:  Perform wheel alignment diagnosis, adjustment and repair.
Descriptors:

16.6.1 Diagnose vehicle wander, drift, pull, hard steering, bump steer, memory steer, torque
steer and steering return concerns: determine necessary aetipn [P

16.6.2 Perform prealignment inspection; perform necessary actidih. [P

16.6.3 Measure vehicle riding height; determine necessary actidh [P

16.6.4 Check and adjust front and reareeh camber; perform necessary actiofl]P

16.6.5 Check and adjust caster; perform necessary actidf. [P

16.6.6 Check and adjust front wheel toe and center steering whdgl [P

16.6.7 Check towout-on-turns (turning radius); determine necessary ag¢toe?).

16.6.8 Check steering axis inclinatiq®Al) and included angle; determine necessary action [P
2].

16.6.9 Check and adjust rear wheel toelP

16.6.10 Check rear wheel thrust angle; determine necessary actijn [P
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16.6.11 Check for front wheedetback; determine necessary actio2]P
16.6.12 Check front cradle (subframe) alignment; determine necessary actgn [P

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real numf@éusiber Numbe Sense and
OperationsE, 810)

Estimate, compute and solve problems involving real numbers, including ratio, proportion and
percent, and explain solution@®umber Number Sense and Operatidhs8-10)

Estimate and compute various attributes, includingyth, angle measure, area, surface area and
volume, to a specified level of precisiéMeasurement E,-80)

Apply various measurement scales to describe phenomena and solve pr(Mkssarement B,
11-12)

Recognize and apply angle relationships in sitaret involving intersecting lines, perpendicular
lines and parallel lineg(Geometryand Spatial Sense, 810)

Construct convincing arguments based on analysis of data and interpretation of d(iaqmias.
Analysisand Probability=, 8-10)

Correlated Scierce Academic Content Benchmarks

Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or systen{Bhysical Sciences D, 41P)

BIL: Essential

EDU: 12 AD
I P

Competency 16.7:  Perform wheel and tire diagnosis and repair.
Descriptors:

16.7.1 Diagnose tire wear patterns; determine necessary actibh [P

16.7.2 Inspecttires; check and adjust air pressurel]P

16.7.3 Diagnose wheel or tire vibration, shimmy and noise; determine necessary ajon [P
16.7.4 Rotate tires according tolmanufacturerés
16.7.5 Measure wheel, tire, axle and hub runalgtermine necessary action2P

16.7.6 Diagnose tire pull (lead) problem; determine necessary acti@h [P

16.7.7 Balance wheel and tire assembly (static and dynamit).[P

16.7.8 Dismount, inspect and remount tire on wheeR]P

16.7.9 Dismount, irspect and remount tire on a wheel equipped with a tire pressure se3or [P
16.7.10 Reinstall wheel; torque lug nuts-[R.

16.7.11 Inspect tire and wheel assembly for air loss; perform necessary actipn [P

16.7.12 Repair a tire using an internal pafd-1].

16.7.13 Inspect, diagnose and calibrate tire pressure monitoring system [P1].
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Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
OperationsE, 810)

e Estimae, compute and solve problems involving real numbers, including ratio, proportion and
percent, and explain solution@®umber Number Sense and Operatidhs8-10)

e Estimate and compute various attributes, including length, angle measure, area, suréaaadre
volume, to a specified level of precisiéMeasurement E,-80)

e Apply various measurement scales to describe phenomena and solve prEassrement B,
11-12)

¢ Recognize and apply angle relationships in situations involving intersecting linpsnpaular
lines and parallel lineg(Geometryand Spatial Sense, 810)

e Construct convincing arguments based on analysis of data and interpretation of df2qias.
Analysisand Probability=, 8-10)

Correlated ScienceAcademic Content Benchmarks
e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

e Apply principles of forces and motion to mathematically analyze, describe and predict the net
effects on objects or systenfBhysial Sciences D, 112)
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Unit 17: Brakes

Note: Throughout Unit 17, students are expected to learn and use vocabulary specific to the automotive
technician career field. Correlations to the English LanguageA&dsisition of Vocabulary Standard
include tre following benchmarks:

o Apply knowledge of roots, affixes and phrases to aid understanding of content area vocabulary.
(Acquisition ofVocabulary D, 1112)

e Use multiple resources to enhance comprehension of vocab{Aaquisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1412)

BIL: Essential

EDU: 12 AD
I P

Competency 17.1:  Perform general brake systems diagnosis.
Descriptors:

17.1.1 Complete work order to include customer information, vehicle identifying information,
customer concernelated service history, cause and correctich][P

17.1.2 Identify and interpret brake system concern; determine necessary aetipn [P

17.1.3 Research applicable vehicle and service information, such as brake system operation,
vehicle service historygesvice precautions and technical service bulleting][P

17.1.4 Locate and interpret vehicle and major component identification numbers (i.e., VIN,

vehicle certification labels, calibration decals)IP
Correlated English Language Arts Academic ContenBenchmarks

e Produce functional documents that report, organize and convey information and ideas

accurately, foresee readersd problems or misun

techniques that are user friendVriting Applications C, 1112)
o Evaluate the usefulness and credibility of data and sources and synthesize information from
multiple sources(Research C, 112)

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber NumberSense and
Operations, 810)

e Apply various measurement scales to describe phenomena and solve priiEassrement B,
11-12)

e Construct convincing arguments based on analysis of data and interpretation of df2qias.
Analysisand ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmarks

e Explain the ways in which the processes of technological design respond to the needs of society.

(Science and Technology A;1D)

e Explain the movement of obj ect s (Plysical&gepcesyi ng
D, 910)
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BIL:

Essential

EDU:

12 AD

I P

Competency 17.2:  Perform hydraulic system diagnosis and repair.
Descriptors:

17.2.1

17.2.2
17.2.3

17.2.4
17.2.5

17.2.6

17.2.7

17.2.8
17.2.9

17.2.10
17.2.11
17.2.12
17.2.13

Di agnose pressure concerns in the brake
Law) [P-1].

Measue brake pedal height; determine necessary acti@j. [P

Check master cylinder for internal and external leaks and proper operation; determine
necessary action {B).

Remove, bench bleed and reinstall master cylinddd.[P

Diagnose poostopping, pulling or dragging concerns caused by malfunctions in the
hydraulic system; determine necessary actiech][P

Inspect brake lines, flexible hoses and fittings for leaks, dents, kinks, rust, cracks, bulging
or wear; tighten loose fittirgand supports; determine necessary actie?].[P

Fabricate and/or install brake lines (double flare and ISO types); replace hoses, fittings
and supports as neededZP

Select, handle, store and fill brake fluids to the proper levé].[P

Inspect, test, and/or replace metering (khufig), proportioning (balance), pressure
differential and combination valves-[g.

Inspect, test and adjust height (load) sensing proportioning vai$g [P

Inspect, test and/or replacengponents of a brake warning light systenS]P

Bleed (manual, pressure, vacuum or surge) a brake systém [P

Flush a hydraulic system{8].

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalentfierof real numbergNumber Number Sense and
Operations, 810)

Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@Measurement E,-80)

e Apply various measurementades to describe phenomena and solve problédesasurement B,

11-12)

e Construct convincing arguments based on analysis of data and interpretation of df2quias.
Analysisand Probability~, 8-10)

Correlated ScienceAcademic Content Benchmarks

Explain tre ways in which the processes of technological design respond to the needs of society
(Science and Technology A;1D)

Explain the movement of obj ect s (Phygicals&sgegndey i ng
D, 910)
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BIL: Essential

EDU: 12 AD
I P

Competency 17.3:  Perform drum brake diagnosis and repair.
Descriptors

17.3.1
17.3.2
17.3.3
17.3.4
17.3.5
17.3.6

17.3.7

Diagnose poor stopping, hoise, vibration, pulling, grabbing, dragging or pedal pulsation
concerns; determine necessary actic]\P

Remove, clean (using proper safptpcedures), inspect and measure brake drums;
determine necessary actionP

Refinish a brake drum &].

Remove, clean, and inspect brake shoes, springs, pins, clips, levers, adjusters (including
self-adjusters), other related brake heage and backing support plates; lubricate and
reassemble [R].

Remove, inspect and install wheel cylinder]P

Preadjust brake shoes and parking brake before installing brake drums or drum and hub
assemblies and wheel bearingsl]P

Install wheel, torque lug nuts and make final checks and adjustmehls [P

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real numg@usaber Number Sense and
Operations, 810)

Estimate anacompute various attributes, including length, angleasure, area, surface area and
volume, to a specified level of precisi@Measurement E,-80)

Apply various measurement scales to describe phenomena and solve pr{iasarement B,
11-12)

Constructconvincing arguments based on analysis of data and interpretation of g{&atta.
Analysisand Probability=, 8-10)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respond to the neeidsyof s
(Science and Technology A;1D)

Explain the movement of obj ect s (Phygicals&Sgegndey i ng
D, 910)

BIL: Essential

EDU: 12 AD
I P

Competency 17.4:  Perform disc brake diagnosis and repair
Descriptors:

17.41

17.4.2

Diagnose poor stopping, noise, vibration, pulling, grabbing, dragging or pedal pulsation
concerns; determine necessary actioi][P

Remove caliper assembly from mountings; clean and inspect for leaks and damage to
caliper housing; determine nesasy action [PL].
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17.4.3

17.4.4

17.4.5

17.4.6

17.4.7

17.4.8
17.4.9

17.4.10
17.4.11
17.4.12

Clean and inspect caliper mounting and slides for wear and damage; determine necessary
action [P1].

Remove, clean and inspect pads and retaining hardware; determine necessary action
[P-1].

Disassemble and cle&aliper assembly; inspect parts for wear, rust, scoring and damage;
replace seal, boot and damaged or worn pafgy.[P

Reassemble, lubricate and reinstall caliper, pads and related hardware; seat the pads, and
inspect for leaks [A].

Clean,inspect and measure rotor with a dial indicator and a micrometer; follow

manufacturer 06s r ec o mwhetmedoanadhinerosreplage{Fld et er mi n i

Remove and reinstall rotor {H.

Refinish rotor on the vehicle {B].

Refinish rotor off the vehicle [R].

Adjust calipers equipped with an integrated parking brake syst&h [P
Install wheel, torque lug nuts and make final checks and adjustmehls [P

Correlated Mathematics Academic Content Benchmarks

Compare order and determine equivalent forms of real numi{@&smber Number Sense and
OperationsE, 810)

Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@Measurement 8-10)

Apply various measurement scales to describe phenomena and solve pr{kasarement B,

11-12)

Construct convincing arguments based on analysis of data and interpretation of d(iaqmias.
Analysisand Probability=, 8-10)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respond to the needs of society
(Science and Technology A;1D)

Explain the movement of obj ect s (Phygicals&Sgegndey i ng
D, 910)
BIL: Essential

EDU: 12 AD

I P

Competency 17.5:  Perform power assist unit diagnosis and repair.
Descriptors:

17.5.1

17.5.2

17.5.3

1754

17.5.5

Test pedal free travel with and without the engine running; check power assist operation
[P-2].

Check the vacuum supply (m#oid or auxiliary pump) to a vacuutype power booster
[P-2].

Inspect the vacuustype power booster unit for vacuum leaks; inspect the check valve for
proper operation; determine necessary actie®][P

Inspect and test a hydraulically asstspower brake system for leaks and proper
operation; determine necessary actioi3[P

Measure and adjust master cylinder pushrod leng8j.[P
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Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent formseaf numbers(Numbetr Number Sense and
Operations, 810)

e Estimate and compute various attributes, including length, angle measure, area, surface area and

volume, to a specified level of precisiéMeasurement E,-80)
e Apply various measurement scalesléscribe phenomena and solve probleieasurement B,

11-12)

e Construct convincing arguments based on analysis of data and interpretation of df2qias.
Analysisand Probability=, 810)

Correlated ScienceAcademic Content Benchmarks

e Explain the wayi which the processes of technological design respond to the needs of society
(Science and Technology A;1D)
e Explain the

movement

D, 910)
BIL: Essential
EDU: 12 AD
I P

Competency 17.6:

Descriptors:
17.6.1

17.6.2
17.6.3

17.6.4
17.6.5
17.6.6
17.6.7
17.6.8
17.6.9

of

obj ect s (Phygicals&gendey i n g

Perform miscellaneous diagnosis and repair, including wheel bearings,
parking brakes and electrical.

Diagnose wheel bearing noises, wheel shimmy and vibration concerns; determine
necessary action {BP).
Remove, clea, inspect, repack and install wheel bearings and replace seals; install hub

and adjust wheel bearings-{p.

Check parking brake cables and components for wear, rusting, binding and corrosion;

clean, lubricate or replace as neede@]P

Check parking brake operation; determine necessary actidh [P
Check the operation of parking brake indicator light systei[P
Check the operation of brake stop light system; determine necessary a<tjon [P
Replace wheel bearing @mace [P1].

Inspect and replace wheel studslfP

Remove and reinstall sealed wheel bearing assemifly. [P

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber NumberSense and
Operations, 810)

e Estimate and compute various attributes, including length, angle measure, area, surface area and

volume, to a specified level of precisi@Measurement E -&0)
e Apply various measurement scales to describe phenomena aagreuiems(Measurement B,

11-12)

e Construct convincing arguments based on analysis of data and interpretation of df2gtas.
Analysisand Probability=, 810)
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Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes dft®logical design respond to the needs of saciety

(Science and Technology A;1D)

Explain the movement of obj ect s (PhygicalsSgagndey i ng Ne
D, 9-10)

BIL: Essential

EDU: 12 AD
I P

Competency 17.7: Diagnose antibck brake and traction control systems.
Descriptors:

17.7.1
17.7.2
17.7.3
17.7.4
17.7.5
17.7.6
17.7.7
17.7.8

17.7.9

Identify and inspect antilock brake system (ABS) components; determine necessary
action [P1].

Diagnose poor stopping, wheel leak, abnormal pedal feel or pulsation, and noise
concerns aased by the ABS; determine necessary actie][P

Diagnose ABS electronic control(s) and components usinglsejhosis and/or
recommended test equipment; determine necessary actign [P

Depressurize highressure components of the ABS3P

Bl eed the ABSG6s front-2land rear hydraulic ci
Remove and install ABS electrical and/or electronic and hydraulic componesits [P
Test, diagnose and service ABS speed sensors, toothed ring (tone wheel) and circuits
using a graphing multimeter (GMM)/digital storage oscilloscope (DOS) that includes
output signal, resistance, shorts to voltage/ground, and frequency dta [P

Diagnose ABS braking concerns caused by vehicle modifications (e.g., tire size, curb
height final drive ratio) [P3].

Identify traction control and/or vehicle stability control system componeri$. [P

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real numg@éusaber Number Sensand
Operations, 810)

Estimate and compute various attributes, including length, angle measure, area, surface area and
volume, to a specified level of precisi@deasurement E,-&0)

Apply various measurement scales to describe phenomena and soleengr(Measurement B,

11-12)

Construct convincing arguments based on analysis of data and interpretation of di2gtas.
Analysisand Probability~, 8-10)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of teclyicdd design respond to the needs of society

(Science and Technology A;1D)

Explain the movement of obj ect s (Phygicalé&bpggndey i ng Ne
D, 9-10)
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Unit 1

8:

Electrical and Electronic Systems

Note: Throughout Unit 18, sdents are expected to learn and use vocabulary specific to the automotive
technician career field. Correlations to the English LanguageA&daisition of Vocabulary standards
include the following benchmarks:

o Apply knowledge of roots, affixes and pleso aid understanding of content area vocabulary.
(Acquisition ofVocabulary D, 1112); and

Use multiple resources to enhance comprehension of vocab(Aaguisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1412).

BIL:

Essential

EDU:

12 AD

I P

Competency 18.1:  Perform general electrical system diagnosis.
Descriptors:

18.1.1

18.1.2

18.1.3

18.1.4

18.1.5

18.1.6
18.1.7

18.1.8
18.1.9

18.1.10

18.1.11

18.1.12
18.1.13

18.1.14

18.1.15

18.1.16

Complete work order to include customer information, vehicle identifying information,
customer concern, related service history, cause and correctign [P

Identify and interpret electrical and electronic system concern; determine necessary
action [P1].

Research applicable vehicle and service information, such as electrical and electronic
system operation, vehicle service history, service precauwimhsechnical service

bulletins [R1].

Locate and interpret vehicle and major component identification numbers (i.e., VIN,
vehicle certification labels, and calibration decalsy]P

Diagnose the electrical and electronic integrity of sefparallel and serigzarallel
circuits wusing principles of [Bllectricity
Use wiring diagrams during diagnosis of electrical circuit problerid.[P

Demonstrate the proper use of a digital multimeter (DMMjrdy diagnosis of electrical
circuit problems [P1].

Check electrical circuits with a test light; determine necessary actih [P

Measure source voltage and perform voltage drop tests in electrical and electronic circuits
using a voltmeterdetermine necessary actior]P

Measure current flow in electrical and electronic circuits and components using an
ammeter; determine necessary actiofi]P

Check continuity and measure resistance in electrical and electronic arudits
components using an ohmmeter; determine necessary actign [P

Check electrical circuits using fused jumper wires; determine necessary aefipn [P
Locate shorts, grounds, opens and resistance problems in electrical and electronic
circuits; determine necessary actionl[P

Measure and diagnose the cause(s) of excessivefkbwgttery drain (parasitic draw);
determine necessary actionIP

Inspect and test fusible links, circuit breakers, and fuses; determine mgeesica [P

1].

Inspect and test switches, connectors, relays, solenoid, solid state devices and wires of
electricalandelectronic circuits; perform necessary actiorl]P
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Correlated English Language Arts Academic Content Benchmarks

Produce finctional documents that report, organize and convey information and ideas
accurately, foresee readersd problems or
techniques that are user friend(Vriting Applications C, 1112)

Evaluate the usefulness aackdibility of data and sources and synthesize information from
multiple sources(Research C, 112)

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real numg@¢usaber Number Sense and
OperationsE, 810)

Apply various measurement scales to describe phenomena and solve pr(Mkssarement B,
11-12)

Model and solve problem situations involving direct and inverse varigfRaiterns, Functions
andAlgebra |, 810)

Construct convincing argumentaded on analysis of data and interpretation of gragbsta
Analysisand ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmarks

mi s un

Explain the ways in which the processes of technological design respond to the needs of society.

(Science and Tahnology A, 910)

Participate in and apply the processes of scientific investigation to create models and to design,

conduct, evaluate and communicate the results of these investigéfoiestific Inquiry A, 9
10)

BIL: Essential

EDU: 12 AD
I P

Competency 18.2: Remove and replace terminal end from connector.
Descriptors:

18.2.1
18.2.2
18.2.3
18.2.4

Repair connectors and terminals end4 [P
Repair wiring harness (including all communication systemd)| [P
Perform solder repair of electrical wiring-[B.

Identify the location of hybrid vehicle high voltage circuit disconnect (service plug) and

safety procedures {8].

BIL: Essential

EDU: 12 AD
I P

Competency 18.3:  Perform battery diagnosis and service.
Descriptors:

18.3.1
18.3.2

Perform a battergtateof-charge test; determine necessary actioh][P

Perform a battery capacity test (or conductance test); confirm proper battery capacity for

vehicle application; determine necessary actiet][P
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18.3.3
18.3.4
18.3.5
18.3.6
18.3.7
18.3.8
18.3.9

18.3.10

Maintain or restore electronic memorynfitions [P1].
Inspect, clean, fill and replace batterylP

Perform a slow and fast battery charge?]P

Inspect and clean battery cables, connectors, clamps anddwits; repair or replace as

needed [PL].

Start a vehiclaising jumper cables and a battery or auxiliary power supply using

appropriate
Identify the high voltage circuit of electric or hybrid electric vehicles and related safety

precautions [F3].

manufacturer s

Llumpi ng

techni

Identify electronic modules, security systems and/or radios that require reinitialization or
code entry following battery disconnect2p
Identify hybrid vehicle auxiliary (12v) battery service, repair and test procedufjs [P

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
Operations, 810)
e Apply various measurement scales to describe phenomena and solve priEassrement B,

11-12)

¢ Model and solve problem situations involving direct and inverse varia{@atterns, Functions
andAlgebra |, 810)
e Construct convincing arguments based on analysis of data and interpretation of di2gtas.
Analysisand ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmarks

e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

BIL:

Essential

EDU:

12

AD

P

Competency 18.4:

Descriptors:
18.4.1
18.4.2
18.4.3
18.4.4
18.4.5

18.4.6

Perform starting system diagnosis and repa

Perform starter current draw tests; determine necessary actign [P
Perform starter circuit voltage drop tests; determine necessary actipn [P
Inspect and test starter relays and solenoids; determine necessaryRa2i.
Remove and install a starter in a vehiclel|P
Inspect and test switches, connectors and wires of starter control circuits; perform

necessary action {P).

Differentiate between electrical and engine mechanical probleansdhse a slowrank

or na-crank condition [F2].

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numgMdusaber Number Sense and
OperationsE, 810)
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e Apply various measurement scales to descpbenomena and solve probleideasurement B,
11-12)

e Model and solve problem situations involving direct and inverse varigffaiterns, Functions
andAlgebra |, 810)

e Construct convincing arguments based on analysis of data and interpretation o$ df2gta
Analysisand ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmarks

e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

BIL: Essential

EDU: 12 AD
I P

Competency 18.5:  Perform charging system diagnosis and repair.
Descriptors:

18.5.1 Perform charging system output tests; determine necessary acfipn [P

18.5.2 Diagnose charging system for the cause of underchargdarge and overcharge
conditions[P-1].

18.5.3 Inspect, adjust or replace generator (alternator) drive belts, pulleys and tensioners; check
pulley and belt alignment &].

18.5.4 Remove, inspect and install generator (alternatef)][P

18.5.5 Perform charging circuit voltage drop testetermine necessary action]P

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
Operations, 810)

e Apply various measurement scales to describe phenomersedroblemgMeasurement B,
11-12)

¢ Model and solve problem situations involving direct and inverse varigfRatiterns, Functions
andAlgebra |, 810)

e Construct convincing arguments based on analysis of data and interpretation of di2gtas.

Analysis and Probabilityr, 810)

Correlated ScienceAcademic Content Benchmarks

e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)
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BIL: Essential

EDU: 12 AD
I P
Competency B.6: Perform lighting systems diagnosis and repair.

Descriptors:

18.6.1 Diagnose the cause of brighter than normal, intermittent, dim or no light operation;
determine necessary actionP

18.6.2 Inspect, replace and aim headlights and bulb2][P

18.63 Inspect and diagnose incorrect turn signal or hazard light operation; perform necessary
action [R2].

18.6.4 Identify system voltage and safety precautions associated with high intensity discharge

headlights [P3].
Correlated Mathematics Academic Contat Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
Operations, 810)

e Apply various measurement scales to describe phenomena and solve pr(Messsrement B,
11-12)

e Model and solve problem situatioimvolving direct and inverse variatiofPatterns, Functions
andAlgebra I, 810)

¢ Construct convincing arguments based on analysis of data and interpretation of df2quias.
Analysisand Probability=, 8-10)

Correlated ScienceAcademic Content Benchmarls

¢ Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

BIL: Essential
EDU: 12 AD
I P
Competency 18.7:  Perform gauges, warning devices and driver information systems diagais
and repair.
Descriptors:
18.7.1 Inspect and test gauges and gauge sending units for cause of intermittent, high, low or no
gauge readings; determine necessary actiej.[P
18.7.2 Inspect and test connectors, wires and printed circuit boards of geaigescdetermine
necessary action {8).
18.7.3 Diagnose the cause of incorrect operation of warning devices and other driver
information systems; determine necessary actief] [P
18.7.4 Inspect and test sensors, connectors and wires of electrontalfdiggtrument circuits;

determine necessary action3pP
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Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
OperationsE, 810)

e Apply various measurement scaleslescribe phenomena and solve problgigasurement B,
11-12)

¢ Model and solve problem situations involving direct and inverse varigfRatterns, Functions
andAlgebra |, 810)

e Construct convincing arguments based on analysis of data and interpnetditipaphs(Data
Analysisand Probabilityr, 810)

Correlated ScienceAcademic Content Benchmarks

e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

BIL: Essential

EDU: 12 AD
I P

Competency 18.8:  Perform horn and windshield wiper/washer diagnosis and repair.
Descriptors:

18.8.1 Diagnose incorrect horn operation; perform necessary actigh [P

18.8.2 Diagnose incorrect wiper operation; diagnose wiper speed contrpbakgroblems;
perform necessary action-[g.

18.8.3 Diagnose incorrect washer operation; perform necessary act@n [P

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numgusaber Number &nse and
Operations, 810)

e Apply various measurement scales to describe phenomena and solve pr(Messsrement B,
11-12)

¢ Model and solve problem situations involving direct and inverse varigfRatiterns, Functions
andAlgebra |, 810)

e Construct cavincing arguments based on analysis of data and interpretation of gridjuts.
Analysisand Probability~, 810)

Correlated ScienceAcademic Content Benchmarks

e Explain the ways in which the processes of technological design respond to the needsyof soci
(Science and Technology A;1D)
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Competency 18.9:

BIL:

Essential

EDU:

12

AD

P

Descriptors:

18.9.1
189.2
18.9.3
18.9.4
18.9.5

18.9.6
18.9.7

18.9.8
18.9.9

18.9.10

18.9.11

Correlated Mathematics Academic Content Benchmarks

Perform accessories diagnosis and repair.

Diagnose incorrect operation of motdniven accessory circuits; determine necessary
action [P2].
Diagnose incorrect heated glass, mirror or seat operation; determine necessary-action [P

2],

Diagnose incorrect electric lock operation; determine necessary acin [P

Diagnose incorrect operation of cruise control systems; detemagessary action {B].
Diagnose supplemental restraint system (SRS) concerns; determine necessary action
( Not e:

Fol

| ow manufacturerds
Disarm and enable the airbag system for velsetgice [P1].

safetyllprocedu

Diagnose radio static and weak, intermittent or no radio reception; determine necessary
action [R3].
Remove and reinstall door panetlP
Diagnose body electronic system circuits using a scan tool; determine neeetisary

[P-2].

Check for module communication errors, including Controller Area Network (@AN)
BUS systems, using a scan tooldp
Diagnose the cause of false, intermittent or no operation efteaftisystems [R].

Compare, order and determine equivalent forms of real numf@¢usaber Number Sense and
Operations, 810)
Apply various measurement scales to describe phenomena and solve pr(Mksssrement B,

11-12)

Model and solg problem situations involving direct and inverse variati@atterns, Functions
andAlgebra I, 810)
Construct convincing arguments based on analysis of data and interpretation of d(aqmias.
Analysisand Probability=, 8-10)

Correlated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)
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Unit 19: Heating and Air Conditioning (A/C)

Note: Throughout Unit 19, students are expected to laathuse vocabulary specific to the automotive
technician career field. Correlations to the English LanguageA&daisition of Vocabulary standards
include the following benchmarks:

¢ Apply knowledge of roots, affixes and phrases to aid understandiogteht area vocabulary.
(Acquisition ofVocabulary D, 1112); and

e Use multiple resources to enhance comprehension of vocab(Aaguisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1412).

BIL: Essential

EDU: 12 AD
I P

Competency 19.1:  Perform A/C system diagnosis and repair.
Descriptors:

19.1.1 Identify refrigerant type, select and connect proper gauge set; record pressure readings
[P-1].

19.1.2 Complete work order to include customer information, vehicle identifying information,
custoner concern, related service history, cause and correctith [P

19.1.3 Identify and interpret heating and air conditioning concern; determine necessary action
[P-1].

19.1.4 Research applicable vehicle and service information, such as heating and aiomiogdi

system operation, vehicle service history, service precautions, and technical service
bulletins [R1].

19.15 Locate and interpret vehicle and major component identification numbers (i.e., VIN,
vehicle certification labels, calibration decals)IP

19.1.6 Performance test A/C system; diagnose A/C system malfunctions using principles of
refrigeration [P1].

19.1.7 Diagnose abnormal operation noises in the A/C system; determine necessary &tltion [P

19.1.8 Leak test A/C system; determine necessation [R1].

19.1.9 Inspect the condition of discharged oil; determine necessary actjn [P

19.1.10 Determine recommended oil for system applicaticdJJP

19.1.11 Using scan tool, observe and record related heating, ventilation and air conditioning

(HVAC) data and trouble codes-[R.
Correlated English Language Arts Academic Content Benchmarks

e Produce functional documents that report, organize and convey information and ideas
accurately, foresee reader sod pdeddnmaings or mi sun
techniques that are user friend(Vriting Applications C, 1112)

e Evaluate the usefulness and credibility of data and sources and synthesize information from

multiple sources(Research C, 112)
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Correlated Mathematics Academic Content Benhmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
OperationsE, 810)

e Write and solve realvorld, multistep problems involving money, elapsed time and temperature,
and verify reasonableness of solutiofdeasurement F,-820)

e Apply various measuremesttales to describe phenomena and solve probidieasurement B,
11-12)

e Construct convincing arguments based on analysis of data and interpretation of digtas.
Analysisand Probabilityr, 810)

Correlated ScienceAcademic Content Benchmarks
e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)
e Explain how energy may change form or be redistributed but the total quantity of energy i
conserved(Physical Sciences F; 1)

BIL: Essential

EDU: 12 AD
I P

Competency 19.2:  Perform refrigeration system component diagnosis and repair, including
compressor andclutch.
Descriptors:

19.2.1 Diagnose A/C system conditions that cause tiéeption devices (pressure, thermal and
power traincontrol module [PCM]) to interrupt system operation; determine necessary
action [R2].

19.2.2 Inspect and replace A/C compressor drive belts; determine necessary adfjon [P

19.2.3 Inspect, test and/aeplace A/C compressor clutch components and/or assemBly [P

19.2.4 Remove, inspect and reinstall A/C compressor and mountings; determine required oil
quantity [R1].

19.2.5 Identify hybrid vehicle A/C system electrical circuits, service and safebaptions [P
3].

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
Operations, 810)

e Apply various measurement scales to describe phenomena and solve pr(Miamarement B,
11-12)

e Construct convincing arguments based on analysis of data and interpretation of df2qias.
Analysisand ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmarks

e Explain the ways in which the processes of technologicadmesspond to the needs of society.
(Science and Technology A;1D)
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e Explain how energy may change form or be redistributed but the total quantity of energy is
conserved(Physical Sciences F; 1)

BIL: Essential

EDU: 12 AD
I P

Competency 19.3:  Remove and inspect evaporator, condenser and related components.
Descriptors:

19.3.1 Determine need for an additional A/C system filter; perform necessary actgjn [P

19.3.2 Remove and inspect A/C system mufflers, hoses, lines, fittingsgS, seals anservice
valves; perform necessary actiongp

19.3.3 Inspect A/C condenser for airflow restrictions; perform necessary actibh [P

19.3.4 Remove, inspect and reinstall receiver/drier or accumulator/drier; determine required olil
guantity [R1].

19.3.5 Remove and install expansion valve or orifice (expansion) tui¢ [P

19.3.6 Inspect evaporator housing water drain; perform necessary acigjn [P

19.3.7 Remove, inspect and reinstall evaporator; determine required oil quarBty [P

19.3.8 Remove, insect and reinstall condenser; determine required oil quantigy.[P

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numfdusaber Number Sense and
OperationsE, 810)

e Apply various measuremesttales to describe phenomena and solve probigvieasurement B,
11-12)

e Construct convincing arguments based on analysis of data and interpretation of df2quias.
Analysisand Probability=, 8-10)

Correlated ScienceAcademic Content Benchmarks
¢ Explainthe ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)
e Explain how energy may change form or be redistributed but the total quantity of energy is
conserved(Physical Sciences F; 1)

BIL : Essential

EDU: 12 AD
I P

Competency 19.4:  Perform heating, ventilation and engine cooling systems diagnosis and

repair.
Descriptors:
194.1 Diagnose temperature control problems in the heating and ventilation system; determine
necessary action {g.
19.4.2 Perform cooling system pressure tests; check coolant conditgpect and test radiator,

pressure cap, coolant recovery tank and hoses; perform necessary ation [P
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19.4.3 Inspect engine heating and cooling system hoses and belts; perfressary action [P
1].

19.4.4 Inspect, test and replace thermostat and gask#t [P

19.4.5 Determine coolant condition and coolant type for vehicle application; drain and recover
coolant [R1].

19.4.6 Flush system; refill system with recommended cooldeedsystem [A].

19.4.7 Inspect and test cooling fan, fan clutch, fan shroud and air dams; perform necessary
action [R1].

19.4.8 Inspect and test electric cooling fan, fan control system and circuits; determine necessary
action [P1].

19.4.9 Inspect andest heater control valve(s); perform necessary actié.[P

19.4.10 Remove, inspect and reinstall heater cor8][P

Correlated Mathematics Academic Content Benchmarks

Compare, order and determine equivalent forms of real numg@¢usaber Number Seresand
Operations, 810)

Apply various measurement scales to describe phenomena and solve pr(Mksssrement B,
11-12)

Construct convincing arguments based on analysis of data and interpretation of d(iqmias.
Analysisand Probability=, 8-10)

Corr elated ScienceAcademic Content Benchmarks

Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)

Explain how energy may change form or be redistributed but the total quantitgrglyds
conserved(Physical Sciences F; 1)

BIL: Essential

EDU: 12 AD
I P

Competency 19.5:  Perform diagnosis and repair of operation systems and related controls.
Descriptors:

19.5.1

19.5.2

19.5.3

1954

19.5.5
19.5.6

19.5.7

Diagnose malfunctions in the electrical controls of the hgatientilation and air
conditioning (HVAC) systems; determine necessary actie|[P

Inspect and test AlBeater blower, motors, resistors, switches, relays, wiring and
protection devices; perform necessary actic][P

Test and diagnose &/compressor clutch control systems; determine necessary action
[P-1].

Diagnose malfunctions in the vacuum, mechanical and electrical components and
controls of the HVAC system; determine necessary actiet.[P

Inspect and test AlBeater catrol panel assembly; determine necessary actiedj.[P
Inspect and test Al@eater control cables, motors and linkages; perform necessary action
[P-3].

Inspect A/Cheater ducts, doors, hoses, cabin filters and outlets; perform necessary acti
[P-3].
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19.5.8 Check operation of automatic and sexatomatic HVAC control systems; determine
necessary action {B).
Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numgusaber Number Seresand
Operations, 810)

e Apply various measurement scales to describe phenomena and solve pr(Eassrement B,
11-12)

e Construct convincing arguments based on analysis of data and interpretation of df2qias.
Analysisand Probability=, 810)

Corr elated ScienceAcademic Content Benchmarks
e Explain the ways in which the processes of technological design respond to the needs of society.
(Science and Technology A;1D)
e Explain how energy may change form or be redistributed but the total quantitgrglyds
conserved(Physical Sciences F; 1)

BIL: Essential

EDU: 12 AD
I P

Competency 19.6:  Perform refrigerant recovery, recycling and handling.
Descriptors:

19.6.1 Perform correct use and maintenance of refrigerant handling equipragjnt [P

196.2 Identify (by label application or use of a refrigerant identifier) and recover A/C system
refrigerant [P1].

19.6.3 Recycle refrigerant [R].

19.6.4 Label and store refrigerant{g.

19.6.5 Test recycled refrigerant for namondensable gases-1¥.

19.6.6 Evacuate and charge A/C systeml]P

19.6.7 Acquire refrigerant handling certificate-[H.

Correlated English Language Arts Academic Content Benchmarks

¢ Demonstrate comprehension of print and electronic text by responding to questions (aak., liter
inferential, evaluative and synthesizinfReading Process B;®); Reading Process B,-1P)

Correlated Mathematics Academic Content Benchmarks

e Compare, order and determine equivalent forms of real numgMdusaber Number Sense and
OperationsE, 810)

e Apply various measurement scales to describe phenomena and solve pr(Mksssrement B,
11-12)

e Construct convincing arguments based on analysis of data and interpretation of df2qias.
Analysisand ProbabilityF, 810)

Correlated ScienceAcademic Content Benchmarks
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e Explain that humans are an integral part of t
today impact natural systems in the futuiigarth and Space Sciences G127}
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Unit 20: Engine Performance

Note: Throughout Unit 20, studés are expected to learn and use vocabulary specific to the automotive
technician career field. Correlations to the English LanguageA&dsisition of Vocabulary standards
include the following benchmarks:

o Apply knowledge of roots, affixes and phraseaid understanding of content area vocabulary.
(Acquisition ofVocabulary D, 1112); and

Use multiple resources to enhance comprehension of vocab(Aaquisition ofVocabulary F,
8-10; Acquisition ofVocabulary E, 1112).

BIL:

Essential

EDU:

12 AD

I P

Competency 20.1:  Perform general engine diagnosis.
Descriptors:

20.1.1
20.1.2
20.1.3
20.1.4
20.15
20.1.6
20.1.7
20.1.8
20.1.9
20.1.10
20.1.11
20.1.12
20.1.13
20.1.14

20.1.15
20.1.16

20.1.17

Complete work order to include customer information, vehicle identifying information,
customer concern, related service history, cause and correctign [P

Identify andinterpret engine performance concern; determine necessary actipn [P
Research applicable vehicle and service information, such as engine management system
operation, vehicle service history, service precautions and technical service bulletins [P
2].

Locate and interpret vehicle and major component identification numbers (i.e., VIN,
vehicle certification labels, and calibration decalsy]P

Inspect engine assembly for fuel, oil, coolant and other leaks; determine necessary action
[P-2].

Diagnose abnormal engine noise or vibration concerns; determine necessary a}ion [P
Diagnose abnormal exhaust color, odor and sound; determine necessary &glion [P
Perform engine absolute (vacuum/boost) manifold presssise thetermine necessary

action [R1].

Perform cylinder power balance test; determine necessary actign [P

Perform cylinder cranking compression tests; determine necessary aetipn [P

Perform engine running compression testedatne necessary action-gp.

Perform cylinder leakage test; determine necessary actibh [P

Diagnose engine mechanical, electrical, electronic fuel and ignition concerns with an
oscilloscope and/or engine diagnostic equipment; detemeioessary action {P].

Prepare 4 or 5 gas analyzer; inspect and prepare vehicle for test; obtain exhaust readings;
interpret readings; determine necessary actiel] [P

Verify engine operating temperature; determine necessary actign [P

Perform cooling system pressure tests; check coolant condition; inspect and test radiator,
pressure cap, coolant recovery tank and hoses; perform necessary ation [P

Verify correct camshatft timing [2].
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