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CONSTRUCTION TECHNOLOGIES

COMPETENCY PROFILE

INTRODUCTION

This document is theesult of a local competency profile implementation meeting held Oci&ha007

by the North Coast Tech Prep Consortium. The local panel included business representatives, secondary
educators, and pasecondary educators. Please see the acknowledgpagss for a complete list of

panel members.

The local panel reviewed the Ohio Construction Technologies Final Academic Alignment Draft for
English Language Arts and Mathematics submitted by The Ohio Resource Center for Mathematics,
Science and Readira;nd adapted it to meet the needs of local businesses.

The North Coast Competency Profile includes a comprehensive set of Construction Technology
competencies for three occupational clusters: Apprenticeship, BBsilgh and Construction
Management. Thprofile, along with the Ohio Core ITAC, will serve as the basis for Tech Prep
Construction Technology programs in the North Coast Tech Prep Consortium.

For additional information, please contact:

Al Mazzeo, Director

North Coast Tech Prep Consortium
Cuyahoga Community CollegdCC 120
2900 Community College Ave.
Cleveland, Ohio 44115
(216)9874988
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Notes To Columbus:
The following are changes that have been made as a result of the Octobel' 18007 North
Coast Tech Prep CFSD Review Meeting.

Changes/Additions to Construction Technology Careers
Additions to Construction Careers:

Additions to Pre-Construction Careers:

Drywall Installer/Finisher

Mill Right
Machine Repair
Pile Driver

Operating Engineer (Crane Operator)

BDVIBS (Technician)

Asbestos/Insulation Technician

Boil Maker

Elevator Constructor
Roofer

Landscape Technician
Laborers

Lighting Designers and Installation
Civil Engineer

Electrical Engineer

Structural Engineer

Additions to Construction Management Careers:
Quality Manager
Building Inspector
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Preface

The Camstruction Technologies Career Field Standards Document is the curricular planning tool
for all OhioCollegeTechPrep andCareerTechnicalEducation in construction. This document
reflects the career field framework outlined in Ohio Administrative C@®4-81-03, and

replaces all Occupational Analysis Profiles (OCAP), Integrated Academic and Technical
Competencies (ITAC), andareer Fields Standards Documg@gSD).

The development of the document was a collaborative effort of the follqwaigssionh

partners: Ohio Department of Education Office of Cafiemhnical and Adult Education, Ohio

Board of Regents, College Tech Prep Curriculum Service Center at the University of Toledo, and
Ohio Resource Center at The Ohio State Universityer one hunditeducation, business,

industry and labor professionals participated in the development of this document. Contributing
participants and their roles are listed in the Acknowledgements and Appendix A.

Construction Technologies is a career field that ehgstonstruction occupations and broad
industries that share a fundamental base of knowledge and skills. This career field includes
technical and professionbdvel careers in designing, planning, managing, and building and
maintaining the built environnmé. Areas of concentration include roadways, bridges, and
industrial, commercial, and residential facilities and buildings.

The document includdbree types of competencies:
o Foundational core competencies, including academic content standards
o Pathway ompetencies
o Occupational specialization competencies

The inclusion of all three types of technical content standards encourages curricula that target a
T-shaped employee. A-3haped employee understands and possesses skills related to the
breadth of anndustry, business sector, or profession as well as some depth of understanding and
skill related to a specific pathway and/or specialized occupational skills within that pathway.

Core Competencies

o Are common and critical for the preparation of workersiuitiple pathways within a career
field.

0 Are necessary for workers in multiple pathways within a career field to effectively
collaborate, team, and communicate with one another.

0 Represent the sustaining characteristics of a career field and studentse#dihe
will enable students to reinvent and reform their competencies in innovative ways to
meet the needs of new and emerging careers throughout a working lifetime.

Core competencies focus on technical skills, academic skills, communication, orgaaizati
systems, core business processes, ethics and legal responsibilities, health, safety and
environment, employability and career development, leadership and teamwork, problem solving
and critical thinking, and information technology applications appbexcareer field. The
academic competencies included in the documen
Language Arts and Mathematics academic content standards. These enable students to:

o0 Read, analyze, and interpret the technical materials aftteer field

0 Use mathematical thinking

0 Use scientific thinking

0 Use an understanding of social dynamics
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Core competencies are addressed best contextually throughout a tech prep -tedaneezd
program, across pathways within a career field, and bging project learning as a primary
instructional strategy.

Career Pathways

A career pathway is a procdsa series of academic, technological and cai@arsed
coursework and other educational experimences
a career specialty and/or employment in a career field. Career pathways include the following
components:

Challenging technical coursework in a chosen career field,

Rigorous academics that meet state standards andlgrediexpectations;
Electivesthat relate to career objectives;

Instructional enhancements such as waked and authentic learning
opportunities

Credentialing for curriculum, teachers and students;

Preparation for transition to further study that includes college readiness
opportunity to earn college credit while in high school;

o Preparation for transition to employment with advancement opportunities;
o High school and college technical and academic performance targets tha
include testing/exit and post secondary entrygaent requirements.

© O O0Oo

o O

Using these eight components and state and national pathway models as a guide, school districts
and college partners can build pathways that fit local objectives and institutional structures.

The threestateof-the-art Ohio Construabn Technologies pathwags validated by
business/industry/professional panels are:

o Preconstruction/Design

o Construction

o Construction Management

Pathway competencies differentiate the academic, technical, and workplace knowledge and skills
that are morspecific than those that are relevant to the entire career field, yet prepare students
for multiple occupational specialties. The broad pathway competencies prepare students for (a)
career sustaining employment through collaboration and lateral movemasg accupational
specialties and (b) postsecondary study opportunities at two eydaninstitutions and in
apprenticeships. They align with Ohio and global workforce development needs and
opportunities for workbased learning and relationships witlhesa mentors.

Occupational Specialization Competencies

The occupationadpecialization competencies focusspecific occupational contexts within a
pathway that require unique academic, technical, and workplace knowledge and skills. The
specialization capetencies prepare students for more specific occupational objectives and
postsecondary study opportunities. They align with Ohio and global workforce development
needs and opportunities for welased learning and relationships with career mentors.
Additionally, the specificity of these competencies align with opportunities for portable,
business/industry/professional credentials for students that are recognized for employment,
entrance to further study, and in some cases advanced standing in employhierthanstudy.



The specializations included in the document are:
o Carpentry
Electricity
Brick, Block and Cement Masonry
Plumbing
Heavy equipment
Heating, ventilation, air conditioning, and refrigeration
Interior design applications
Wood technology/cabet making

O 0O O0OO0OO0OO0Oo

Embedded Academics
[need to explain how the embedded academic process wiowded, how, why principles]
Must come from the Ohio Resource Center

Leveling Process

Representatives from a broad crgsstion of construction professionals plagectitical role in
defining the vision and scope of this document, and in defining the essential and recommended
skills for current and future construction employees. In addition, secondary arskpostary
educators representing Ohio schools, collegesapprenticeship programs leveled the
competencies to create career pathways from secondary through apprenticeship and associate
degree programs. A list of business and industry representatives and educators participating in
the development of the docemt appears in Appendix A.

The Construction Technology Career Field Standards Document is the basis for the development
of an integrated delivery system that provides opportunities for new and challenging programs
and courses. The document will enhanoe expand Care€rechnical Education, College Tech

Prep, apprenticeship and pastcondary degree programs.

The document is available on the Internawatv.techprepohio.orgUsers can download copies
of the entirgorofile or conduct searches on a number of key variables from this location. For
additional information contact:

College Tech Prep Curriculum Services Industrial and Engineering / Health
The University of Toledo Education

2801 W. Bancroft St., MS924 Ohio Department of Education
Toledo, OH 43606 25 South Front Street, Sixth Floor
4195307289 l@abus, OH 43215 614/46801


http://www.ohtpcs.org/
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College Tech Prep Program Bdards

College Tech Prep programs are rigorous programs of study starting at the secondary school level and
continuing through the associate degree and beyond. In accordance with the Carl D. Perkins Vocational
Technical Education Enhancement Act of 1998llege Tech Prep programs are seamless, non

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 Teds:Prep

A program that provides technical preparation in a career field such as engineering,

applied science, mechanical, industrial or practical arts or trade, agriculture, health

occupations, business or applied economics, and must do the following:

¢ Combires at least two years of secondary and two years eposnhdary education
in a sequential course of study without duplication of coursework

¢ Integrates academic, vocational and technical education, and if appropriate and
available, workbased learning

e Provides technical preparation for careers

e Leads to an associate or a baccalaureate degree -@epostdary certificate in a
specific career field

e Leads to placement in appropriate employment or further education.

The Ohio College Tech Prep Advisory Codmecommended to the Ohio Board of Regents and the Ohio
Department of Education the following standards for all College Tech Prep programs:

Academics are taught at a collegeparatory level and are aligned with state models and academic
content standasd

In addition to Ohio graduation requirements specified in SB 55, required academic components for
College Tech Prep programs include:

a. Mathematics taught at a minimum level of Algebra Il by the completion of high school.

b. An integrated or stand alone samj@ar math component

c. Three units of science including at least twolta@sed science courses

College Tech Prep programs will use a stideelopedCareer Fields Standards Document (CF&®)he

basis for pathway development. The pathway document stefiddtrsecondary and pestcondary
course work and should be made available for stakeholders. All secondary asecpostanlCFSD
competencies must be clearly identified and addressedCHE&Bis the framework used to develop
all associated curricul@locuments; however, components from other competency profiles such as
OCAPG6s (Occupational Competency Analysis Profil
Competencies) and SCANS (The Secret ad gniedca Commi s
2000) may be included and are not mutually excluded fr@& 3D

Articulated pathways will be reviewed every tyears at the consortia level.

€
S

Pathways operate under an articulation agreement between/among partners in a consortium.

College Tech Prep programat the secondary level will operate as ségieroved, caredechnical
education programs.

Academic and technical instruction is integrated and delivered in a contextual approach where possible.

Programs have common representation from secondary enydagher education, business, and labor
members.

Postsecondary programs contain advanced skills irCfa8Ddocument.

Programs must operate under either regionally accreditegs@oshdary institutions/degrees or
approved apprenticeship programs mmeet).S. Department of Labor standards.

College Tech Prep programs, secondary andgexindary, must comply with the state College Tech
Prep Advisory Council s performance measures.

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

11



Construction Technologies Career Field Standards Model

The Ohio Construction Technology Career Field Standards Model xpatiestrates a solid
foundation for the Careérechnical and College Tech Prep career plan. This plan generally
consists btwo years of programming in high school, four years or more in an approved Bureau
of Apprenticeship Training program, and/or two years of learning at the community college
level. And, for many, two additional years of study at the baccalaureate T&eshucleus of

the model is grounded in rigorous academic requirements and a Construction Technology Core.
The pathways surrounding the core contain academic and technical skills and knowledge
competencies common to an array of architecture and constreetieers specialties.

The core illustrates the fact that there are common skills and knowledge required for each of the
pathways. Experiences grounded within the core are designed to assist students to select the
appropriate pathway and career spkgi Located on the perimeter of the Construction

Technology Core are the three pathways associated with careers in construction technology. The
career specialties located within each pathway enhance, expand, and customize units from the
core to reflecthe needs of the career professionals.

Each of these career specialties represent current-taobaical programs operating in the State
of Ohio. As research and development progresses, additional career specialties will become
available within eachgthway, some at the apprenticeship and associate degree level and many
at the baccalaureate degree level. As these career specialties emerge the Construction
Technology Career Field Standards Model can be expanded to include those specialties.

The models designed to support lifelong learning beyond the formal classroom by requiring

high level academic, as well as, technical skills and knowledge. Individuals undertaking the
Construction Technology Core and any one of the career pathways or speshaltilelsview

their CareefTechnical or College Tech Prep experience as preparation for more than an entry
level position. Successful career pursuits and advancement in the future will rely on an
individual 6s abil ity t o crbeaThgimplanentdatoaofthpt t o
Ohi o Construction Technology Career Field St
address those changes.

12
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Construction Technologies

Career Field
Standards Model

CORE

Embedded
Academics
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Key to Profile Codes

Importance of Competencies

All of the competencies in this document représle@ minimum requirements for a Career
Technical or College Tech Prep program. It is the responsibility of the local consortia to further
define and/or expand, as needed,dbscriptordor each competencyEach competency will be
taught at either thimtroductory or proficiency level by the completion of the Tech Prep program,
which is the minimum of an Apprenticeship or Associate Degfeminimal number of
competencies have been identified as Introduce (I) at the Associate Degree and Apprenticeship
level. These may require further higher education. The leveling indicators are defined as:

| = Introduce (Learner will demonstrate knowledge and comprehension of the
competency.)

P = Proficient (Learner will demonstrate ability to apply knowledgeantl/or perform the
competency.)

R = Reinforced (Competencies marked proficient at the secondary level are to be
reinforced at the associate degree level.)

Grade Level: 12 = by the end of grade 12
AD = by the end of the Associate Degree
ApT = Apprenticeship

Academic Connection:
As rigorous programs of study, Gede Tech Prep programs requaigademics to be taught at a
college preparatory level, and contextually within the technical content. State academic

mathematics, language artsiesice, and social studies benchmarks are embedded within each
Career Field Standards Document (CFS).

14



EXAMPLE

& Labor Panel

Competency is essential.
Competency should be
BIL:

[ Business, Indstry,

: introducedby end of
: Essential 12" grade w)i/th
proficiencyachieved
12 AD ApT by the end of the
EDU: I =) =) associate degree.
Unit Competency 1.1: Explore career pathways in construction technology
number Descriptors:
1.1.1  Identify current and future career options for a person trained in construction
technology

.2 Research the historical evolution of the various careers in construction technology

- .1.3  Identify education and training needed for a career in construetbmology
Competency
number

Indicator
number

Key
Indicators
lead to

competency
proficiency.
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Construction Technology Careers

Pre-construction/Design

Individuals with careers in preonstruction/design transform visions and concepts into
plans for future development. Their plans guide other constryatajassionals as they
continue the building process. Currently,-pomstruction/design employment is about
2.5 million jobs, with projected grow to be average through 2010. Additional job
openings will come from the need to replace employees who oetieave the labor
force. Sample occupations include:

Design Architect

Computer Information System Manager/Designer

Computeraided Drafter (CAD)

Landscape Designer

Mechanical engineer

Preservationist

Render

Surveyor

Urban Planner/Designer

Interior Design

Material Research and Testing

Project Estimator

Space Designers/Planners

Researcher Analysis

Regulatory Development

Zoning/Planning

Lighting Designers and Installation

Civil Engineer

Electrical Engineer

Structural Engineer

16



Construction

Individuals with careers in construction transform architectural and design plans into
houses, apartments, industrial buildings, warehouses, office buildings, churches, schools,
recreational facilities, etc. As one of the largest indessin the United States, the

industry employs over 8.3 million individuals. Expectations for the future are excellent,
due largely to retirements and experienced construction workers leaving the labor force.
Sample occupations include:

Brick Mason

Cabiret Making

Carpenter

Cement Mason

Drywall InstallerFinisher
Electrician

Exhibition Design and Construction
Facility Management and Implementation
Floor Covering Installation
Glazer

Heavy Equipment Operator
HVAC Technician

Interior Design Applications
Interior Finish Carpenter
I[ronworker

Painter and Finisher
Plasterer

Plumber & Pipe Fitter
Sheet Metal worker
Stonemason

Tile Setter

17



Construction Management

Individuals working in construction management focus on the preparation andieref
business activities, such as: organization, operations, production, administration, marketing,
finance, communication with customers, clients, and others, etc-y&aroand fouyear
colleges offer degrees in construction management, constrgcience, construction
technology, etc. Due to the large number of employees in the construction industry, employment
opportunities are excellent for individuals with construction management education and
experience.

General Contractor

Superintendent

Gereral Foreman

Crew Foreman

Supervisor

Project Manager

Project Inspector

Safety Director

Facility Manager/Management Maintenance

Fire Code Inspectors

Project Engineer

Systems Tester

18



2005Construction Technology
Competency Chart

At the end of the secondary program (12), apprenticeship (ApT) and associate degree (AD) each
competency is coded: | = Introductory; P = Proficient; R = Reinforce. In addition, the business,
industry, and labor partnership (BIL) validated each competency: BHE&sential; R =
Recommended

Competency 12 | AD | ApT | BIL

CONSTRUCTION TECHNOLOGIES CORE

Unit 1: Career Exploration and Development

1.1  Explore career pathways in construction technology P

1.2  Explore professional development opportunifasa
construction technology professional

1.3 Examine the physical aptitudes necessary to perform cri
work functions

1.4  Demonstrate sufficient ability to complete essential work
functions (e.g., complete full shift, walking, camnyg objects| P R R E
for extended periods, etc.)

1.5 Prepare for career advancement in construction technol
(e.g., extended college)

1.6  Examine licensing, certification, and credentialing at the
state, national, and local level

1.7  Explain apprenticeships and their role in the constructior]
industry

1.8 Determine the apprenticeship best suited to a career go{ P

1.9 Explain the rights and responsibilities of participants in a

o > I P P
construction industry and training programs
Unit 2: Materials
2.1  Examine the various materials used in construction I R P E
2.2  Explain the various material finishing techniques I R P E
2.3  Select materials for various construction applications I P P E
2.4  Describe the handling druse of basic construction | R P E
materials
2.5 Analyze the physical and chemical principles critical to tf | p p E
construction industry
Unit 3: Estimating
3.1 Demonstrate mathematical calculationsessary to
: : . : | P P E
estimate materiagquipmenanddesignneeds
3.2  Estimate needed materials and equipment I P P E
3.3  Estimate the amount of labor needed and the respective | p R E
costs
3.4  Analyze the economic impact of various work functions I P P E
3.5 Describe estimating techniques ardponsibilities P I E
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Unit 4:

Inter -relational Systems

4.1 Explore diverse organizational structuseesl goalsvithin
o P| P | E
the construction industry
4.2 Differentiate between residential, commercial, industrial
L : P P E
and institutional corteuction segments
4.3  Analyze the relationship among various construction
P P E
stakeholders
4.4  Investigate factors that may affect various construction
organizational structures
4.5  Explain typical construction contract relationships
4.6  Apply industry standards and practices to maintain proje
quality
Unit 5: Communications
5.1  Apply active listening skills to obtain and clarify R R E
information provided in oral communications
5.2 Listen and speak effegtly to contribute to group R R E
discussions and meetings
5.3 Deliver formal and informal presentations that demonstr
o ) ) R R E
organization and delivery skills
54  Write coherent and focused communications that suppo R R E
defined perspective
5.5  Utilize communication technology R R E
5.6 Employ computer technology in construction operations P I E
5.7  Explain the impact of emerging electronic technology in p p E
construction
5.8  Utilize written contracdocuments to direct the work P P E
5.9  Explain the fundamentals of schematics, specifications, P P E
construction drawings
5.10 Read and interpret construction drawings, specifications
P P E
other contract documents
Unit 6: Leadership and Teamwork
6.1 Demonstrge the ability to work on a team in a constructic R R E
environment
6.2 Perform responsibly as a team member R R E
6.3  Use mentoring skills to inspire others to achieve P P E
6.4 Describe the basic origins of conflict and the needs that
: : P P E
motivatebehavior
6.5 Examine the different responses to conflict as they relat P
results
6.6  Resolve conflicts to maintain a smooth workflow
Unit 7. Safety
7.1  Maintain general safety in accordance with government
. R R E
regulations ad health standards
7.2  Evaluate the ergonomic factors associated with the R R E
construction industry
7.3  Survey state, federal, and local worker safety, health, ar R R E
environmental regulations
7.4  Demonstrate practices that contribtdean accidentree R R E

environment
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Competency 12 | AD | ApT | BIL
7.5  Explain emergency response plans in a variety of indust
) P R R E
settings
7.6  Complete requirements for First Aid/CPR certification P P E
7.7 Examine access and egress procedures P R R E
7.8 Analyze structural issues related to worker safety and hy P R R E
7.9 Process safety documentation P R R E
7.10 Demonstrate the American National Standards (ANSI) K
: : . | P P E
signals to communicate with other workers
7.11 Utilize universal signs and symbols that apply to given | p P E
workplace situations
Unit 8: Health and Environment
8.1  Survey state, federal, and local worker health and | p P E
environmental regulations
8.2  Demonstrate practices that contribute to a healthy | p p E
environment
8.3  Explain the environmental aspects of waites with |
contaminated soil and water
8.4  Analyze design and construction elements to control mq | P P
8.5 Handle hazardous materials in accordance with governr
: P
regulatioys and health standards
Unit 9: Legal and Ethical Aspects
9.1 Differentiate between legal and ethical issues P R R E
9.2  Complete workrelated duties within an ethical framework P R R E
9.3  Assess the implications of ethical/unethical heba P R R E
9.4  Survey mandated standards P R R E
9.5  Comply with governmental regulations and applicable | P P E
codes
9.6 Explain employee and employer liability I P P E
9.7 Perform duties according to regulations, policies, laws,
. ) . | P P E
legislated rightsand contract provisions
9.8  Explain accessibility issues I P P E
Unit 10: Problem Solving and Critical Thinking
10.1 Employ critical thinking and problem solving skills to
: P R R E
formulate solutions to problems
10.2 Apply problem solung and critical thinking techniques to
the conflict between available resources, requirements ¢ | P P E
the project, and construction timelines
10.3 Combine critical thinking and teabuilding skills to solve
P R R E
problems
10.4 Evaluate and adjustanhs/schedules to respond to
. I P P E
unexpected events and conditions
Unit 11: Tools and Equipment
11.1 Identify toolsand equipmerdppropriate to theask P R R E
11.2 Demonstrate appropriate use of tools to complete work P R E
functions
11.3 Maintain hand and power tools appropriate to the work § P R E
11.4 Use appropriate personal protective equipment (PPE) P R R E
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Unit 12: Business Practices

12.1 Develop a management plan for business I P P E
12.2 Identify basic procedures the accounting cycle I P P E
12.3 Compare/contrast business side versus practice side |
licenses, insurance, bonds, and certifications
Unit 13: Basic Construction Skills
13.1 Explore performance skills in carpentry P I P E
13.2 Explore peformance skills of electricians P I P E
13.3 Explore performance skills in HYAC and refrigeration P I P E
13.4 Explore performance skills in brick, block and cement p | P E
masonry
13.5 Explore performance skills in plumbing and pipefitting P I P E
136 Explore performance skills in heavy equipment operatio| P I P E
13.7 Explore performance skills imterior construction P I P E
13.8 Explore performance skills jproduct/cabinetry wood p | P E
technology
13.9 Explore performance skills in arcadture P P P E
13.10 Explore performance skills in construction management| P P P E
CONSRTUCTION
Unit 14: Carpentry
14.1 Interpret construction drawings and demonstrate p R E
construction layout procedures
14.2 Select materials for variow®nstruction applications I P P E
14.3 Construct footings and foundation I P E
14.4 Construct ahlweather wood foundations I P E
14.5 Construct forms for slabs and paving I P E
14.6 Construct foundations, grade beams and forms I P E
14.7 Completefloor framing P P E
14.8 Layout walls and rough openings P P E
14.9 Frame walls and rough openings P P E
14.10 Frame metal wall partitions P P E
14.11 Construct ceiling framing P P E
14.12 Construct roof framing P P E
14.13 Install prefabricagd roof trusses P P E
14.14 Install drip edges, eaves flashing, and vents P P E
14.15 Install shingles P P E
14.16 Complete exterior finish P P E
14.17 Install insulation I P E
14.18 Complete interior finish I P E
14.19 Install cabinets and stage devices I P E
14.20 Construct stairs P P E
14.21 Demonstrate specialized carpentry applications I P E
14.22 Apply technical skills to restoration/remodeling of existin | p E
structures
14.23 Evaluate and complete the work required to repastiag |
structures
14.24 Create work assignments for crew and individuals I P
14.25 Organize material and equipment delivery to maximize P P E
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productivity

14.26 Integrate worker orientation and employee development

14.27 Pronote cooperation and teamwork

Ao

mim

14.28 Analyze the role of the lead carpenter on a construction
project

14.29 Organize and prepare carpenters to perform the job
effectively and efficiently

-

m

Unit 15: Brick, Block and Cement Masonry

15.1 Prepare materials for brick or block construction

15.2 Lay brick and block

15.3 Install mortar joints

15.4 Prepare construction site

15.5 Perform masonry construction

15.6 Install concrete masonry unit€U)

15.7 Perform special masonry installations

15.8 Build chimney and fireplaces

15.9 Prepare materials for concrete construction

15.10 Prepare for residential, commercial or road work

15.11 Construct footingsnd foundation

15.12 Layout and construct forms for slabs and paving

15.13 Place and finish concrete

15.14 Install joints and cure concrete

15.15 Demonstrate specialty work and concrete finishes

—|0| 0|0 |TV|0|0|AO|D|D|0|0|0|T| 0

15.16 Demonstra¢ safe operation of concrete machinery

15.17 Explain and describe how to deal with special conditions

Py,
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Unit 16: Electrical

16.1 Explain electrical principles and theory

16.2 Analyze basic electrical theory

16.3 Analyze and evaluate alternating current (AC

16.4 Solve mathematical problems related to electricity

16.5 Explain and apply National Electrical Code (NEC) and o
applicable codesal

U |U|T|T|T

U |U|T|T|T

16.6 Demonstrate test equipment

16.7 Read and interpret blueprints

16.8 Demonstrate various uses of fasteners and anchors

16.9 Install roughin wiring

16.10 Install finish wiring

16.11 Complete commercial and industrial installations

16.12 Explain distrbution systems

16.13 Install motors and power wiring in accordance with NEC

16.14 Differentiate between specialized systems

16.15 Demonstrate electrical safety practices

o|9|—|—|—|—|T|9|T|—

16.16 Construct housekeeping pads and light polebas

16.17 Construct electrical drawings (i.e., as builts)

A| 71|10V 0|0|T|T|AN|T|T| T (O|TV|T|TO

m{mmmjmj|m|m|mmmmm| m (mmmm

Unit 17: Heating, Ventilation, Air-Conditioning, and
Refrigeration

17.1 Appraise the fundamental concepts of human comfort

17.2 Analyze and measure electrical values

17.3 Troubleshoot singkphase, spliphase and threghase

|| T

mimim
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circuits and devices

17.4 Explain the physical laws as applied to refrigeration P P P E
17.5 Analyze mechanical refrigeration cycle and component | P P R E
17.6 Explain the refrigerdon cycle and its components P P P E
17.7 ldentify and perform soldering and brazing procedures P P E
17.8 Demonstrate the proper use of piping materials, fabricat p p E
and application
17.9 Perform leakdetection procedures P P E
17.10 Demonstate specialized heating, ventilation, and air
conditioning/refrigeration (HVAC/R) test equipmentand| P P E
tools
17.11 Install refrigeration and air conditioning equipment P P E
17.12 Perform service maintenance (SM) on related HVAC p P E
equipment
17.13 Troubleshoot refrigeration and aonditioning equipment | P P E
17.14 Service and repair refrigeration and-eimditioning
) : . P P E
equipment (secure EPA refrigerant certification)
17.15 Identify and install forced air heating systems P P E
17.16 Troubleshoot and service heating systems. P P E
17.17 Explain the fundamentals of hot water/chilled water syst¢
. P P P E
(hydronics)
17.18 Explain the application, selection and installation of
) P R P E
hydronic system components
17.19 Explain the apptation, selection and installation of low | | p E
pressure steam systems
17.20 Assess sheet metal standards and materials I P E
17.21 Demonstrate different sheet metal fabrication procedure| P P E
17.22 Create work sequences for tasks and units ockwo I P E
17.23 Create work assignments for crew and individuals I R P E
17.24 Clarify client expectations I P P E
17.25 Employ positive client relationships I P P E
Unit 18: Plumbing and Pipefitting
18.1 Analyze information from @omplete set dblueprints I R P E
18.2 Prepare sketches and diagrams I R P E
18.3 Rough in drainage systems I R P E
18.4 Rough in watesupplysystems I R P E
18.5 Select appropriatgiping materials I R P E
18.6 Evaluate residentigdlumbingsystems I R P E
18.7 Explain fuel piping systems I R P E
18.8 Install common fixtures and appliances I R P E
18.9 Explain water and drainage system maintenance and re| | R P E
Unit 19: Heavy Equipment Operations
19.1 Explain and demonstrate safetppedures necsary to | R R E
performheavy equipment operations
192 Explain solil types I P P E
193 Define grades used in construction I P P E
194 Explain the heavy e_quipmetylpes and processés basic | R R E
construction operations
195 Analyze the heavy egpment used in earth moving I P P E
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operations

196 Analyze the heavy equipment used in building and struc
construction

T

T

m

19.7 Analyze the heavy equipment dsie underground and
utilities construction

198 Analyze the heavy equipmein paving operations

199 Specify scraper types and functions

1910 Specify bulldozer types and functions

19.11 Specify motor grader types and functions

19.12 Specify backhoe types and functions

19.13 Specify frmt-end loader types and functions

19.14 Specify dump truck types and functions

19.15 Specify tractor types and functions

19.16 Specify compactor types and functions

19.17 Specify hydraulic excavator types and functions

19.18 Specify forklift types and functions

19.19 Specify crane types and functions

—|=I==I=|—|=|—|—|—|—|v| ©
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Unit 20: Interior Finish Applications

20.1 Design interior project needs

20.2 Layout interior needs

0|

20.3 Determine wallsdyout anl rough openings

20.4 Install and finish drywall

20.5 Demonstrate painting and walbvering

20.6 Demonstrate various plastering applications

20.7 Assess flooring needs and explain installation procedure

20.8 Assess and describe various tile applications

T|0|T|T

20.9 Assess and describe trim applications

_____-U___

20.10 Determine lighting needs and explain the appropriate
installations

o

20.11 Determine storage needs

20.12 Identify and describe daig framing

T|A| U |U|0|0|0|T0|T0|T|T

20.13 Apply basic organizationand spatial principles to the
design of interior space

m MmO m [mmm|mmmmmm

20.14 Evaluate and select fixtures, equipment, materials and
assemblies to meet project objectives

m

Unit 21: Wood Products Technolog/Cabinet Making

21.1 Evaluate wood as a raw material for wood products
technology and cabinetaking

21.2 Analyze the woodnaterialsavailable for wood mpducts
technology and cabinet making

21.3 Identify the finished products of wd products technology
and cabinet making

21.4 Identify and explain the fundamentals of wood defects ar
the principle of basic lumber grading, wood drying
processes, wood seasoning and conditioning

21.5 Explain how increased techmgjical aspects and trends (i.€
manufacturing processes) may or may not change the su

of the wood industry in the future
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21.6 Explain sharpening and honing applications

21.7 Operate power equipment

21.8 Design and utilize Jigand Fixtures

21.9 Construct basic cabinetry joints

21.10 Construct cabinet frames

21.11 Construct a frameless cabinet using 32mm technology

—|—|0|0|0|T

21.12 Identify and describe the various hardware available for
wood products techhagy and cabinet making

21.13 Construct cabinet doors and drawers

21.14 Explain the various adhesives and identify their respectiv
applications

21.15 Apply laminates and veneers

21.16 Prepare surface for finishing

21.17 Demonstrate finishing processes

T|A|T| U |T| O [O|D|A0|0|00

mimim{ m [m{ m [Mm{mm|mmm

PRECONSTRUCTION DESIGN

Unit 22: Pre-Construction

22.1 Employ methods of data collection and analysis to gathe
project information

22.2 Determine potential client/agency needs and propose
soluions

o

m

22.3 Assess building systems and their interrelationships to
develop design criteria

22.4 Examine traditional project phases and their roles

22.5 Identify environmental design elements for a given proje

22.6 Apply design requirements to accommodate people with
varying physical abilities

A |71 T

m |(mjmj m

22.7 Explain the diversity of needs, values and social pattern
project design

o

Py

22.8 Use relevant materials to visualize proposed project and
transfer data to the gert design

Unit 23: Design

23.1 Apply basic organizational, spatial, structural, and
constructional principles to the design of interior and
exterior space

23.2 Evaluate and select building materials and assemblies t¢
meet project ojectives

23.3 Employ appropriate representational media to convey de

Unit 24: Architectural Documents

24.1 Draw a floor plan from a preliminary sketch

24.2 Draw foundation and roof plans

24.3 Draw elevations

24.4 Draw sections and details

24.5 Draw plumbing and HVAC plans

24.6 Draw site plan

24.7 Design a residential structure

24.8 Design a commercial structure

24.9 Prepare electrical drawings

24.10 Apply techncal skills to rehabilitation and/or restoration o

existing structures

avANiaviinvinvinviinviipvimvinvine;
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24.11 Evaluate and complete the work required to repair existi

P R
structures
Unit 25: Urban Planning
25.1 Examine the concepts of urban planning I R
25.2 Assesghe issues related to urban planning I R
25.3 Use various technical tools to study issues of urban groy | R
development, and management
25.4 Participate in community meetings I R
CONSTRUCTION MANAGEMENT
Unit 26: Site Development
261 Establish and maintain line and grade P I E
26.2 Manage excavation to meet specifications P P E
26.3 Detect Work Site Safety and Environmental Hazards R P E
Unit 27: Planning and Coordination
27.1 Create work sequences for tasks anitsusf work P P E
27.2 Organize material and equipment delivery to maximize P P E
productivity
27.3 Create work assignments for crew and individuals P P E
27.4 Explain how to expedite materials and assign work to R R E
produce a complete job
27.5 Explain the building stages needed to complete a p R E
construction project
27.6 Align and incorporate the build environment and its syst¢
. P| P | E
to complete the project
27.7 ldentify requirements for closeout and certificate of
occupancy
27.8 Interpret Site Plan
Unit 28: Supervisory Relationships with Workers
28.1 Integrate worker orientation and employee development P P E
28.2 Promote cooperation, teamwork and jobsite safety R R E
28.3 Analyze the role of theupervisor on a construction projeq P P E
28.4 Organize and prepare skilled workers to perform the job p p E
effectively and efficiently
28.5 Demonstrate conflict resolution skills P P E
Unit 29: Client Relations
29.1 Clarify client exgctations P P E
29.2 Employ positive client relationships P P E
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108 17 Heating, Ventilation, AwConditioning, and Refrigeration
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Unit 1:  Career Exploration and Development

BIL: Essential
_ 12 AD ApT
EDU: P R R

Competency 1.1:  Explore career pathways in construction technology
Descriptors:

1.1.1 Identify current and future career apts for a person trained in construction
technology

1.1.2 Research the historical evolution of the various careers in construction technology

1.1.3 Experience specific construction interests (e.g., shadowing, professional readings,
community service, intaship, etc.)

1.1.4 Identify education and training needed for a career in construction technology

Correlated English Language Arts Academic Content Benchmarks

¢ Evaluate the usefulness and credibility of data and soufBesearch B,-30)

e Compile, orgaize and evaluate information, take notes and summarize findings.
(Research B, }12)

e Formulate operended research questions suitable for investigations and adjust
guestions as necessary while research is condug@@edearch A, 80; Research A 11
12)

e Usemultiple resources to enhance comprehension of vocabu(&igycabulary F, 8.0)

BIL: Essential

12 AD ApT

EDU: I P =

Competency 1.2:  Explore professional development opportunities for aonstruction
technology professional

Descriptors:

1.2.1 Researh continuing education courses or programs available to enhance skills, to
remain current in the profession, and for career advancement (e.g., governing
organizations and requirements)

1.2.2 Participate in professional organizations, associations, tshegs, seminars,
etc.
1.2.3 Establish professional relationships with construction technology professionals
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Correlated English Language Arts Academic Content Benchmarks

e Synthesize the content from several sources on a single issue or writtemdle a si
author, clarifying ideas and connecting them to other sources and related topics.
(Informational Text D, 1412)

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

e Compile, organize and evaluate information, take notessantmarize findings.
(Research B, 112)

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

¢ Formulate operended research questions suitable for investigations and adjust
guestons as necessary while research is conduc{ésearch A,-80; Research A, 11

12)

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

BIL:

Competency 1.3:

Descriptors:
1.3.1
1.3.2

1.3.3
1.3.4

BIL:

Competency 1.4:

Descriptors:
1.4.1

1.4.2
1.4.3

144
1.4.5

Essential
_ 12 AD ApT
EDU: = R R

Examine the physical aptitudes necessary to perform critical work
functions

Demonstrate manual dexterity, balance, andreyed coordination

Discuss the various types of physical requirements needed by workers for
performing various t&s

Compare different physical aptitudes necessary for different construction areas
Differentiate between healthy and unhealthy behaviors

Essential
, 12 AD ApT
EDU: S R R

Demonstrate sufficient ability to complete essdial work functions
(e.g., complete full shift, walking, carrying objects for extended
periods, etc.)

Demonstrate ways to conserve energy and strength in order to achieve stamina for
entire work shifts

Identify safe practices thatduce wear and tear on muscles

Demonstrate exercises that can build strength for kind of work performed for
various skilled trades

Discuss ways to pace activity on the job to ensure maintenance of productivity
Define selfmotivation andlescribe how it affects critical work functions
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Correlated English Language Arts Academic Content Benchmarks

Competency 1.5:

Use multiple resources to enhance comprehension of vocab(Nagabulary F, 8L0;
Vocabulary E, 1112)

BIL: Essential

12 ApT

EDU: | P =

Prepare for career advancement in construction technologfe.g.,
extended college)

Descriptors:

151

1.5.2
153
154

Identify advancement opportunities in construction technology (e.g., internally
and externally)

Remain current on changes hetconstruction technology profession
Demonstrate quality work as measured by performance evaluations

Maintain a résum, list of references, and a portfolio

Correlated English Language Arts Academic Content Benchmarks

Edit to improve sent@e fluency, grammar and usad@®/riting Process D,-80)

Apply tools to judge the quality of their writinVriting Process E,-80)

Prepare writing for publication that is legible, follows and appropriate format and uses
techniques such as electronic oasces and graphicgWriting Process F,-830)

Use a variety of strategies to revise content, organization and style, and to improve word
choice, sentence variety, clarity and consistency of wrifWwgiting Process C, +12)
Produce functional documerttsat report, organize and convey information and ideas
accurately, foresee readersd probl ems
techniques that are user friend{Vriting Applications C, 1112)

Edit to improve sentence fluency, grammar and uség#iting Process D, 112)

or

BIL: Essential

EDU:

12

AD

ApT

P

P

Competency 1.6:

Examine licensing, certification, and credentialing at the state,
national, and local level

Descriptors:

16.1
1.6.2
1.6.3

1.6.4
1.6.5

Identify licenses, certifications, and credentials apple#o career goals

Review the requirements for the various licenses, certifications, and credentials
Document sources and agencies for licensing, certification, and credentialing
information

Review and identify accredited post secondary educatgiiutions

Maintain a portfolio of work experiences, licenses, certifications, and education
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Correlated English Language Arts Academic Content Benchmarks

e Formulate operended research questions suitable for investigations and adjust
guestions as nessary while research is conductgiResearch A-80; Research A 11
12)

e Evaluate the usefulness and credibility of data and sour(ieesearch B,-80)

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

BIL: Essential
_ 12 AD ApT
EDU: P R R

Competency 1.7:

Descriptors:

Explain apprenticeships and their role in the construction industry

1.71

1.7.2
1.7.3
1.7.4

Define apprentice, apprenticeships, and apprenticeable occupations (e.g
Architectural Internship Development Progra#iDP, Engineering in Training
EIT, etc.)

Define journeyperson and indentured

Contrast registered and noegistered apprenticeships

Distinguish related instruction from @he-job trainingin an apprenticeship
pathway

Correlated English Language Arts Academic Content Benchmarks

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

Use multiple resources to enhance comprehension of vocab(\agabulary F, 81L0;
Vocabulary E, 1412)

BIL: Essential
, 12 AD ApT
EDU: S R R

Competency 1.8:

Descriptors:

Determine the apprenticeship best suited to a career goal

1.8.1

1.8.2
1.8.3
1.8.4
1.8.5
1.8.6

Survey different apprenticeship programs through research, community service,
field trips, shadowing, etc.

Compare work process schedules

Identify working conditions appropriate to an apprenticeship area

Examine apprenticeship program requirements

Develop a timeline for application process

Research lair market information and employment opportunities for selected
apprenticeship programs
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Correlated English Language Arts Academic Content Benchmarks

Determine the usefulness of organizers and apply appropriatestiag tasks (Writing
Process B, 40)

Formulate operended research questions suitable for investigations and adjust
guestions as necessary while research is condu¢iesearch A,80; Research A, 11
12)

Compile, organize, and evaluate information, take notes and summarize findings
(Research B, 112)

BIL: Essential

12 AD ApT

EDU: I P P

Competency 1.9:  Explain the rights and responsibilities of participants in a

construction industry and training program

Descriptors:

191
1.9.2

1.9.3

194

1.9.5

Describe the principles of Equal Employment Opporju(iEQO) regulations
Differentiate job descriptions and duties between various construction industry
and training programs

Describe the career ladder requirements for identified construction industry and
training programs

Explain the emmlyment issues associated with specific construction industry and
training programs (e.g. benefits, pay range, loss of work, etc.)

Discuss the need to enroll and complete construction industry and training
programs
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Unit 2:

BIL:

Competency 2.1:

Descriptors:
2.1.1
2.1.2
2.1.3

2.1.4
2.1.5

2.1.6
2.1.7

Material s
Essential
_ 12 AD ApT
EDU: | = 5

Examine the various materials used in construction

Identify the various materials used in the construction industry

Describe the structure and properties of each material

Discuss similarities and differences between materials that are the same general
type (e.g., lumber, pipe fittings, fasteners, etc.)

Identify incompatible materials

Identify inherent characteristics of different materials (e.g., weatyabil
maintenance, ease of use, etc.)

Describe standards for materials and approved materials

Identify professional organizations that provide information on materials and
standards (e.g., Construction Specification Institute (CSI), American National
Standards Institute (ANSI), American Society for Testing Materials (ASTM),
etc.)

Correlated Mathematics Academic Content Benchmarks

A Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutto(Number G, 810)

BIL:

Competency 2.2:

Descriptors:
2.2.1
2.2.2
2.2.3

BIL:

Competency 2.3:

Descriptors:
2.3.1
2.3.2

Essential

12 AD ApT
| R P

EDU:

Explain the various material finishing techniques
Identify the various finishing requirements for construction technology

Describe the appropriate apgtion for finishing techniques
Apply finishing techniques

Essential

12 AD ApT
| P P

EDU:

Select materials for various construction applications

Describe criteria used for material selection
Identify and evaluate alternative materials
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2.3.3 Prepare and communicate a summary of material options to the client

2.3.4 Explain the process necessary to select approved materials

2.3.5 Discuss comparative analysis cost versus quality

2.3.6 Identify code equirements for material choices (e.qg., fire safety, toxicity hazard,

etc.)
Correlated English Language Arts Academic Content Benchmarks

e Communicate findings, reporting on the substance and processes orally, visually and in
writing or through muimedia.(Research E,-80)

Correlated Mathematics Academic Content Benchmarks

e Make predictions based on theoretical probabilities and experimental restis K, 810)

e Create and analyze tabular and graphical displays of data using appropriate itazg]ing
spreadsheets and graphing calculato(Bata A, 1112)

e Use descriptive statistics to analyze and summarize data, including measures of center,
dispersion, correlation and variabilityData B, 1112)

¢ Design and perform a statistical experimegimulation or study; collect and interpret data;
and use descriptive statistics to communicate and support predictions and concliBitas.
C, 1112)

¢ Write and solve realorld, multistep problems involving money, elapsed time and
temperature, and védy reasonableness of solution@easurement F,-80)

BIL: Essential

12 AD ApT
| R P

EDU:

Competency 2.4:
Descriptors:

Describe the handling and use of basic construction materials

2.4.1 Identify specific handling and storage characteristicsfédrdint materials
2.4.2 Discuss appropriate transport methods of various materials
2.4.3 Identify fastening or joining applications characteristic to different materials
2.4.4 Describe the hazardous properties of materials (e.g., toxicity, flammability,

reactivity, corrosiveness, etc.)

BIL: Essential
_ 12 AD ApT
EDU: I P =

Competency 2.5:  Analyze the physical and chemical principles critical to the
construction industry

Descriptors:
251 Differentiate between compatible and incompatible substdeagsacids and

bases, epoxies, poisonous gases, etc.)
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2.5.2

2.5.3

254
2.5.5
2.5.6
2.5.7

Explain weight and mass, and describe how they relate to rigging, wind, and
structure supports

Describe simple and complex machines such as levers, pulleys, and other
machines

Identify basic engineerg and architectural principles in structures

Explain how soil properties, profiles, and types affect construction

Explain the use of hydraulics and pneumatics

Describe the physical properties of materials (e.g., metal, rock, plastic, masonry,
etc.)

Correlated English Language Arts Academic Content Benchmarks

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

Correlated Mathematics Academic Content Benchmarks

Solve increasingly complex nooutine measurement problems and check for
reasonableness of resul{dleasurement A,-80)

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

Solve problensituations involving derived measurement; e.g., density, acceleration.
(Measurement D, 112)

Design and perform a statistical experiment, simulation or study; collect and interpret
data; and use descriptive statistics to communicate and support predietioh
conclusions(Data C, 1112)

37



Unit 3: Estimating

BIL: Essential

12 AD ApT
| P P

EDU:

Competency: 3.1: Demonstrate mathematical calculations necessary to estimate time,

material, equipment, and design needs

Descriptors:

3.1.1

3.1.2

3.1.3

3.14

3.1.5

3.1.6

3.1.7
3.1.8

3.1.9
3.1.10

Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutions

Find the square root of gect squares, and approximate square root of nen
perfect squares

Demonstrate fluency in operationghvreal numbers using mental computation
for simple cases or paper pencil calculations and technology for more complicated
cases

Solve increasingly complex naoutine measurement problems and check for
reasonableness of results

Estimate and competvarious attributes, including length, angle measure, area,
surface area and volume, to a specified precision

Write and solve realvorld, multistep problems involving money and elapsed
time

Apply various measurement scales to solve problems

Estimate and compute areas and volume in increasingly complex problem
situations

Identify and apply appropriate estimating techniques for the level of design
Identify the impact of budget scope and scheduling on estimating

Correlated Mathematics Acadenic Content Benchmarks

Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutioffSumber G, 810)

Estimate, compute and solve problems involving scientific notation, square roots and
numbes with integer exponent@Number I, 810)

Solve increasingly complex nooutine measurement problems and check for
reasonableness of resul{®leasurement A,-80)

Demonstrate fluency in operations with real numbers, vectors and matrices, using mental
computation or paper and pencil calculations for simple cases and technology for more
complicated case¢gNumber D, 1112)

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

Explain differences among accuracy, precision, and error, and describe how each of
those can affect solutions in measurement situatidfsasurement A, +12)

Write and solve realvorld, multistep problems involving money, edep time and
temperature, and verify reasonable solutio(lgleasurement F,-80)

Formulate a problem or mathematical model in response to a specific need or situation,
determine information required to solve the problem, choose method for obtaining this
information, and set limits for acceptable solutifMath. Process A,-80)
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e Apply mathematical knowledge and skills routinely in other content areas and practical
situations.(Math. Process B,-80)

e Use a variety of mathematical representations flexibly appropriately to organize,
record, and communicate mathematical idé¢d&ath. Process E,-80)

e Use precise mathematical language and notations to represent problem situations and
mathematical ideagMath. Process F,-80)

¢ Apply mathematical modeling weorkplace and consumer situations, including problem
formulation, identification of a mathematical model, interpretation of solution with the
model, and validation to original problem situatigMath. Process J, 112)

BIL: Essential

12 AD ApT

EDU: I P P

Competency 3.2:  Estimate needed materials and equipment
Descriptors:

3.2.1 Discuss the importance of estimating materials correctly

3.2.2 Describe the concept of profit used in estimations (e.g., the impact of proper
layout)

3.2.3 Calculate the amount of materrs@eded for given dimensions

3.24 Apply various formulas for calculating materials

3.25 Estimate equipment related costs

3.2.6 Introduce the concepts of life cycle cost analysis (e.g., Life Cycle Assessment
LCA)

Correlated Mathematics Academic Content Benchmarks

e Creae and analyze tabular and graphical displays of data using appropriate tools,
including spreadsheets and graphing calculatfata A, 1112)

e Explain differences among accuracy, precision, and error, and describe how each of
those can affect solutions ineasurement situation@vleasurement A, +12)

e Estimate and compute areas and volume in increasingly complex problem situations.
(Measurement C, 112)

e Solve increasingly complex nooutine measurement problems and check for
reasonableness of resul{®leasurement A,-80)

e Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data F, 810)

e Find, use and interpret measures of center and spread, such as mean and quatrtiles, and
use those measures to compare and draw caodsigibout sets of datéData D, 810)
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BIL:

Essential

EDU:

12

AD

ApT

P

R

Competency 3.3:

Descriptors:

Estimate the amount of labor needed and the respective costs

3.3.1
3.3.2
3.3.3

Factor labor needs in relation to job requirements
Calculate time factors (e.tabor hour, project schedules, project completion, etc.)
Estimate the cost of labor and overhead based on the contractual documents

Correlated Mathematics Academic Content Benchmarks

Formulate a problem or mathematical model in response to a spee#dtt or situation,
determine information required to solve the problem, choose method for obtaining this
information, and set limits for acceptable soluti@Math. Process A,-80)

Apply mathematical knowledge and skills routinely in other content arehpractical
situations.(Math. Process B,-80)

Use formulas to find surface area and volume for specified-tiraensional objects
accurate to a specified level of precisigileasurement B,-80)

Use a variety of mathematical representations flexibly appropriately to organize,
record and communicate mathematical idgd&ath. Process E,-80)

Locate and interpret mathematical information accurately, and communicate ideas,
processes and solutions in a complete and easily understood méhtath. Pocess H,
8-10)

Communicate mathematical ideas orally and in writing with a clear purpose and
appropriate for a specific audienc@Math. Process |, 112)

Apply mathematical modeling to workplace and consumer situations, including problem
formulation, idetification of a mathematical model, interpretation of solution with the
model, and validation to original problem situatigiMath. Process J, 112)

BIL: Essential

EDU:

12

AD

ApT

P

P

Competency 3.4:

Descriptors:

Analyze the economic impact of various work funttons

3.4.1

3.4.2
3.4.3
3.4.4
3.4.5
3.4.6
3.4.7

Identify factors related to overhead cost (e.g., permits, bonds, weather, material
shortages, etc.)

Discuss the impact of overhead cost to clients and contractors

Compare and contrast cost associated with different constructiomemtip
Discuss costs associated with providing a safe working environment

Gather sample costs for permits, approvals, bonds, and licensing

Discuss the responsibilities of the estimator

Differentiate between Project Cost, Escalation Cost, and Constriotist
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Correlated Mathematics Academic Content Benchmarks

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 obtaining this
information, and sdimits for acceptable solutiorfMath. Process A,-20)

e Construct algorithms for mulstep and nomoutine problems(Math. Process A, 112)

e Apply mathematical modeling to workplace and consumer situations, including problem
formulation, identificatiorof a mathematical model, interpretation of solution with the
model, and validation to original problem situatigMath. Process J, 112)

Correlated English Language Arts Academic Content Benchmarks

¢ Formulate operended research questions suitable forastigations and adjust
guestions as necessary while research is conducted. (Researdl®,AR8search A, 11
12)

e Evaluate the usefulness and credibility of data and sources. (Researd®, 8

e Organize information from various resources and select@pyate sources to support
central ideas, concepts and them@esearch C,-80)

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

e Communicate findings, reporting on théstance and processes orally, visually, and in
writing or through multimedia (Research E,-&0)

BIL: Essential

12 AD ApT
- P |

EDU:

Competency 3.5:  Describe estimating techniques
Descriptors:

3.5.1 Discuss estimating techniques or methods (e.g., nhasusoftware)

3.5.2 Describe how estimating software practices affect-tdkefficiency

3.5.3 Describe methods appropriate to project design and construction phases

3.54 Discuss concepts of value engineering (e.g., alternative systems and materials)

Correlated Mathematics Academic Content Benchmarks

e Explain differences among accuracy, precision, and error, and describe how each of
those can affect solutions in measurement situations. (Measuremeni?), 11

41



Unit 4. Inter-relational Systems
BIL: Essential
_ 12 AD ApT
EDU: | 5 5

Explore diverse organizational structures and goals within the
construction industry

Competency 4.1:

Descriptors:

41.1 Identify various structures and populations within construction organizations (e.g.
unions, independents, contragtosubcontractors, management, customers,
designers, requisitions officials, financial/regulatory, etc.)

4.1.2 Compare and contrast the roles and missions of predominant construction
organizations

4.1.3 Examine the impact of interaction among organizationkarcbnstruction

industry
Correlated English Language Arts Academic Content Benchmarks

¢ Formulate operended research questions suitable for investigations and adjust
guestions as necessary while research is condu¢iesearch A,-80; Research A,
11-12)

¢ Evaluate the usefulness and credibility of data and sour(feesearch B,-80)
Compile, organize and evaluate information, take notes and summarize findings
(Research B, +12)

e Organize information from various resources and slect appropriatecedorsupport
central ideas, concepts and them@esearch C,-80)

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

BIL: Essential

12 AD ApT
| P P

EDU:

Differentiate between residential, commercial, industrial, and
institutional construction segments

Competency 42:

Descriptors:

4.2.1 Describe the differences in the decision making processes
4.2.2 Describe thalifferences in thelecision makers and participants
4.2.3 Describe theskills and construction methodology appropriate to each segment

Correlated English Language Arts Academic Content Benchmarks

e Use a variety of strategies to enhance listening comprehension. (Communication A, 8
10; Communication A, 112)
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BIL:

Essential

EDU:

12

AD

ApT

P

P

Competency 4.3:

Descriptors:
4.3.1

Analyze the relationship among various construction stakeholders

Identify the roles and goals of construction professionals within a given delivery
system (e.g., skilled trades, architects/engineeppligus, supervisors,
consultants, regulators, etc.)

4.3.2 Define duties, responsibilities, and contributions of individual professionals
within each of the identified professions
4.3.3 Identify the typical chain of communication for the project
4.3.4 Describe issues drresponsibilities managed by each level of supervision
4.3.5 Discuss the issues of teamwork and collaboration between all stakeholders
BIL: Essential
, 12 AD ApT
EDU: I P P
Competency 4.4:  Investigate factors that may affect various construction organiz#onal

Descriptors:

441
4.4.2

4.4.3
4.4.4

4.4.5

structures

Identify current credentialgertifications,apprenticeships, and standards

Identify historic,current,andemerging trendand issues (e.g., economic,
technological, demographic, etc.)

Describe how changes affect thiganizational structure of the industry

Describe the elements and involved stakeholders in developing and completing a
successful project

Describe the economic, social and political impact of construction projects

Correlated English Language Arts Academic Content Benchmarks

e Evaluate the usefulness and credibility of data and sour(feesearch B,-80)

e Compile organize and evaluate information, take notes and summarize findings.
(Research B, 112)

e Communicate findings, reporting on thestance and processes orally, visually and in
writing or through multimedia(Research E,-80)

e Select and use an appropriate organizational structure to refine and develop ideas for
writing. (Writing Process B, 112)

e Use appropriate selnonitoringstrategies for comprehensiofReading Process C; 8
10; Reading Process C,-12)
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BIL:

Essential

EDU:

12

AD

ApT

P

P

Competency 4.5:  Explain typical construction contract relationships

Descriptors:

45.1 Investigate direct hire methods and organizatiouslved
45.2 Differentiate different construction delivery methods
45.3 Identify sources of contracting information (e.g., American Institute of Architects

AlA, Associate General Contractors AGC, National Association of Home
Builders NAHB, etc.)

Correlated English Language Arts Academic Content Benchmarks

e Use appropriate selfnonitoring strategies for comprehensiofReading Process C; 8
10; Reading Process C,-12)

e Use a variety of strategies to enhance listening comprehenmmmunication A, 8
10; Commuication A, 1112)

BIL: Essential

12 AD ApT
| P P

EDU:

Competency 4.6:  Apply industry standards and practices to maintain project quality

Descriptors:

4.6.1 Describe how quality improves profitability
4.6.2 Maintain records and reports on issues that affeatity
4.6.3 Adhere to industry standards and practices to ensure a quality outcome
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Unit 5:

Communications

Industry -Driven Authentic Assessment: SkillSUSA
Action Skills-T o
occupational area for which he or she is training.

evaluate each student 6s a Havdlskill ysedtindhe d e |

ExtemporaneousSpeakingT o eval uate each studentés ability
minimum of advance notice.
Job Interview-To
BIL: Essential
. 12 AD ApT
EDU: P R R

Competency 5.1:

Apply active listening skills to obtain and clarify information
provided in oral communications

Descriptors:

5.1.1
5.1.2
5.1.3

Paraphrase and repeat information to confirm understanding
Record and summarize information in written notes
Ask questions to seek or confirm understanding

Correlated English LanguageArts Academic Content Benchmarks

Competency 5.2:

Use a variety of strategies to enhance listening compreherf§iommunication A, 8
10; Communication A, 112)

BIL: Essential
_ 12 AD ApT
EDU: = R R

Listen and speak effectively to contribute to groupiscussions and
meetings

Descriptors:

5.2.1
5.2.2
5.2.3
5.24
5.2.5
5.2.6
5.2.7

Clarify the purpose and goals of a discussion or meeting

Demonstrate respect for diverse cultures

Stay on subject and task

Summarize the results of the meeting, including agreements and disagits
Speak succinctly and clearly to convey information

Describe terminologgpoken on a construction site

Discuss slang and jargon related to the different trades

Correlated English Language Arts Academic Content Benchmarks

Demonstate an understanding of effective speaking strategies by selecting appropriate
language and adjusting presentation technigg€smmunication D, 8.0)
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Give informational presentations that present ideas in a logical sequence, include
relevant facts and deils from multiple sources and use a consistent organizational
structure.(Communication E, -8.0)

Select and use effective speaking strategies for a variety of audiences, situations and
purposes(Communication C, 1-12)

Use a variety of strategies to emt& listening comprehension. (Communication-A, 8
10; Communication A, 112)

Analyze the techniques used by speakers and media to influence an audience, and
evaluate the effect this has on the credibility of a speaker or media message.
(Communication B8-10)

BIL: Essential
_ 12 AD ApT
EDU: P R R

Competency 5.3:  Deliver formal and informal presentations that demonstrate

organization and delivery skill

Descriptors:

53.1
5.3.2

5.3.3
5.3.4
5.3.5
5.3.6

Demonstrate appropriate usage of grammar, diction, and sentence structure
Communicate main ideas and supporting facts to achieve purpose of
communication

Use visual aids and presentation technology to support formal presentations

Use proper organization and structure to achieve coherence

Use technical terms, rafnces, and quoted material properly

Communicate mathematical ideas orally with a clear purpose and appropriate for
a specific audience

Correlated English Language Arts Academic Content Benchmarks

Demonstrate an understanding of effective spep&irategies by selecting appropriate
language and adjusting presentation technigg€smmunication D, 8.0)

Demonstrate an understanding of effective speaking strategies by selecting appropriate
language and adjusting presentation technigg€smmunicabn D, 810)

Give informational presentations that present ideas in a logical sequence, include
relevant facts and details from multiple sources and use a consistent organizational
structure.(Communication E,-80; Communication E, 112)

Provide persuaske presentations using varied speaking techniques and strategies and
include a clear controlling ideas or thes{€ommunication F, 1-12)

Give presentations using a variety of delivery methods, visual displays and technology.
(Communication G, -840; Commuication F 1112)

Correlated Mathematics Academic Content Benchmarks

Communicate mathematical ideas orally and in writing with a clear purpose and
appropriate for a specific audiencéMath. Process |, 212)
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BIL: Essential

12 AD ApT

EDU: = R R

Competency 5.4:  Write coherent and focusedechnical communications that support a

defined perspective

Descriptors:

5.4.1
5.4.2
5.4.3
5.4.4

5.4.5

Structure ideas and arguments in an organized manner, that are supported by
relevant documentation and/or examples

Use correct spkng, grammar, capitalization, and punctuation

Identify positions from relevant research and resources

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

Utilize tables, chartsand graphs to clarify textual explanations and support
arguments

Correlated Mathematics Academic Content Benchmarks

Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data F, 810)

Design and perform a statisticekperiment, simulation or study; collect and interpret
data; and use descriptive statistics to communicate and support predictions and
conclusions(Data C, 1112)

Locate and interpret mathematical information accurately, and communicate ideas,
processeand solutions in a complete and easily understood mar(Math. Process H,
8-10)

Correlated English Language Arts Academic Content Benchmarks

Formulate writing ideas, and identify a topic appropriate to the purpose and audience.
(Writing Process A, &0; Writing Process A, 112)

Prepare writing for publication that is legible, follows an appropriate format and uses
techniques such as electronic resources and grapfWsting Process F,-80; Writing
Process F, 112)

Edit to improve sentence fluenggammar and usage. (Writing Process B1®

Select and use an appropriate organizational structure to refine and develop ideas for
writing. (Writing Process B, 1:12)

Use documented textual evidence to justify interpretations of literature or to sapport
research topic(Writing Applications D, 810)

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

Use correct spelling conventio€onventions A, 8.0; Conventions A, 112)

Use correct punctuation and capitalizatiqgonventions B, 80; Conventions B, 1

12)
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BIL: Essential
, 12 AD ApT
EDU: P R R

Competency 5.5:
Descriptors:

Utilize communication technology

5.5.1 Communicate using electronic equipment (e.g., computer, fax, pagers, copier,
internet, phone, print, PDA;malil, etc.)

5.5.2 Access information using electronic equipment

5.5.3 Identify typical acceptable use and documentagiolicies regarding the use

telecommunications tools
Correlated English Language Arts Academic Content Benchmarks

¢ Demonstrate an understanding of effective speaking strategies by selecting appropriate
language and adjusting presentation technigugommunication D, 8L0)

BIL: Essential

EDU:

12

AD

ApT

P

Competency 5.6:
Descriptors:

Employ computer technology in construction operations

5.6.1 Use writing/publications applications

5.6.2 Use spreadsheet applications

5.6.3 Use database applications

5.6.4 Describe comuter terminology related to the construction profession (i.e., Global

Positioning Systems, Geographic Information Systems, Electronic Surveying
Equipment, planning and scheduling)

Correlated English Language Arts Academic Content Benchmarks

e Prepare writng for publication that is legible, follows an appropriate format and uses
techniques such as electronic resources and grapfWsting Process F,-80; Writing
Process F, 112)

Correlated Mathematics Academic Content Benchmarks

e Create, interpret andise graphical displays and statistical measures to describe data;
e.g. , boxandwhisker plant, histograms, scatterplots, measure of center and variability.
(Data A, 810)

¢ Create and analyze tabular and graphical displays of data using appropriate tools,
including spreadsheets and graphing calculatata A, 1112)

e Use descriptive statistics to analyze and summarize data, including measures of center,
dispersion, correlation and variabilityData B, 1112)
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BIL:

Essential

EDU:

12

AD

ApT

P

P

Competency 5.7:

Descriptors:
5.7.1

Explain the impact of emerging electronic technology in construction

Identify various uses of technology in construction process (scheduling, bar
coding, material management, equipment, hardware, GPS, RIS, and robotics, etc.)

5.7.2 Analyze the impact of technology use (e.g., distance learning, CD ROM use) for
the construction industry
5.7.3 Implement individualized technology in construction operations
BIL: Essential
, 12 AD ApT
EDU: I P =

Competency 5.8:

Utilize written contract documents to direct the work

Descriptors:

5.8.1
5.8.2
5.8.3
584

5.8.5
5.8.6

Generate work orders, includiehange order requests

Calculate job cost and prepare billing documents

Prepare and process building permit requests

Describe the components of an Avoid Verbal Order, Request For Irtfforma
Addendums, Bulletins, etc.

Apply concepts of tolerances and equivalency to specifications

Identify the components of the contract documents

Correlated English Language Arts Academic Content Benchmarks

Produce functional documents that report, amge and convey information and ideas
accurately, foresee readersd probl ems
techniques that are user friend{Vriting Applications C, 1112)

or

Correlated Mathematics Academic Content Benchmarks

Formulate a prblem or mathematical model in response to a specific need or situation,
determine information required to solve the problem, choose method for obtaining this
information, and set limits for acceptable soluti@Math. Process A,-80)

Apply mathematical nieling to workplace and consumer situations, including problem
formulation, identification of a mathematical model, interpretation of solution with the
model, and validation to original problem situatigiMath. Process J, 112)

Apply various measuremesttales to describe phenomena and solve problems.
(Measurement B, 112)
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BIL:

Essential

EDU:

12

AD

ApT

P

P

Competency 5.9:

Descriptors:
5.9.1
5.9.2

5.9.3
594

5.9.5
5.9.6
5.9.7

5.9.8

Explain the fundamentals of schematics, specifications, and
construction drawings

Recognize, identify,rad interpret specifications

Identify established procedures for interpreting construction documents and
diagrams

Interpret dimensions, symbols, types of lines, views, and scales

Make spatial interpretation of various thi@dienensional foms for twe
dimensional drawings

Apply algebraic procedures and geometric concepts to reading construction
documents

Work within established industry tolerance parameters as defined by construction
documents

Describe zoning, property liseutilities, building line, setback, building corners,
and elevation

Discuss the need for the coordination of all trade documents

Correlated Mathematics Academic Content Benchmarks

e Translate information from one representation (words, table, goagguation) to
another representation of a relation or functigalgebra C, 810)

e Apply indirect measurement techniques, tools and formulas, as appropriate, to find
perimeter, circumference and area of circles, triangles, quadrilaterals and composite
shapes, and to find volume of prisms, cylinders, and pyrarfMtsasurement C,-&0)

e Draw and construct representations of tvamd threedimensional geometric objects
using a variety of tools, such as straightedge, compass and techn@egynetry E, 8

10)

BIL:

Essential

12 AD ApT
| P P

EDU:

Competency 5.10: Read and interpret construction drawings, specifications and other

Descriptors:
5.10.1
5.10.2
5.10.3
5.10.4

contract documents

Organize drawings, specifications, and contractual documents
Read and interpretoduments

Locate information in documents

Coordinate information between trades and professions
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Correlated English Language Arts Academic Content Benchmarks

e Apply reading comprehension strategies to understand ggageopriate texts(Reading
Process A, 4.0; Reading Process A, 11P)

¢ Demonstrate comprehension of print and electronic text by responding to questions (e.g.,
literal, inferential, evaluative and synthesizinffeading Process B;B); Reading
Process B, 112)

e Evaluate howeatures and characteristics make information accessible and usable and
how structures help authors achieve their purpo@ieeading: Informational Text A,-8
10)

¢ Analyze the features and structures of documents and critique them for their
effectivenesgReading: Informational Text A, 112)

Correlated Mathematics Academic Content Benchmarks

e Use formulas to find surface area and volume for specified-tirmensional objects
accurate to a specified level of precisigileasurement B,-80)

e Explain differexces among accuracy, precision and error, and describe how each of
those can affect solutions in measurement situatiMeasurement A, 112)

e Apply various measurement scales to describe phenomena and solve problems.
(Measurement B, t12)
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Unit 6:  Leadership and Teamwork

BIL: Essential
_ 12 AD ApT
EDU: P R R

Competency 6.1: Demonstrate the ability to work on a team in a construction
environment
Descriptors:

6.1.1 Define teamwork and team goals and objectives

6.1.1 Identify typesof team (e.g. croskinctional, cross trained)

6.1.2 Describe the role of teams in higlerformance workplaces

6.1.3 Examine unique issues associated with working on teams

6.1.4 Apply team problensolving and conflicresolution practices

6.1.5 Explain the roles and respondiiiies of the individual as part of the team
6.1.6 Identify attitudes and behaviors that promote positive interaction between

members of the work team (e.g., punctuality, attendance, preparedness, etc.)
Correlated English Language Arts Academic Content Benatmarks

e Use multiple resources to enhance comprehension of vocab(Magabulary F, 8L0;
Vocabulary E, 1112)

e Select and use effective speaking strategies for a variety of audiences, situations, and
purposes.(Communication C, 1-12)

BIL: Essential
_ 12 AD ApT
EDU: = R R

Competency 6.2:  Perform responsibly as a team member
Descriptors:

6.2.1 Organize and schedule dependent team assignments

6.2.2 Complete assignments in timely and effective manner

6.2.3 Assist other members of the work team

6.2.4 Monitor and write a ngort on progress

6.2.5 Discuss typical safety situations encountered where teamwork is essential

Correlated English Language Arts Academic Content Benchmarks
e Produce functional documents that report, organize and convey information and ideas

accurately, foe see readersdé6 problems or misunder st
techniques that are user friend{yVriting Applications C, 1112)
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BIL:

Competency 6.3:

Descriptors:
6.3.1

6.3.2
6.3.3
6.3.4

Essential

EDU:

12

ApT

Use mentoring skills to inspire others to achieve

Describe the induction process a new employee experiences when they enter a
new work group.

Discuss communication barriers new employees may encounter

Use motivational techniques to enhance performance in others

Develop and use reward and incentive syste

Correlated English Language Arts Academic Content Benchmarks

e Select and use effective speaking strategies for a variety of audiences, situations, and
purposes.(Communication C, 1-12)

BIL:

Competency 6.4

Descriptors:
6.4.1

6.4.2
6.4.3

BIL:

Competency 6.5:

Descriptors:
6.5.1

6.5.2

Essential

12 AD ApT

EDU: I P P

Desciibe the basic origins of conflict and the needs that motivate
behavior

Identify the basic psychological needs that motivate behavior (e.g., belonging,
power, freedom, etc.)

Discuss the role that different values play in generatorglict

Identify how the effects of substance abuse, mental health and disabilities impact
conflict

Essential

12 AD ApT
| P P

EDU:

Examine the different responses to conflict as they relate to results

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

Describe the hard response approach (e.g. force, threats, aggression, and anger)
and the typical reasons for using tepproach
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6.5.3 Describe the principled response approach (e.g. good communication skills,
problem solving skills, and the ability to see the problem from more than one
perspective) and the typical reasons for using that approach

Correlated English Language Arts Academic Content Benchmarks

e Select and use effective speaking strategies for a variety of audiences, situations and
purposes.(Communication C, 1-12)

BIL: Essential
, 12 AD ApT
EDU: P R R

Competency 6.6:  Resolve conflicts to maintain a smath workflow
Descriptors:

6.6.1 Use conflict resolution skills

6.6.2 Work collaboratively and cooperatively

6.6.3 Give and receive criticism in a diplomatic and constructive manner
6.6.4 Use diplomatic and constructive statements and responses

Correlated English Language Atts Academic Content Benchmarks

e Select and use effective speaking strategies for a variety of audiences, situations, and
purposes.(Communication C, 1-12)

e Use a variety of strategies to enhance listening comprehen§@ymmunication A, 4.0;
Communicéion A, 11-12)
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Unit 7.  Safety

BIL: Essential
_ 12 AD ApT
EDU: P R R

Competency 7.1:  Maintain general safety in accordance with government regulations
and health standards
Descriptors:

7.1.1 Wear protective clothing appropriate for tlod j(e.g. eye protection, hard hat,
hardtoed shoes, buttonedeeve shirt, gloves, etc.)

7.1.2 Wear protective devices appropriate for the job (e.g. dust mask, hearing
protection, respirators, etc.)

7.1.3 Check for potential hazards (e.g. hair, jewelrg,)et

7.1.4 Maintain personal protective equipment (e.g. inspect, clean, repair)

7.1.5 Follow established procedures for the use of safety apparatus and equipment
including fall protection

7.1.6 Conduct routine building safety inspections

7.1.7 Check power aurces for potential hazards and confirm proper grounding

7.1.8 Shut down power equipment in dangerous situations using disconnect switches
and established loetut/tagout procedures

7.1.9 Identify the location of emergency flush showers, eye wash fows)tiie alarms,
and exits

7.1.10 Maintain work areas in accordance with standards for cleanliness and safety

7.1.11 Il nterpret personal saf et4oKnowPlgnht s accord

7.1.12 Describe how to operate fire extinguishers and identifysesa of fires

7.1.13 Inspect air and exhaust systems, including intake filters, fan, and other mechanical
components

BIL: Essential
, 12 AD ApT

EDU: = R R

Competency 7.2:  Evaluate the ergonomic factors associated with the construction

industry
Desciptors:
7.2.1 Identify work associated with lifting, moving, and placing heavy objects and
materials
7.2.2 Demonstrate appropriate body mechanics in lifting and moving heavy objects
7.2.3 Describe the ergonomic importance of properly operating various types of
equipmen@nd using various tools
7.2.4 Describe the ergonomics of the workplace
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BIL:

Essential
_ 12 AD ApT
EDU: P R R

Competency 7.3:

Descriptors:
7.3.1
7.3.2

Survey state, federal, and local worker safety, health, and
environmental regulations

Examine the Occupational Safetyd Health Administration (OSHA) regulations
Examine the Bureau of Workers Compensation (BWC) regulations

Correlated English Language Arts Academic Content Benchmarks

¢ Apply reading comprehension strategies to understand ggpgeopriate texts(Readiry
Process A, 4.0; Reading Process A, 11P)

e Use appropriate selfnonitoring strategies for comprehensigReading Process C;10;
Reading Process C, 11P)

BIL:

Competency 7.4:

Descriptors:
74.1
7.4.2
7.4.3
7.4.4
7.4.5

BIL:

Competency 7.5:

Descriptors:
7.5.1
7.5.2
7.5.3

754

7.5.5

Essential
_ 12 AD ApT
EDU: P R R

Demonstrate practices that contributeto an accidentfree
environment

Identify potential hazards on the construction site
Follow established procedures to prevent accidents
Establish required weekly safety job meetings with relevant topics

Explain the conacwtpd o & emagri nereali nmr ot e c
Describe fAwork zoneo safety (lane cl osu
Essential
, 12 AD ApT
EDU: S R R

Explain emergency response plans in a variety of industry settings

Describe different typs of emergency response plans

Explain procedures to be followed in the event of an emergency response
Describe the Personal Protective Equipment and response equipment/materials
needed for emergency response

Explain the importance of Material SafetytB&heets (MSDS) in an emergency
response

Practice universal precautions to protect against infection
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BIL:

Essential
_ 12 AD ApT
EDU: P : P

Competency 7.6:

Descriptors:
7.6.1
7.6.2

BIL:

Competency 7.7:

Descriptors:
7.7.1

1.7.2
7.7.3

71.7.4

BIL:

Competency 7.8:

Descriptors:
7.8.1
7.8.2
7.8.3
7.8.4
7.8.5
7.8.6
7.8.7

Complete requirements for First Aid/CPR certification

Complete firstaid trainingand certification
Complete cardiopulmonary resuscitation (CPR) training and certification

Essential
_ 12 AD ApT
EDU: P R R

Examine access and egress procedures

Examinevarious activities and tasks, and the appaipraccess and egress

devices, fire safety, and structural safety components

Discuss various accident conditions associated with egress and access on a typical
construction site

Describe various federal, state, and local safety regulations associdteteass

and egress

Discuss potential work surface problems found on many construction sites and
identify appropriate remediation measures

Essential
, 12 AD ApT
EDU: = R R

Analyze structural issues related to worker safety and hédth

Explainloads and contributing factors impacting construction job safety
Explain excavation, trenching, astoring designs

Explaintemporary bracing and planking

Explaintripping (e.g. single riser ¥4, less 2 steps)

Explainscaffoldng and temporary structures

Explaintemporary utilities

Describe the affects of hazardous utilities (e.g. welding)

Correlated Mathematics Academic Content Benchmarks

e Solve problem situations involving derived measurements; e.g. density, acceleration.
(Measurement D, 112)
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BIL:

Essential

EDU:

12

AD

ApT

P

R

R

Competency 7.9:
Descriptors:

Process safety documentation

7.9.1 Identify forms required to document accidents

7.9.2 Complete and file accident reports in accordance with required standards

7.9.3 Describetk i mpact of construction accidents
insurance bonding

7.9.4 Describe Managed Care Organizations (MCO)

Correlated English Language Arts Academic Content Benchmarks
¢ Produce functional documents that report, organize and conveyriafan and ideas

accurately, foresee readersodé6 problems or m
techniques that are user friend{Vriting Applications C, 1112)

BIL: Essential

12 AD ApT
| P P

EDU:

Competency 7.10: Demonstrate the American Natimal Standards (ANSI) hand signals
to communicate with other workers
Descriptors:

7.10.1 Identify and employ the correct signal to direct a load
7.10.2 Discuss and confirm signal use with the equipment operator
7.10.3 Identify vantage points (locations) to see and be aséhe signaler
7.10.4 Discuss rules for designating signalers and how to deal with infractions
BIL: Essential
_ 12 AD ApT
EDU: I P =

Competency 7.11: Utilize universal signs and symbols that apply to given workplace
situations
Descriptors:

7.11.1 Discuss e functions of signs and symbols

7.11.2 Inspect all signs and symbols for safe and proper use
7.11.3 Use proper signs and signals for the work area
7.11.4 Respond appropriately to signs and signals
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Unit 8: Health and Environment

BIL: Essential

12 AD ApT

EDU: I P =

Competency 8.1:  Survey state, federal, and local worker health and environmental

regulations
Descriptors:
8.1.1 Discuss the Environmental Protection Agency (EPA) regulations
8.1.2 Describe the Nuclear Regulatory Commission regulations
8.1.3 Il nterpret personal safety-tofKknowPRlans accor d
BIL: Essential
12 AD ApT

EDU:

| P P

Competency 8.2: Demonstrate practices that contribute to a healthy environment
Descriptors:

8.2.1 Recognize symptoms of expostioehealththreatening environments (e.qg.,
temperature, chemicals)

8.2.2 Describe the affects of hazardous activities (e.g., welding)

8.2.3 Inspect air and exhaust systems, including intake filters, fan, and other mechanical
components

8.24 Describe hhe interactions of incompatible substances

8.2.5 Explore sustainable design strategies (e.g. Leadership in Energy and

Environmental Desigh EED)

BIL: Essential

12 AD ApT
| P P

EDU:

Competency 8.3:  Explain the environmental aspects of worksites with cortaminated
soil and water
Descriptors:

8.3.1 Identify the appropriate permits needed for a contaminated site

8.3.2 Describe procedures for disposal of personal protective equipment
8.3.3 Explain disposal procedures for contaminated and construction waste
834 Describe procedures to control water-aff
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BIL:

Essential

EDU:

12

AD

ApT

P

P

Competency 8.4:

Descriptors:
8.4.1

8.4.2

BIL:

Summarize the effect insulation, vapor barriers, ventilation, etchaae to

control molds

Discuss protection and storage procedures that shield materials from the
environment (e.g., water) prior to and after installation

Analyze design and construction elements to control mold

Essential
_ 12 AD ApT
EDU: P R R

Competency 8.5:

Descriptors:
85.1
8.5.2
8.5.3
8.5.4
8.5.5
8.5.6

Handle hazardous materials in accordnce with government

regulations and health standards

Identify types of hazardous materials
Interpret container label precautions

Interpret material safety data sheets (MSDS) and use materials accordingly
Store hazatous materials in accordance with government regulations
Dispose of hazardous materials in accordance with government regulations
Examine a hazardous materials safety plan

60




Unit 9:

BIL:

Competency 9.1:

Descriptors:
9.1.1
9.1.2

Legal and Ethical Aspects

Essential
_ 12 AD ApT
EDU: P R R

Differentiate between legal and ethical issues

Define Al egal 0o and fAethical 06 issues

Translate legal and ethical issues to the construction industry

Correlated English Language Arts Academic Catent Benchmarks

e Use multiple resources to enhance comprehension of vocab(Magabulary F, 8L0;
Vocabulary E, 1412)

BIL:

Competency 9.2:

Descriptors:
9.21
9.2.2
9.2.3

9.24

BIL:

Competency 9.3:

Descriptors:
9.3.1
9.3.2
9.3.3
9.34

9.3.5

Essential
_ 12 AD ApT
EDU: P R R

Complete work-related duties within an ethical framework

Identify codes of ethics within the profession

Develop an individual ethical framework

Demonstrate ethical behavior when interacting with colleagues both internal and
external tahe professios

Identify consequences of unethical coaidu

Essential
_ 12 AD ApT
EDU: = R R

Assess the implications of ethical/unethical behavior

Compare/contrast personal, professional, and organizational ethics

Demonstrate respect for the property of custemather professions, and

coworkers

Resolve issues relating to any potential conflicts of interest between personal and
organizational ethics

Identify strategies for responding to the unethical actions of individuals and
organizations

Identify the ramifications of unethical actions
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BIL:

Essential
_ 12 AD ApT
EDU: P R R

Competency 9.4:

Descriptors:
9.4.1

9.4.2
9.4.3
9.4.4

9.4.5

Survey mandated standards

Describe mandated standards for workplace safety, harassment, labor, and
employment laws

Identify the consequeees of norcompliance for employee and employer

Describe the interrelationship between local and national codes

Identify legal responsibilities specified by state practice act(s) and other pertinent
legislation as it relates to mandated reporting of&uice abuses

Identify legal responsibilities specified by state practice act(s), other pertinent
legislation, and regulatory agencies as it relates to union and/amam

practices

Correlated English Language Arts Academic Content Benchmarks

e Use muiiple resources to enhance comprehension of vocahulgcabulary F, 8.0)

BIL:

Competency 9.5:

Descriptors:
95.1
9.5.2
9.5.3

Essential

EDU:

12

AD

ApT

P

P

Comply with governmental regulations and applicable codes

Identify governmental regulations and buildic@des
Apply regulations and codes according to guidelines
Complete job inspections and adhere to all regulations and codes

Correlated English Language Arts Academic Content Benchmarks

¢ Use multiple resources to enhance comprehension of vocabi\awgabulary F, 8L0)

BIL:

Competency 9.6:

Descriptors:
9.6.1
9.6.2
9.6.3
9.6.4

Essential

12 AD ApT
| P P

EDU:

Explain employee and employer liability

Define liability and negligence

Discuss protections against liability

Explain the r ol eCanpendation relainworkplaceifgurids e r s 0
Discuss the concept of transferring risk
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9.6.5

BIL:

Competency 9.7:

Descriptors:
9.7.1
9.7.2

9.7.3
9.7.4
9.7.5

9.7.6
9.7.7

BIL:

Competency?9.8:

Descriptors:
9.8.1
9.8.2

Descri be-empé oymulot iresponsi bility
of citations

Essential

, 12 AD ApT
EDU: | P P

Perform duties according to regulations, policies, laws, legislated
rights, and contract provisions

Describe legal responsibilities, limitations, and implications of actions

Comply with legal responsibilities specified by state practice Jaat@ other
pertinent legislation

Compare/contrast the roles of various regulatory agencies (e.g. content of laws
and regulation of jurisdictions)

Identify the types of contracts and describe their role in the construction industry
lllustrate how work activities relate to health and safety issues

Describedesign use issués.g., AIA Specification Divisions)

Describe the need for working within a collective bargaining unit

Essential

12 AD ApT

EDU: I P P

Explain accessibility issues

Identify federal, state and local accessibility regulations
Specifyreasonable accommodations for employee and contractor
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Unit 10: Problem Solving and Critical Thinking

BIL: Essental
_ 12 AD ApT
EDU: P R R

Competency 10.1: Employ critical thinking and problem solving skills to formulate

solutions to problems

Descriptors:

10.1.1
10.1.2

10.1.3
10.1.4
10.1.5
10.1.6
10.1.7
10.1.8

Identify steps to effective problem solving

State the problem completely and precisely adates to budgets, scope,
schedules, etc.
Assemble and examine pertinent information
Brainstorm potential solutions
Interpret consequences to each possible solution
Compare and contrast consequences and discuss underlying &sssimpt

Identify the best solution based on risks, costs, ethics, laws, and benefits
Apply the best solution to the problem

Correlated English Language Arts Academic Content Benchmarks

Correlated Mathematics Academic Content Benchmarks

Organize information from various resources and selpprapriate sources to support
central ideas, concepts and them@esearch C,-80)
Compile, organize and evaluate information, take notes and summarize findings.

(Research B, 112)

Evaluate the usefulness and credibility of data and sources, and sigethidormation

from multiple sourcegResearch C, 112)
clarity,

Evaluat e

t he

qguality,

effectivene

points, arguments, evidence, organization of ideas, delivery, diction and syntax.
(Communication B, 1112)

Present complete and convincing arguments and justifications, using inductive and
deductive reasoning, adapted to be effective for various audigiMath. Process F, 11

12)

Apply mathematical modeling tvorkplace and consumer situations, including problem
formulations, identification of a mathematical model, interpretation of solution with the

model, and validation to original problem situatigMath. Process J, 112)
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BIL:

Essential

EDU:

12

AD

ApT

P

P

Competency 10.2: Apply problem solving and critical thinking techniques to the conflict

between available resources, requirements of the project, and
construction timelines

Descriptors:

10.2.1 Identify alternative solutions for a specific resourcesarials problem
10.2.2 Calculate the potential waste of resources/materials

10.2.3 Examine the feasibility of each alternative suggestion

10.2.4 Implement appropriate alternative

10.2.5 Use available resources/materials efficiently to complete project
10.2.6 Discuss strategies to addihe problem in the future

Correlated Mathematics Academic Content Benchmarks

Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutiofSumber G, 810)

Estimate and compute variousrditites, including length, angle measure, area, surface
area and volume, to a specified level of precisiMeasurement E -80)

Present complete and convincing arguments and justifications, using inductive and
deductive reasoning, adapted to be effector various audiencegMath. Process F, 11
12)

BIL: Essential
, 12 AD ApT
EDU: = R R

Competency 10.3: Combine critical thinking and team-building skills to solve problems
Descriptors:

10.3.1 Work with others to define problems

10.3.2 Share ideadacts, information, and/or data with others

10.3.3 State personal positions clearly and respect conflicting positions

10.3.4 Accept and support group decisions even when different from a personal solution

Correlated English Language Arts Academic ContenBenchmarks

Communicate findings, reporting on the substance and processes orally, visually and in
writing, or through multimedialResearch E,-80; Research E, 11)

Select and use effective speaking strategies for a variety of audiences, situations, and
purposes (Communication C, £12)
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BIL: Essential

12 AD ApT
| P P

EDU:

Competency 10.4: Evaluate and adjust plans/schedules to respond to unexpected events

and conditions

Descriptors:

10.4.1
10.4.2
10.4.3
10.4.4
10.4.5
10.4.6

Identify potential events and conditions that disrupt threpdetion of a job
Incorporate potential job disruptions into planning time lines

Solve situational problems involved with unexpected events and conditions
Identify and assess critical situations and implement appropriate response
Adjust plans and schates to reflect an unexpected change

Provide a project update to track changes

Correlated Mathematics Academic Content Benchmarks

Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data F, 810)

Apply mathematical odeling to workplace and consumer situations, including problem
formulation, identification of a mathematical model, interpretation of solution with the
model, and validation to orginal problem situati@Math. Process J, 112)
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Unit 11:

BIL:

Competency 11.1:

Descriptors:
11.1.1

11.1.2

BIL:

Tools and Equipment

Essential
, 12 AD ApT
EDU: P R R

Identify tools and equipment appropriate to the task

Identify by name and illustration the various types of tools and equipment
applicable to the spe@#d construction profession (e.g., CADD, Engineering
Programs, etc.)

Demonstratehe optimal use and safety considerations involved with various
types of hand and power tools

Essential
, 12 AD ApT
EDU: S - R

Competency 11.2: Demonstrate agropriate use of tools to complete work functions

Descriptors:
11.2.1
11.2.2
11.2.3

11.2.4

BIL:

Identify potential hazards and limitations related to the use of tools

Operate tools and equipment in accordance with established operating procedures
and safety standards

Follow established procedures for setup, operation, and maintenance of various
types of tools specific to the identified construction profession

Demonstrate proper power attachment procedures

Essential
, 12 AD ApT
EDU: S - R

Competency 113: Maintain hand and power tools appropriate to the work site

Descriptors:
11.3.1
11.3.2
11.3.3

11.34

Conduct routine inspections of hand tools and power equipment

Troubleshoot maintenance problems in accordance with established procedures
Perform preventive niatenance in accordance with guidelines specified by
manufacturer and/or outside authorities with jurisdiction (e.g., OSHA, etc.)
Describe the certifications for operating specific tools
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BIL: Essential

12 AD ApT

EDU: = R R

Competency 11.4: Use appropriate personal protective equipment (PPE)
Descriptors:

11.4.1 Identify the appropriate personal protective equipment (PPE) to wear with
specific construction tasks and specific to the identified construction trade

11.4.2 Discuss various conditiorieat workers encounter and match appropriate personal
protective equipment to each situation

11.4.3 Demonstrate and practice correct fit, use of each type, and care of personal

protective equipment (PPE)
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Unit 12:

BIL:

Competency 12.1: Develop a management plan for business

Descriptors:

Business Practices

Essential

EDU:

12

AD

ApT

P

P

12.1.1
12.1.2
12.1.3
12.1.4
12.1.5

Describe strategies to achieve company goals and objectives
Analyze financial issues

Design an organizational chart with job descriptions

Identify market segments and perspective clients

Prepare a business development plan

Correlated English Language Arts Academic Content Benchmarks

Select and use effective speaking strategies for a variety of audiences, situations and
purposes(Communicéon C, 1112)

Produce functional documents that report, organize and convey information and ideas,
accurately foresee readersdé problems or
techniques that are user friendly(Writing Applications C, 1112)

Correlated Mathematics Academic Content Benchmarks

Write and solve realorld, multistep problems involving money, elapsed time and
temperature, and verify reasonable of solutiofideasurement F,-80)

Apply mathematical modeling to workplace and coner situations, including problem
formulation, identification of a mathematical model, interpretation of solution with the
model,and validation to original problem situatioMath. Process J, 112)

Solve systems of linear equations involving two végmgraphically and symbolically.
(Algebra H, 810)

BIL: Essential

12 AD ApT
| P P

EDU:

Competency 12.2: Identify basic procedures in the accounting cycle
Descriptors:

12.2.1
12.2.2
12.2.3
12.2.4
12.2.5
12.2.6
12.2.7
12.2.8

Review internal accounting controls

Review accounts payable and accrligblility procedures
Review payroll records

Review financial statements (e.g., personal bank statements)
Describe the essential of profitability

Explain cash flows and accounting principles

Describe job costing with direct and indirect costs

Desctbe fAprogress paymentso (i.e.
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Correlated Mathematics Academic Content Benchmarks

e Communicate mathematical ideas orally and in writing with a clear purpose and
appropriate for a specific audienc€Math. Proces|, 1112)

BIL:

Essential

12 AD ApT

EDU: - 5 |

Competency 12.3: Compare/contrast business side versus practice side licenses,

Descriptors:
12.3.1

12.3.2

12.3.3

insurance, bonds, and certifications

Identify licensing, certification, insurance, and bonding requirenfentbe
business side of design and construction

Identify licensing, certification, insurance, and bonding requirements for the
practice side of design and construction

Document sources and agencies for licensing, certification, insurance, and
bording requirements
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Unit 13:

BIL:

Basic Construction Skills

Essential
_ 12 AD ApT
EDU: P | =

Competency 13.1: Explore performance skills in carpentry

Descriptors:
13.1.1
13.1.2

BIL:

Trace the sequence of carpentry functions in construction
Identify where the carpentry functions exist in the total scope of work

Essential
_ 12 AD ApT
EDU: P I S

Competency 13.2: Explore performance skills of electricians

Descriptors:
13.2.1
13.2.2

BIL:

Trace the sequence of an electrician functions in agctgin
Identify where the electricians functions exist in the total scope of work

Essential
, 12 AD ApT
EDU: S I S

Competency 13.3: Explore performance skills in HVAC and refrigeration

Descriptors:
13.3.1
13.3.2

BIL:

Trace the sequence of HVAC arafrigeration functions in construction
Identify where the HVAC and refrigeration functions exist in the total scope of
work

Essential
, 12 AD ApT
EDU: P I P

Competency 13.4: Explore performance skills in brick, block and cement masonry

Descriptors:
13.4.1
13.4.2

Trace the sequence of brick, block and cement masons functions in construction
Identify where the brick, block, and cement masonry functions exist in the total
scope of work
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BIL:

Essential
_ 12 AD ApT
EDU: P I P

Competency B.5:
Descriptors:

Explore performance skills in plumbing and pipefitting

13.5.1 Trace the sequence of plumbing and pipefitting functions in construction
13.5.2 Identify where the plumbing and pipefitting functions exist in the total scope of
work
BIL: Essential
. 12 AD ApT
EDU: P I P

Competency 13.6: Explore performance skills in heavy equipment operations
Descriptors:

13.6.1 Trace the sequence of heavy equipment operations in construction
13.6.2 Identify where the heavy equipment operations functest in the total scope
of work
BIL: Essential
_ 12 AD ApT
EDU: = | =

Competency 13.7: Explore performance skills in interior construction

Descriptors:
13.7.1
13.7.2

BIL:

Competency 13.8: Explore performance skills in wood technology product/cabinetry

Descriptors:
13.8.1
13.8.2

Trace the sequence of interior construction in construction
Identify where the irgrior construction functions exist in the total scope of work

Essential
, 12 AD ApT
EDU: S I S

Trace the sequence of wood technology produdtiesty in construction
Identify where the wood technology product/cabinetry functions exist in the total

scope of work
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BIL:

Essential
, 12 AD ApT
EDU: P P P

Competency 13.9: Explore performance skills in architecture

Descriptors:

13.9.1
13.9.2

BIL:

Trace thesequence of architecture functions in construction
Identify where the architecture functions exist in the total scope of work

Essential
_ 12 AD ApT
EDU: P P P

Competency 13.10: Explore performance skills in construction management

Desciptors:
13.10.1

13.10.2

Trace the sequence of construction management activities in structure
development

Identify where the construction management functions exist in the total scope of
work
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Unit 14: Carpentry

BIL: Essential
_ 12 AD ApT
EDU: P R R

Competency 14.1: Interpret construction drawings and demonstrate construction layout

procedures

Descriptors:

14.1.1

14.1.2
14.1.3

1414
14.1.5
14.1.6

14.1.7

Identify types of drawings, specifications, and common scakss ins

construction drawings

Interpret site plans, symbols, dimensions, sections, etc.

Compute various attributes, including length, angle measurement, surface area
and volume

Utilize layout instruments to layout a building, driveway, and sidewalk
Demonstrate fundamentals in squaring, plumbing and leveling techniques
Demonstrate manual and electronic layout equipment (e.g. transit, laser level,
etc.)

Locate and square building corners

Correlated English Language Arts Academic Content Benchmarks

Analyze the features and structures of documents and critique them for their
effectivenesgReading: Informational Text A, 112)

Correlated Mathematics Academic Content Benchmarks

Draw and construct representations of tand threedimensional geometriobjects

using a variety of tools, such as straightedge, compass and techn@egynetry E, 8

10)

Represent and model transformations in a coordinate plane and describe the results.
(Geometry F, 8L0)

Apply indirect measurement techniques, tools anchtiteis, as appropriate, to find
perimeter, circumference and area of circles, triangles, quadrilaterals and composite
shapes, and to find volume of prisms, cylinders, and pyrantidisasurement C,-80)

Use proportional reasoning and apply indirect measugat techniques, including right
triangle trigonometry and properties of similar triangles, to solve problems involving
measurements and rate@Measurement D,-80)

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

Essential

EDU:

12

AD

ApT

P

P

Competency 14.2: Select materials for various construction applications
Descriptors:

14.2.1
14.2.2
14.2.3
14.2.4
14.2.5

Describe criteria used for material selection

Identify and evaluate alternative materials

Prepare and communicate a summary of material options to the client
Explain the process necessary to select approved materials

Discuss comparative analysis cost versus quality

Correlated English Language Arts Aademic Content Benchmarks

Give informational presentations that present ideas in a logical sequence, include
relevant facts and details from multiple sources and use a consistent organizational
structure.(Communication E, -80)

Give presentations usingvariety of delivery methods, visual displays and technology.
(Communication G,-80; Communication F, 112)

Correlated Mathematics Academic Content Benchmarks

Use a variety of mathematical representations flexibly and appropriately to organize,
recordand communicate mathematical ide@dath. Process E,-80)

Construct convincing arguments based on analysis of data and interpretation of graphs.
(Data F, 810)

BIL:

Essential

EDU:

12

AD

ApT

P

Competency 14.3: Construct footings and foundation
Descriptors:

14.3.1
14.3.2

14.3.3

14.3.4
14.3.5
14.3.6
14.3.7
14.3.8
14.3.9

Identify, describe, and assemble materials for footer forms

Use formulas to find surface area and volume for specified-thneensional
objects, accurate to a specified level of precision

Apply various measurement scales to layout lengttith, angle measurements,
etc.

Erect/brace forms and install bulkheads

Construct boxes for specified openings

Layout and install anchor bolts in concrete

Layout and install expansion and contraction joints in concrete walls
Install keyways fordotings and foundations

Strip forms
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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 precis{bteasurement E,-80)

e Useformulas to find surface area and volume for specified thigeensional objects
accurate to a specified level of precisigheasurement B,-80)

e Estimate and compute various attributes, including length, angle measure, area, surface
area and volume, ta specified level of precisior{fMeasurement E,-80)

BIL:

Essential

EDU:

12

AD

ApT

P

Competency 14.4: Construct all-weather wood foundations
Descriptors:

14.4.1 Compare/contrast aWeather wood to traditional foundations

14.4.2 Prepare footing trenches

14.4.3 Install gravel pads and footing plates

14.4.4 Layout, construct and erect foundation walls

14.4.5 Caulk plywood joints and install polyethylene film moisture barriers

Correlated Mathematics Academic Content Benchmarks

¢ Draw and construct representations of tand three-dimensional geometric objects
using a variety of tools, such as straightedge, compass and techn@egynetry E, 8
10)

e Use formulas to find surface area and volume for specified-tireensional objects
accurate to a specified level of precisi@hleasurement B,-80)

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

BIL: Essential

12 AD ApT

EDU: | : S

Competency 14.5: Construct forms for slabs and paving
Descriptors:

1451 Use formulas to find surface area and volume for specified-thineensional
objects, accurate to a specified level of precision

14.5.2 Level base material

14.5.3 Layout and erect forms, and install reinforcing material
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Correlated Mathematics Academic Content Benchmarks

e Use formulas to find surface area and volume for specified-tireensional objects
accurate to a specified level of precisi@gileasurement B,-80)

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

BIL: Essential

12 AD ApT
| - P

EDU:

Competency 14.6: Construct foundations, grade beams and forms
Descriptors:

14.6.1 Compare/contrast the differenfpes of wall forms

14.6.2 Construct stud and sheathing wall forms

14.6.3 Erect/brace plywood panel and manufactured wall forms
14.6.4 Construct stair forms

14.6.5 Install beam pockets

14.6.6 Install reinforcing steel

14.6.7 Coat and water seal foundation

Correlated Mathematics Academic Conént Benchmarks

e Use formulas to find surface area and volume for specified-tirmensional objects
accurate to a specified level of precisigheasurement B,-80)

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

BIL: Essential
_ 12 AD ApT
EDU: S - B

Competency 14.7: Complete floor framing

Descriptors:

14.7.1 Identify, describe, and assemble materials for floor framing

14.7.2 Compute and apply varis measurement scales to layout length, width, angle
measurements, etc.

14.7.3 Construct and install sills and sill sealer

14.7.4 Erect girders, beams, and columns

14.7.5 Layout, cut and install floor joist and box sills

14.7.6 Frame floor openings

14.7.7 Install bridging (e.g. woodnetal, etc.)

14.7.8 Use formulas to find surface area

14.7.9 Install sub flooring

14.7.10 Identify alternative products (e.g., Ivijdists, etc.)
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BIL: Essential
, 12 AD ApT
EDU: P : P

Competency 14.8: Layout walls and rough openings
Descriptors:

14.8.1
14.8.2

14.8.3
14.8.4
14.8.5
14.8.6

Identify, describe, andssemble materials for wall framing

Compute and apply various measurement scales to layout length, width, angle
measurements, etc.

Locate partitions, determine stud layout and strike wall lines

Describe the procedure for assembling and erecting ancexiall

Describe walframing techniques used in masonry construction

Discuss the use of metal studs in wall framing

Correlated Mathematics Academic Content Benchmarks

Formulate a problem or mathematical model in response to a specific need doagituat
determine information required to solve the problem, choose method for obtaining this
information, and set limits for acceptable soluti@Math. Process A,-80)

Apply various measurement scales to describe phenomena and solve problems.
(MeasuremenB, 11-12)

Draw and construct representations of tand threedimensional geometric objects
using a variety of tools, such as straightedge, compass and techn@egynetry E, 8
10)

Use proportional reasoning and apply indirect measurement techniquesjingcright
triangle trigonometry and properties of similar triangles, to solve problems involving
measurements and rate@Measurement D,-80)

BIL: Essential
, 12 AD ApT
EDU: S - S

Competency 14.9: Frame walls and rough openings
Descriptors:

14.9.1

14.9.2
14.9.3
14.9.4
14.9.5
14.9.6

Cutwall-framing components (e.g., corner postfobkt, doorframes, window
frames, headers, cripples, jacks, etc.)

Assemble walframing components

Plumb partitions and walls

Brace exterior walls and install wind bracing

Install exterior wall sheathing drhouse wrap

Identify alternative products (e.g., Ivl, glulam, etc.)
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Correlated Mathematics Academic Content Benchmarks

Formulate a problem or mathematical model in response to a specific need or situation,
determine information required to solNeetproblem, choose method for obtaining this
information, and set limits for acceptable soluti@Math. Process A,-80)

Apply various measurement scales to describe phenomena and solve problems.
(Measurement B, 112)

Use proportional reasoning and apphdirect measurement techniques, including right
triangle trigonometry and properties of similar triangles, to solve problems involving
measurements and rateMeasurement D,-80)

BIL: Essential
) 12 AD ApT
EDU: P - S

Competency 14.10: Frame metalwall partitions

Descriptors:

14.10.1 Examine the differences between metal and wood framing

14.10.2 Cut wallframing components (e.g., corner postfobkt, doorframes, window
frames, headers, cripples, jacks, etc.)

14.10.3 Layout, cut and install metal track

14.10.4 Install studs andlbcking

14.10.5 Layout, cut and install bracing

Correlated Mathematics Academic Content Benchmarks

Draw and construct representations of tand threedimensional geometric objects

using a variety of tools, such as straightedge, compass and techn@egynetry, &

10)

Use proportional reasoning and apply indirect measurement techniques, including right
triangle trigonometry and properties of similar triangles, to solve problems involving
measurements and rate@Veasurement D,-80)

Apply various measuremesttales to describe phenomena and solve problems.
(Measurement B, 112)

Formulate a problem or mathematical model in response to a specific need or situation,
determine information required to solve the problem, choose method for obtaining this
information, and set limits for acceptable solutigMath. Process A,-80)

BIL: Essential
_ 12 AD ApT
EDU: S - 5

Competency 14.11: Construct ceiling framing

Descriptor:

14111

Identify, describe, and assemble materials for ceiling
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14.11.2 Compute and applyarious measurement scales to layout length, width, angle

measurements, etc.

14.11.3 Layout, cut, and install ceiling joists, and bracing

Correlated Mathematics Academic Content Benchmarks

Formulate a problem or mathematical model in response t@eifsgpneed or situation,
determine information required to solve the problem, choose method for obtaining this
information, and set limits for acceptable soluti@Math. Process A,-80)

Apply various measurement scales to describe phenomena and sdiles.
(Measurement B, 112)

Draw and construct representations of tand threedimensional geometric objects
using a variety of tools, such as straightedge, compass and techn@egynetry E, 8
10)

Use proportional reasoning and apply indirect maasoent techniques, including right
triangle trigonometry and properties of similar triangles, to solve problems involving
measurements and rate@Measurement D,-80)

BIL: Essential
, 12 AD ApT

EDU: P - P
Competency 14.12: Construct roof framing
Degcriptors:
14.12.1 Compare and contrast the different roof types
14.12.2 Identify, describe, and assemble materials for roof framing
14.12.3 Use right triangle trigonometry and properties of similar triangles, to solve roof

framing problems
14.12.4 Layout, cut and install top plates
14.12.5 Layou, cut and install ridge boards
14.12.6 Layout, cut and install common rafters
14.12.7 Install rafter support at ridge board and plate
14.12.8 Cut and install bracing in gable and support
14.12.9 Layout, cut and install hip rafters

14.12.10 Layout, cut and install valley rafters

14.12.11 Layout, cut andristall jack rafters

14.12.12 Layout, cut and install gablend studs anlbokouts
14.12.13 Frame roof openings

14.12.14 Frame dormers

14.12.15 Frame chimney saddles

14.12.16 Install roof sheathing

Correlated Mathematics Academic Content Benchmarks

Formulate a problem or mathematical model in resg®to a specific need or situation,
determine information required to solve the problem, choose method for obtaining this
information, and set limits for acceptable soluti@Math. Process A,-80)
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Apply various measurement scales to describe phenoamehsolve problems.
(Measurement B, 112)

Draw and construct representations of tand threedimensional geometric objects
using a variety of tools, such as straightedge, compass and techn@egynetry E, 8
10)

Use proportional reasoning and apply inect measurement techniques, including right
triangle trigonometry and properties of similar triangles, to solve problems involving
measurements and rate@Measurement D,-80)

Analyze and compare functions and their graphs using attributes, sucrea®fat
change, intercepts and zero@lgebra E, 810)

BIL:

Essential

EDU:

12

AD

ApT

P

P

Competency 14.13: Install prefabricated roof trusses
Descriptors:

14.13.1 Identify, describe, and assemble materials for roof truss installation
14.13.2 Layout top plates fatruss placement

14.13.3 Layout and install story poles

14.13.4 Align and install trusses with approved metal fastening devices
14.13.5 Install bracing and sheathing

Correlated Mathematics Academic Content Benchmarks

e Formulate a problem or mathematical model in responsesigegific need or situation,
determine information required to solve the problem, choose method for obtaining this
information, and set limits for acceptable soluti@Math. Process A,-20)

¢ Draw and construct representations of tand threedimensionaeometric objects
using a variety of tools, such as straightedge, compass and techn@egynetry E, 8
10)

e Apply various measurement scales to describe phenomena and solve problems.
(Measurement B, 112)

BIL: Essential
, 12 AD ApT
EDU: S - 5

Competency 14.14: Install drip edges, eaves flashing, and vents

Descriptors:

14.14.1 Identify, describe the purpose of, and assemble materials

14.14.2 Compute and apply various measurement scales to layout length, width, angle
measurements, etc.

14.14.3 Install drip edges on eaves aradtes

14.14.4 Install miscellaneous metal flashing
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14.14.5
14.14.6

Install ice and water shields
Install roof and ridge vents

Correlated Mathematics Academic Content Benchmarks

¢ Estimate and compute various attributes, including length, angle measure, area, surface
area and valme, to a specified level of precisioiMeasurement E,-80)

BIL:

Essential
_ 12 AD ApT
EDU: S - 5

Competency 14.15: Install shingles

Descriptors:
14.15.1
14.15.2
14.15.3
14.15.4
14.15.5

Compare and contrast the various types of roofing materials

Identify, describe, and calculate the ambof necessary materials

Calculate scaffolding and roof jack requirements

Erect fall protection according to OSHA standards

Layout and install fiberglass, asphalt, wood or other shingles (e.g. valley material,
felt paper, starter strip, hip and ridge cagts.)

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 precis{btteasurement E,-&80)

BIL:

Essential
_ 12 AD ApT
EDU: S - S

Competency 14.16: Complete exterior finish

Descriptors:
14.16.1
14.16.2
14.16.3
14.16.4
14.16.5
14.16.6
14.16.7
14.16.8
14.16.9
14.16.10

14.16.11
14.16.12

Identify, describe, and assemble materials for exterior finishing
Confirm size of rough openings for windows and doors

Install exterior doors and window units plumb and square in openings
Install door and window hardware

Install weather stripping and apply caulking and sealant

Install fascia and soffits with proper backing

Cut and install molding and frieze board

Case exterior openings

Install exterior siding/covering

Install exterior trim acessories (e.g. gutters and down spouts, louvers and
shutters, posts and railing, decorative molding, etc.)

Install fire stopping

Install draft stopping

83



Correlated Mathematics Academic Content Benchmarks

e Formulate a problem or mathematical model in @sge to a specific need or situation,
determine information required to solve the problem, choose method for obtaining this
information, and set limits for acceptable soluti@Math. Process A,-80)

e Draw and construct representations of tand threedimensional geometric objects
using a variety of tools, such as straightedge, compass and techn@egynetry E, 8

10)

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

BIL:

Essential

12 AD ApT
| - P

EDU:

Competency 14.17: Install insulation

Descriptors:
14.17.1

14.17.2
14.17.3

14.17.4
14.17.5
14.17.6
14.17.7

Examine the various types of insulation and contrast the types to appropriate
applications

Calculate formulas to find surface area angfdume to predict insulation needs
Describe the mold, mildew, health, and environmental problems associated with
improper insulation

Ventilate attic and crawl space

Calculate Rvalue for different materials

Install thermal insulation and vapor barrier

Sealair infiltration areas (e.g. electrical openings, utility service entrances, etc.)

Correlated Mathematics Academic Content Benchmarks

e Estimate and compute various attributes, including length, angle measure, area, surface
area and volume, to a speciéevel of precision(Measurement E,-80)

e Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutioSumber G, 810)

BIL:

Essential

EDU:

12

AD

ApT

P

Competency 14.18: Complete interior finish

Descriptors:
14.18.1
14.18.2
14.18.3

14.18.4
14.18.5
14.18.6

Explore the different materials available for interior finishing

Identify, describe, and assemble materials for interior finishing

Compute and apply various measurement scales to layout length, width, angle
measurements, etc.

Manipulate formulas to find surface area and predict material needs

Install and finish gypsum board

Install wall paneling
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14.18.7 Layout and install suspended ceiling

14.18.8 Prepare subfloor, install building paper, and cut and install underlayment

14.18.9 Install specified finiskd flooring (e.g. floor tile, wood, ceramic, etc.)

14.18.10 Install specified door units (e.g. pneing, double hung, folding, sliding, etc.)

14.18.11 Install door hardware and trim interior doors

14.18.12 Install window trim (stools, sills, jamb extensions, side and head casings,
mullions, aprons, etc.)

14.18.13 Install baseboard and moldings (e.g. baseboards, shoe molds, crown molds, chair
rails, etc.)

Correlated Mathematics Academic Content Benchmarks

Formulate a problem or mathematical model in response to a specific need or situation,

determine information required to solve the problem, choose a method for obtaining this
information, and set limits for acceptable soluti@Math. Process A,-80)

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

Draw and construct representations of tand threedimensional geometric objects

using a variety of tools, such as straightedge, compass and techn@egynetry E, 8

10)

BIL: Essantial

12 AD ApT

EDU: | - S

Competency 14.19: Install cabinets and storage devices
Descriptors:

14.19.1 Identify, describe and assemble cabinet materials
14.19.2 Check square and plumb of walls, and level of floor
14.19.3 Layout and mark studs

14.19.4 Layout and drill backrall

14.19.5 Sd in position and plumb and shim cabinets
14.19.6 Attach cabinets to the wall and together

14.19.7 Install recessed medicine cabinets

14.19.8 Install storage devices

Correlated Mathematics Academic Content Benchmarks

Draw and construct representations of tand threedimensionhgeometric objects
using a variety of tools, such as straightedge, compass and techn@egynetry E, 8
10)

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

Essential
, 12 AD ApT
EDU: S - P

Competency 14.20: Construct stairs

Descriptors:
14.20.1
14.20.2
14.20.3

14.20.4
14.20.5
14.20.6
14.20.7
14.20.8
14.20.9
14.20.10

14.20.11
14.20.12

Describe stairway types and their components

Calculate rise and run and design stairway risers, treads, and head clearances
Compute and apply vimus measurement scales to layout length, width, angle
measurements, etc.

Layout, cut, and install stringers

Layout, cut and install temporary treads and risers

Layout and install circular or geometric stairs

Construct stair forms for concrete applications

Construct open riser and utility stairs

Layout, cut and install finish treads and risers

Install finish stair trim components (e.g. skirt boards, handrails, balusters, newels,
volutes, etc.)

Install prefabricated stairs

Install disappearing stair units

Correlated Mathematics Academic Content Benchmarks

¢ Analyze and compare functions and their graphs using attributes, such as rates of
change, intercepts and zer@8lgebra E, 810)

e Draw and construct representations of tand threedimensional geometriabjects
using a variety of tools, such as straightedge, compasdeaiuhology(Geometry E, 8

10)

BIL:

Essential

12 AD ApT
| - P

EDU:

Competency 14.21: Demonstrate specialized carpentry applications

Descriptors:
14.21.1
14.21.2
14.21.3
14.21.4
14.21.5
14.21.6
14.21.7

Attach garage doors and install gge door power units
Install door and window replacements

Install storm windows and doors

Install counter tops

Install skylights

Install porches and decks

Layout and construct ADA wheelchair ramp
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Correlated Mathematics Academic Content Benchmarks

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

BIL: Essential

EDU:

12

AD

ApT

P

Competency 14.22: Apply technical skills to restoration/remodeling of existing structures

Descriptors:
14.22.1
14.22.2
14.22.3
14.22.4
14.22.5
14.22.6

Examine restoration problems and plan solutions

Calculate materials required to complete restoration

Match materials selected to the restoration specifications
Implement restoration strategies to producéoresl structure
Restore structure to match original structure within specifications
Construct temporary bracing and shoring

Correlated Mathematics Academic Content Benchmarks

e Formulate a problem or mathematical model in response to a specific neddadiosi,
determine information required to solve the problem, choose method for obtaining this
information, and set limits for acceptable soluti@Math. ProcessA, 8-10)

e Apply various measurement scales to describe phenomena and solve problems.
(Measurenent B, 1112)

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

e Construct convincing arguments based on analysis of data and interpretatjcapbf.

(Data F, 810)

BIL:

Essential

EDU:

12

AD

ApT

P

Competency 14.23: Evaluate and complete the work required to repair existing structures

Descriptors:
14.23.1
14.23.2
14.23.3
14.23.4

14.23.5

Use evaluation strategies to assess the extent and condition of any problems
Identify potential sources of problems

Select the most probable cause of each problem

Identify tools, materials and human resources needed to complete the repair work
effectively and efficiently

Complete the repair work to restore project to the original condition
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BIL:

Essential

EDU:

12

AD

ApT

P

P

Competency 14.24: Create work assignments for crew and individuals

Descriptors:

14.24.1 Determine what constitutes fAunits of wo
14.24.2 Discuss typical tasks, needed skills, and taskgas&nts
14.24.3 Examine apprenticeship roles and rotations and how they relate to work and crew
assignments and to rules for supervision and instruction
14.24.4 Coordinate and negotiate the work of tradespersons
14.24.5 Determine personnel needs
14.24.6 Develop a plan to monitor progrie and quality
14.24.7 Adjust to special issues or needs of architects, owners, engineers, and the public
Correlated English Language Arts Academic Content Benchmarks
e Produce functional documents that report, organize and convey information and
ideas accurately f oresee readersd problems or mis

formatting techniques that are user friendWriting Applications C, 1112)

Correlated Mathematics Academic Content Benchmarks

e Apply mathematical modeling to workplace and consumer situatioeiading
problem formulation, identification of a mathematical model, interpretation of
solution with the model, and validation to original problem situat{&fath. Process
J, 1112)

BIL:

Essential

EDU:

12

AD

ApT

P

P

Competency 14.25: Organize material and equipment delivery to maximize productivity

Descriptors:

14.25.1 Discuss delivery of materials and equipment and their effects on employer cash
flow and construction economics

14.25.2 Prescribe material and equipment storage on various types of job sites

14.25.3 Denvonstrate scheduling and delivering procedures with various vendors

14.25.4 Explain adjustments to special issues related to projectugtamd closeut
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BIL:

Essential

EDU:

12

AD

ApT

P

Competency 14.26: Integrate worker orientation and employee develpment
Descriptors:

14.26.1 Explain work proceduresicludingtool and equipment use
14.26.2 Conduct job site safety meetings

14.26.3 Monitor, coach, correct, and reinforce-thejob performance
14.26.4 Exhibit patience when working with apprentices

14.26.5 Model good safety practices

14.26.6 Conduct pgormance evaluations

14.26.7 Explain jolsite chain of command

Correlated English Language Arts Academic Content Benchmarks

e Use a variety of strategies to enhance listening compreherf§lommunication A, 8
10; Communication A, 112)

¢ Demonstrate an understaing of effective speaking strategies by selecting appropriate

language and adjusting presentation technigg€smmunication D, 8.0)

¢ Give presentations using a variety of delivery methods, visual displays and technology.

(Communication G,-40; Communicabn F, 1112)

BIL:

Essential
_ 12 AD ApT
EDU: = R R

Competency 14.27: Promote cooperation and teamwork
Descriptors:

14.27.1 Resolve conflict successfully and productively

14.27.2 Attend to specific issues relatedjtdsite diversity

14.27.3 Enforce alcohol and drug policies

14.27.4 Describe the purpose of specific tasks and the relationship to entire project
14.27.5 Communicate clear directions to workers

14.27.6 Conduct site meetings of various types

14.27.7 Negotiate wirwin solutions

14.27.8 Maintain safety throughout the jobsite

Correlated English Language Ats Academic Content Benchmarks

e Use a variety of strategies to enhance listening compreherf§lommunication A, 8
10; Communication A, 112)

e Give presentations using a variety of delivery methods, visual displays and technology.

(Communication G,-40; Communication F, 1-12)

e Select and use effective speaking strategies for a variety of audiences, situations and

purposes(Communication C, 1-12)
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BIL:

Essential

EDU:

12

AD

ApT

P

Competency 14.28: Analyze the role of the lead carpenter on a catruction project

Descriptors:
14.28.1

14.28.2
14.28.3

BIL:

Explain the supervisory role as it relates to the interests of the contractor, the
workers, and the project owner
Identify decisioamaking that influences the overall outcome of the project
(generates profit/loss, completed time, standard of quality of work performed)
Complete work within the bounds established by the project contract, collective
bargaining agreements, and according to policy of employer

Essential

12 AD ApT

EDU: I P

Competency 14.29: Organize andprepare carpentersto perform the job effectively and

Descriptors:
14.29.1
14.29.2
14.29.3
14.29.4
14.29.5

efficiently

Determine necessary crew size

Ordernecessargquipment and supplies

Coordinatevariouswork assignments

Monitor progress of various crafts

Adjust work schedules to meet treguirements associated with factors such as
weather, time, skill levels, etc.

Correlated Mathematics Academic Content Benchmarks

¢ Write and solve realorld, multistep problems involving money, elapsed time and
temperature, and verify reasonablenessatditions. (Measurement F,-80)
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Unit 15:

BIL:

Brick, Block and Cement Masonry

Essential

12 AD ApT
| P P

EDU:

Competency 15.1: Prepare materials for brick or block construction

Descriptors:
15.1.1
15.1.2
15.1.3
15.1.4
15.1.5
15.1.6
15.1.7

Describe the composition of a mortar mix

Explain chemical reactions within and between mortar materials
Describe the physical properties of mortar materials

Describe density, viscosity, and mass

Use formulas to calculate the necessary materials

Prepare mortar

Stock wall

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 precis{bteasurement E,-80)

e Apply various measurement scales to describe phenomena aagsuhems.
(Measurement B, 112)

e Solve problem situations involving derived measurement; e.g., density, acceleration.
(Measurement D, 112)

e Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explasolutions.(Number G, 810)

BIL: Essential

EDU:

12

AD

ApT

R

Competency 15.2: Lay brick and block

Descriptors:

15.2.1
15.2.2
15.2.3
15.2.4
15.2.5
15.2.6
15.2.7

15.2.8
15.2.9
15.2.10
15.2.11
15.2.12

Identify the types and function of basic masonry tools

Install expansion joints in walls

Describe the physicalroperties of brick and block

Spread mortar for brick

Spread mortar for block

Identify bond patterns

Compute various measurement scales to layout length, width, angle
measurements, etc.

Lay running brick and block walls

Discuss the various applications of brick, block, and stone in construction
Construct brick veneer wall using a corpele masonry guide
Construct brick or block pilasters

Construct cavity walls
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15.2.13 Construct staclbondwalls

15.2.14 Construct 90 degree corners in running bond

15.2.15 Construct solid or hollow piers

15.2.16 Construct rowlock windowsills

15.2.17 Construct soldier courses

15.2.18 Construct jambs

15.2.19 Clean brick walls

15.2.20 Install expansion joints iwalls

15.2.21 Apply various measurement scales to layout length, width, angle measurements,

etc

Correlated Mathematics Academic Content Benchmarks

e Estimate and compute various attributes, including length, angle measure, area, surface
area and volumeto a specified level of precisiofMeasurement E,-&80)

e Apply various measurement scales to describe phenomena and solve problems.
(Measurement B, £12)

e Draw and construct representations of tand threedimensional geometric objects
using a variety btools, such as straightedge, compass and techndlGgpmetry E, 8

10)

BIL:

Competency 15.3:

Descriptors:

Essential

12 AD ApT
| R P

EDU:

Install mortar joints

15.3.1 Describe joint types, functions, and construction techniques
15.3.2 Constructvarious types of joints
BIL: Essential
, 12 AD ApT
EDU: i R S

Competency 15.4: Prepare construction site

Descriptors:

154.1 Describe measurement devices

15.4.2 Calculate perimeter, circumference and composite shapes

15.4.3 Compute and apply variouseasurement scales to layout length, width, angle
measurements, etc.

15.4.4 Establish reference points from a benchmark

15.4.5 Construct block foundations
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Correlated Mathematics Academic Content Benchmarks

e Apply indirect measurement techniques, ta@mld formulas, as appropriate, to find
perimeter, circumference and area of circles, triangles, quadrilaterals and composite
shapes, and to find volume of prisms, cylinders, and pyrafhMgssurement C,-&0)

e Estimate and compute various attributes, idlahg length, angle measure, area, surface
area and volume, to a specified level of precis{bteasurement E,-80)

e Apply various measurement scales to describe phenomena and solve problems.
(Measurement B, 112)

BIL: Essential

12 AD ApT
| R P

EDU:

Competency 15.5: Perform masonry construction
Descriptors:

1551 Identify, describe, and assemble materials for masonry construction
15.5.2 Set steel lintels

15.5.3 Install masonry lintels

1554 Set window frames

1555 Set door frames

15.5.6 Lay flights of masonry steps

15.5.7 Install masory flashings (e.g., thru wall, etc.)

15.5.8 Install masonry accessories

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 psem. (Measurement E,-80)

e Analyze and compare functions and their graphs using attributes, such as rates of
change, intercepts and zero@Ilgebra E, 810)

BIL: Essential

EDU:

12

AD

ApT

R

P

Competency 15.6:
Descriptors:

Install concrete masonry units (CMU)

15.6.1 Identify size and shape of CMUs

15.6.2 Identify reinforcement materials and describe their functions

15.6.3 Describe weight, mass, and density, and discuss how they relate to material
strength and structure supports

15.6.4 Reinforce masonry walls

15.6.5 Install control joints in walls
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Correlated Mathematics Academic Content Benchmarks

e Solve problem situations involving derived measurement; e.g., density, acceleration.
(Measurement D, 112)

e Apply various measurement scales to describe phenomena and sohesrzobl
(Measurement B, 112)

e Apply indirect measurement techniques, tools and formulas, as appropriate, to find
perimeter, circumference and area of circles, triangles, quadrilaterals and composite
shapes, and to find volume of prisms, cylinders, and pgsafMeasurement C,-&0)

BIL:

Essential

12 AD ApT
| R P

EDU:

Competency 15.7: Perform special masonry instalations

Descriptors:
15.7.1
15.7.2
15.7.3
15.7.4
15.7.5
15.7.6
15.7.7
15.7.8

Tuckpoint masonry walls
Construct veneer stone walls
Lay glass blocks

Lay masonry pavers

Repair masonry work

Place copings on parapets
Construct arches

Install cut stone

Correlated Mathematics Academic Content Benchmarks

e Apply indirect measurement techniques, tools and formulas, as appropriate, to find
perimeter, circumference and area of circles, triangipgdrilaterals and composite
shapes, and to find volume of prisms, cylinders, and pyranfidsasurement C,-80)

BIL:

Essential

12 AD ApT

EDU: I R =

Competency 15.8: Build chimney and fireplaces

Descriptors:
15.8.1
15.8.2

15.8.3
15.8.4
15.8.5
15.8.6
15.8.7

Examine fireplace and chimney design

Apply various measurement scales to layout length, width, angle measurements,
etc

Use coordinate geometry to represent and examine geometric construction sites
Construct chimneys

Construct fireplaces

Identify and use appropriate materials to building box

Identify fireplace materials and accessories

94



Correlated Mathematics Academic Content Benchmarks

e Use coordinate geometry to represent and examine the properties of geometric figures.
(Geometry D, 810)

e Draw and construct representationstafo-and threedimensional geometric objects
using a variety of tools, such as straightedge, compass and techn@egynetry E, 8
10)

e Apply various measurement scales to describe phenomena and solve problems.
(Measurement B, 112)

e Use proportional reasuing and apply indirect measurement techniques, including right
triangle trigonometry and properties of similar triangles, to solve problems involving
measurements and rate@Veasurement D,-80)

BIL:

Essential

EDU:

12

AD

ApT

P

P

Competency 19:
Descriptors:

Prepare materials for concrete construction

15.9.1 Describe the composition of concrete mix

15.9.2 Explain chemical reactions between concrete materials
15.9.3 Describe the physical properties of concrete materials
15.9.4 Describe density, viscosity, and mass

15.9.5 Use formulas to calculate the necessary materials
15.9.6 Prepare concrete

Correlated Mathematics Academic Content Benchmarks

e Solve problem situations involving derived measurement; e.g., density, acceleration.
(Measurement D, 112)

e Estimate, compute andlge problems involving real numbers, including ratio,
proportion and percent, and explain solutioflSumber G, 810)

BIL: Essential

12 AD ApT
| P P

EDU:

Competency 15.10: Prepare for residential, commercial or road work
Descriptors:

15.10.1 Identify theproject to be constructed

15.10.2 Describe the different types of blue prints needed for the project
15.10.3 Describe the area building codes and job specs

15.10.4 Identify the concrete mix design
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BIL:

Essential

EDU:

12

AD

ApT

P

P

Competency 15.11: Construct footings ard foundation

Descriptors:
15.11.1
15.11.2
15.11.3
15.11.4
15.11.5

Identify, describe, and assemble materials for footer forms
Identify layout and elevations using measurements to scale
Construct edge forms.

Identify and install type and size of reinforcement steel
Layout and install anchor ks in concrete

Correlated Mathematics Academic Content Benchmarks

Formulate a problem or mathematical model in response to a specific need or situation,
determine information required to solve the problem,choose method for obtaining this
information, andset limits for acceptable solution. (Math. Procégs3-10)

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

accurate to a specified level of precisigheasurement B,-80)

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

BIL:

Essential

12 AD ApT
| R P

EDU:

Competency 15.12: Layout and construct forms for slabs and paving

Descriptors:
15.12.1
15.12.2
15.12.3
15.12.4
15.12.5
15.12.6
15.12.7
15.12.8

Identify thejob requirements (e.g. check for pitch, slopes, drains, etc.)
Establish reference points a from a benchmark

Layout and set string line to specified measurements and elevations
Employ the use of levels, lasers and level transits

Construct edge forms, bulkhes, curbs, expansion joints, etc.
Describe site preparation and sound sub grade

Use formulas to calculate materials

Identify and install reinforcement steel

Correlated Mathematics Academic Content Benchmarks

e Use coordinate geometry to represent and emarthe properties of geometric figures.
(Geometry D, 810)

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

e Use formulas to find surface aread volume for specified thremensional objects
accurate to a specified level of precisigheasurement B,-80)
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¢ Analyze and compare functions and their graphs using attributes, such as rates of

change, intercepts and zero@lgebra E, 810)

BIL:

Essential

EDU:

12

AD

ApT

R

Competency 15.13: Place and finish concrete
Descriptors:

15.13.1 Describe air ratio and slump

15.13.2 Calculate the size of crew needed and the placement of concrete
15.13.3 Identify the type and functions of basic concrete tools and equipment
15.13.4 Complete the concrete pour

15.13.5 Perform finishing techniques

Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutioflSumber G, 810)

e Solwe and graph linear equations and inequalitieslgebra F, 810)

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

BIL: Essential

12 AD ApT

EDU: I R P

Competency 15.14: Install joints and cure concrete
Descriptors:

15.14.1 Describe the function of contraction joints

15.14.2 Calculate how many joints to use and how deep to make joint cuts
15.14.3 Describe the importance of curing fresh concrete

15.14.4 Identify the diffeent cure types

15.14.5 Install contraction joints and employ curing techniques

Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutioSumbe G, 810)
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BIL: Essential

EDU:

12

AD

ApT

P

Competency 15.15: Demonstrate specialty work and concrete finishes
Descriptors:

15.15.1 Describe the variety of specialty work and concrete finishes

15.15.2 Complete special finishes (e.g. colored concretey@itag, acid shining, expose
aggregate, etc.)

15.15.3 Finish industrial floors (e.g. toppings, hardeners, F.F., F.L. numbers, etc.)

15.15.4 Complete different patch work (architectural and cosmetic) using appropriate
finishing tools (brush, hammer, grinder, etc.)

15.15.5 Describeand perform epoxy injections, epoxy finishes, grouting, caulking, etc.

Correlated Mathematics Academic Content Benchmarks

e Estimate, compute and solve problems involving real numbers, including ratio,
proportion and percent, and explain solutiofSumberG, 8-10)

BIL: Essential

EDU:

12

AD

ApT

P

Competency 15.16: Demonstrate safe operation of concrete machinery

Descriptors:

15.16.1 Identify and describe the function of machinery specific to concrete construction
15.16.2 Describe and demonstrate machines fac@gment of concrete
15.16.3 Describe and demonstrate machines for screeding
15.16.4 Demonstrate power trowel machines to finish concrete
15.16.5 Operate power saw safely and efficiently
BIL: Essential
, 12 AD ApT
EDU: I R P

Competency 15.17: Explain and describe how to dealith special conditions
Descriptors:

15.17.1 Analyze the work site and weather for special conditions

15.17.2 Describe how the weather affects concrete (e.g. hot, cold, different start times, etc.)
15.17.3 Explain the need for and application of concrete admixtures

15.17.4 Adapted to dversities and adjust to sudden change

Correlated Mathematics Academic Content Benchmarks
¢ Analyze and compare functions and their graphs using attributes, such as rates of
change, intercepts and zero@lgebra E, 810)
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Unit 16: Electrical

BIL: Essentid
, 12 AD ApT
EDU: P P =

Competency 16.1: Explain electrical principles and theory
Descriptors:

16.1.1 Explain atoms, how they are constructed, and their relationship to electricity

16.1.2 Describe the relationship between electrical and magneto electric effect

16.1.3 Describe the photoelectric effect

16.1.4 Describe the thermocouple effect

16.1.5 Describe the thermoelectric effect

16.1.6 Describe the piezoelectric effect

16.1.7 Describe the turboelectric effect

16.1.8 Describe the electro chemical effect

16.1.9 Describe principles of harmonics

16.1.10 Describe tle electrical effect of friction

16.1.11 Identify sources of electricity

16.1.12 Identify potential sources of electricity

16.1.13 Describe the differences between alternating current/direct current (AC/DC)

16.1.14 Define voltage and identify the ways in which it can be produced

16.1.15 Explain he difference between conductors and insulators

16.1.16 Define the units of measurement that are used to measure the properties of
electricity

16.1.17 Explain how voltage, current, and resistance are related to each other

16.1.18 Calculate an unknown value using the formula oi@hs L a w,

16.1.19 Explain the different types of meters used to measure voltage, current, and
resistance.

16.1.20 Calculate the amount of power used by a circuit using the power formula

Correlated English Language Arts Academic Content Benchmarks

e Use context clues andxt structures to determine the meaning of new vocabulary.
(Vocabulary A, 810)

Correlated Mathematics Academic Content Benchmarks

e Solve increasingly complex nooutine measurement problems and check for
reasonableness of resul{8leasurement A,-80)

e Solve and graph linear equations and inequalit{@sgebra F, 810)

e Apply indirect measurement techniques, tools and formulas, as appropriate, to find
perimeter, circumference and area of circles, triangles, quadrilaterals and composite
shapes, and torfd volume of prisms, cylinders, and pyramiddeasurement C,-&0)

e Solve problem situations involving derived measurement; e.g., density, acceleration.
(Measurement D, 112)
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BIL:

Essential
_ 12 AD ApT
EDU: P P P

Competency 16.2: Analyze basic eletrical theory

Descriptors:
16.2.1
16.2.2

16.2.3
16.2.4
16.2.5
16.2.6

BIL:

Explain the relationship of electron
Explain the uses of series, parallel, and sgyasllel circuits including trouble
shooting skills

Identify types and uses of transformers andarsot

Explain principles of magnetism/ electromagnetism

Examine basic AC theory

Analyze alternating current

Essential
, 12 AD ApT
EDU: S P P

Competency 16.3: Analyze and evaluate alternating current (AC)

Descriptors:
16.3.1
16.3.2
16.3.3
16.3.4
16.3.5
16.3.6
16.3.7
16.3.8

16.3.9

16.3.10
16.3.11
16.3.12
16.3.13

Construct series AC resige circuits for analysis

Construct parallel AC resistive circuits for analysis

Construct serieparallel AC resistive circuits for analysis

Evaluate voltage, current, frequency, and phase relative to the sine wave
Explain principles of transformers

Identify the characteristics of inductors in series and parallel circuits
Identify the characteristics of capacitors in series and parallel circuits
Evaluate resistiveapacitive (RC) and resistireductive (RL) time constants
(TC)

Evaluate true powespparent power, reactive power, and power factor
Evaluate impedance

Measure current, voltage, and resistance in AC circuits

Explain simple AC generator action

Explain simple AC motor action

Correlated Mathematics Academic Content Benchmarks

e Use algebraiaepresentations, such as tables, graphs, expressions, functions and
inequalities, to model and solve problems situatididgebra D, 810)

o Apply mathematical modeling to workplace and consumer situations, including problem
formulation, identification ba mathematical model, interpretation of solution with the
model, and validation to original problem situatidvigth. Process J, 112)
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