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This course fulfills one semester equivalent of either a science or vocational elective credit.

Course Description:

Construction trades include many aspects of physically changing and adapting the natural environment to meet the needs of the community. This is the first definition of the Technology Literacy Standards. Construction starts with the most basic of materials, land and soil, then incorporates geography, topography and geology. Buildings are structures that protect people and property from the natural environment. By controlling heat, light, water, power and other utilities, buildings provide more efficient human use of space. Transportation and utilization of resources to construct buildings and structures incorporates civil, mechanical, and structural engineering disciplines. Access to buildings and structures includes various civil disciplines for construction of roads, rails, ramps, ports, and runways. 

Further exploration into Residential construction will be the primary instructional subject of the Material Science and Construction 2 course.  Students are most familiar with common residential and apartment construction. After primary instruction on safety issues, other construction subjects will be presented on a simulated construction management schedule.  All elements of the construction project will be presented as if the project is actually being built on a 90 day schedule.  This also corresponds to the 90 day school semester. Science lessons are presented as construction related subjects are scheduled in the project.  Team work is a major element of learning in the course. Knowledge of the Uniform Building Code and documentation of working reports will support technical reading and writing skills.  
The Material Science & Construction 2 course will maintain a science credit with investigative instruction.  The course will investigate the structural components (soil, asphalt, concrete, steel, timber, cable and laminates), the physics of fastening methods (fasteners, welding, solder, glue, etc.), heat transfer and insulation (R-ratings, heat loss calculations), water, sound and communication transmission (copper, ASB, wire, cable, acoustics), are all included in the course. 

Material Science and Construction 2 is an ASD course in the department of Career and Engineering Technology Education.  As a federal recognized cluster (Architecture and Construction) it qualifies as a Vocational grant supported course.  The program is also considered an early exploratory course leading to additional ASD programs in CAD, KCC-Construction, and Alaska Works.  Industry partners will provide On-the-job (OJT) and apprenticeship opportunities to students as well as mentor training opportunities for instructors. 
Students with interests in the architectural, engineering, construction, inspection, or transportation fields will find this class especially informative and helpful. Others will enjoy this class simply from a viewpoint of learning how things work; a key element of understanding technology. 
	Course Objectives
	Student Outcomes

	Unit 1:  Introduction to Safety Rules and Environmental Considerations

NCCER:
00101-04 (Core)

Basic Safety (Continued)

27103-01 (Carpentry One)

Hand and Power Tools (Review)

Unit 2: Overview of Construction with a Residential Focus (Alaska Emphasis)

NCCER:

00105-04 (Core)

Blue Print Reading (Review)

27201-01 (Carpentry Level 2)

Reading Plans & Elevations

EEBA pgs XI – XV, 1-14, 17-25, 70

241-242 (Review)
Unit 3: Residential Construction Materials – Theory
NCCER:
00106-04 (Core)

Basic Rigging (Optional)

00107-04 (Core)

Basic Communication Skills (Cont. From MS&C I)

00108-04 (Core)

Basic Employability Skills (Cont. From MS&C I)

27106-01 (Carpentry One)
Roof Framing

27107-01 (Carpentry One)

Windows & Doors

27108-06 (Carpentry One New)

Introduction to Concrete & Reinforcing Materials

27110-06 (Carpentry One New)

Basic Stair Layout

27305-02 (Carpentry Three)
Framing with Metal Studs

27306-02 (Carpentry Three)

Drywall One Installation

27307-02 (Carpentry Three)

Drywall Two Finishing

27308-02 (Carpentry Three)

Interior Finish One: Doors

27310-02 (Carpentry Three)

Interior Finish Three: Window, Door, Floor, and Ceiling Trim

27311-02 (Carpentry Three)
Interior Finish Four: Cabinet Installation

Unit 4: Residential Construction Materials – Practice 

NCCER:

00106-04 (Core)

Basic Rigging (Optional)

00107-04 (Core)

Basic Communication Skills (Cont. From MS&C I)

00108-04 (Core)

Basic Employability Skills (Cont. From MS&C I)

27106-01 (Carpentry One)

Roof Framing

27107-01 (Carpentry One)

Windows & Doors

27108-06 (Carpentry One New)

Introduction to Concrete & Reinforcing Materials

27110-06 (Carpentry One New)

Basic Stair Layout

27305-02 (Carpentry Three)

Framing with Metal Studs

27306-02 (Carpentry Three)

Drywall One Installation

27307-02 (Carpentry Three)

Drywall Two Finishing

27308-02 (Carpentry Three)

Interior Finish One: Doors

27310-02 (Carpentry Three)

Interior Finish Three: Window, Door, Floor, and Ceiling Trim

27311-02 (Carpentry Three)

Interior Finish Four: Cabinet Installation

Unit 5: Construction Logistics (Alaska Specific)

Unit 6: Crosswalks and Career Opportunities (Alaska Emphasis)

Basic Communication Skills (Cont. From MS&C I)

00108-04 (Core)

Basic Employability Skills (Cont. From MS&C I)


	Enabling Competencies:

1.1 Students learn to identify common safety hazards typical of everyday life.

1.2 Students learn to identify and avoid workplace hazards and accidents.

1.3 Students learn proper use and care of personal protective equipment.

1.4 Students learn proper use of hand and power tools.

1.5 Students learn to identify proper lifting techniques; human and mechanical.

1.6 Students learn fundamentals of hazard communication.
1.7 Students learn fire safety fundamentals.

1.8 Students learn fundamentals of electrical safety.
1.9 Students learn environmental impacts associated with the construction industry.
Integration Skills:
1.1 Students will participate in reading and class discussion activities while reviewing the State of Alaska DEED Safety Handbook. http://www.eed.state.ak.us/tls/CTE/docs/resources/safetymanual.pdf
1.2 Students will participate in lectures and workshops that identify workplace hazards by trade. Case studies will be examined; related problem solving exercises and simulations will be utilized to emphasize the significance of on the job safety. Students must obtain 100% proficiency scores in applicable section quizzes prior to exposure to related lab environment/equipment.
1.3 Students will participate in lectures and workshops that identify proper use and care of personal protective equipment by trade/application. Case studies will be examined; related problem solving exercises and simulations will be utilized to emphasize the significance of on the job safety. Students must obtain 100% proficiency scores in applicable section quizzes prior to exposure to related lab environment/equipment.

1.4 Students participate in lectures and workshops that identify proper and safe use of hand and power tools. All students will pass proficiency tests with 100% scores before progressing to the next unit. NCCER and ASD coursework will be utilized for demonstration and evaluations.
1.5 Students will participate in lectures and workshops that identify proper lifting techniques by application. Case studies will be examined; related problem solving exercises and simulations will be utilized to emphasize the significance of on the job safety. Students must obtain 100% proficiency scores in applicable section quizzes prior to exposure to related lab environment/equipment.

1.6 Students will participate in lectures and workshops that identify hazard communication by trade and/or situation. Case studies will be examined; related problem solving exercises and simulations will be utilized to emphasize the significance of on the job safety. Students must obtain 100% proficiency scores in applicable section quizzes prior to exposure to related lab environment/equipment.

1.7 Students will participate in lectures and workshops that identify fire safety. Case studies will be examined; related problem solving exercises and simulations will be utilized to emphasize the significance of on the job safety. Students must obtain 100% proficiency scores in applicable section quizzes prior to exposure to related lab environment/equipment.

1.8 Students will participate in lectures and workshops that identify fundamentals of electrical safety by trade and/or locale. Case studies will be examined; related problem solving exercises and simulations will be utilized to emphasize the significance of on the job safety. Students must obtain 100% proficiency scores in applicable section quizzes prior to exposure to lab environment/equipment.

1.9 Students will participate in lectures, discussions, and workshops that identify environmental impacts on construction activities. Case studies will be examined; related problem solving exercises and simulations will be utilized to emphasize the significance of ethics in the workplace. Students must obtain 70% proficiency scores in order to pass this section.
Enabling Competencies:

2.1 Students are introduced to the construction industry.
2.2 Students learn the history of dwellings.

2.3 Students learn construction math.

2.4 Students learn the language of construction.

2.5 Students learn basic residential design considerations.
2.6 Residential Considerations – Codes, covenants, location, topography, and building seasons are addressed.

Integration Skills:
2.1 Through lecture and discussions, students are introduced to construction technology and mans desire/ability to change/manipulate the natural environment to suit his needs. Students will learn about many facets of construction including bridges, dams, tunnels, superstructures, etc.
2.2 Students participate in lectures and discussions to learn the evolution of dwellings. This unit covers functions of dwellings from a pure necessity for survival through other uses including aesthetic qualities. 
2.3 Students participate in lectures and problem solving activities using construction measurement equipment to compute mathematical solutions to real construction problems. 
2.4 Students are introduced to residential blueprints and Computer Aided Drafting (CAD). Through lecture, discussion, and lab activities students are taught to read and interpret fundamental elements of blueprints.
2.5 Students will learn basic residential design through examination of past and current projects. Engineering principles are introduced; form follows function. Construction project success of case study population will be subjectively determined by students.
2.6 Students will investigate local residential building codes and sample covenants then apply tests to case study problems to determine whether code and/or covenant compliance was attained or violated. Students will, through independent and guided studies investigate the idiosyncrasies and diversity of Alaskan residential construction. Location, topography, and building seasons will all be investigated for all portions of the state.
Enabling Competencies:
3.1 Civil – Students learn the role of soils and topography. Emphasis on design and inspection
3.2 Civil – Students learn the basics of foundation construction. Emphasis on design and inspection. 
3.3 Mechanical – Fasteners and adhesives. Students learn how to test and identify physical and mechanical properties of fasteners and adhesives. Material application is considered.
3.4 Structural – Students learn the fundamentals of residential structures. This unit includes systems and sub systems related to floors, walls, and ceiling/roof. Material properties including strength, degradation, thermal, and acoustical properties are learned. Emphasis on design and inspection.

3.5 Coatings and coverings – Students are introduced to the functions that coatings and coverings play in residential construction. Physical and mechanical properties of paint, roofing, tile, carpet, drywall, and vapor barrier, among others, are all investigated.
3.6 Electrical – Students learn the fundamentals of electrical systems in residential buildings. Distribution, conductors/insulators, power, voltage, current, and devices are all investigated. Emphasis on code/design and inspection.
3.7 Plumbing/Mechanical – Students learn the fundamentals of plumbing and mechanical systems. Emphasis on design and inspection of fluid transmission systems. 
3.8 HVAC/Mechanical – Students are introduced to HVAC systems and will learn fundamentals relating to Alaska-specific residential construction. Thermal properties and selection of various insulation materials is explored in depth. Emphasis on the design and implementation of heating and ventilation principles into a viable system. 
Integration Skills:
3.1 Students learn the role soils play in construction through participation in lectures, discussions, and laboratory experiments. Excavation, compaction, and soil analysis techniques and activities are included in this unit. Flood, earthquake, fire, and related considerations are covered.
3.2 Students learn the role different materials play in the construction of building foundations. Through class work and laboratory experiments students investigate and learn about mechanical properties of materials used for creating effective building foundations. Considerations include material selection based on use. Materials investigated include woods, metals, concrete, expanded and extruded polystyrenes, coatings, galvanic cells, etc.
3.3 Students learn the role of fasteners and adhesives in residential construction. Through class work and laboratory experiments students investigate and learn about mechanical properties of materials used for fastening and adhering multiple objects together. Nails, screws, clips, glues, caulks, and cements, are among the materials investigated here. Emphasis here is mechanical properties associated with selection, use, and inspection.
3.4 Through class work and laboratory experiments students investigate and learn fundamentals and mechanical properties of materials used for the construction of residential structures. This unit includes systems and sub systems related to floors, walls, and ceiling/roof. Wood, prefabricated sections and panels, steel, brick/block and drywall are examples of system materials while doors, windows, and shelves are examples of sub-system materials. Each material will be examined, critiqued, and categorized by use. Material properties including strength, degradation, thermal, fire resistance, and acoustical properties are explored and learned. Emphasis on design and inspection.

3.5 Through class work and laboratory experiments students investigate and learn about the fundamentals and mechanical properties of coatings and coverings. Physical and material properties investigated include transparency, opacity, reflectivity, permeability, aesthetic qualities, etc. Materials include paints, sealants, vapor barriers, carpet, tile, etc. Emphasis is on design and inspection activities.
3.6 Through class work and laboratory experiments students investigate and learn the fundamentals and mechanical properties of electrical systems relevant to home beginning home design and construction. Distribution, conductors/insulators, power, voltage, current, and alternative energy devices are all investigated. Emphasis on code/design and inspection.

3.7 Through class work and laboratory experiments students investigate and learn about the fundamentals and mechanical properties of plumbing/mechanical systems. The focus of this unit is to explore materials used to distribute hot/cold source water, gray water/sewage, and heating glycol supply/return systems. Emphasis is on design, selection, application, and inspection of the materials. 

3.8 Through class work and laboratory experiments students investigate and learn about the fundamentals and mechanical properties of HVAC/Mechanical systems. The focus of this unit is to introduce students to materials used for residential HVAC systems throughout the state. Fuel sources are a major consideration along with heat transmission medium; convection, conduction, and radiant systems and efficiencies are addressed. Thermal properties and selection of various insulation materials is explored in depth. Board, batting, urethane, and various materials are investigated with corresponding R-Values and ease of use comparisons made. Emphasis on the design and implementation of efficient heating and ventilation systems utilizing learned properties is the goal. 
Enabling Competencies:
4.1 Civil – Students learn how to use/manipulate soils and existing topography to the benefit of the desired project. Emphasis on work performed by surveyors, operating engineers, and teamsters.

4.2 Civil – Students learn how to construct various residential foundation systems. Emphasis is work performed by various crafts including drivers, welders, carpenters, masons, operators, etc. 

4.3 Mechanical – Fasteners and adhesives. Students learn how to use and apply construction grade fasteners and adhesives. Emphasis is work performed by various crafts including insulators, carpenters, electricians, plumbers, and HVAC craftsmen.
4.4 Structural – Students learn the how to fabricate floors, walls, chimney, and ceiling/roof. Emphasis is work performed my carpenters and masons.
4.5 Coatings and coverings – Students learn how to apply coatings and coverings to a residential structure. Emphasis is on work typically performed by painters, drywallers, roofers, and finish carpenters.

4.6  Electrical – Students learn how to wire and trim a home and install electrical appliances/finish devices. Emphasis is work performed by an electrician.
4.7 Plumbing/Mechanical – Students learn how to install gas/fluid transmission systems and appliances throughout a home. Emphasis is work performed by plumbers.

4.8 HVAC/Mechanical – Students learn how to install heating, ventilation, and air conditioning systems in residential structures. Emphasis is on work performed by plumbers and HVAC technicians.

Integration Skills:
4.1 Students participate in lectures, discussions, and hands on exercises in authentic environments. Students in this unit learn to layout a home site by participating in the survey of a mock site. Students learn practice of “lifts” by compacting soil in preparation for construction of the foundation. Students learn and develop basic skills by performing real tasks of the associated trades.

4.2 Students participate in lectures, discussions, and hands on exercises in laboratory and authentic environments. Students in this unit learn how to build various residential foundation systems by constructing a usable foundation section. Students develop skills by performing real tasks, using tools and materials of the trades in an authentic environment under the supervision of a construction professional. Students learn to perform basic tasks associated with carpenters, masons, and operators. 

4.3 Students participate in lectures, discussions, and hands on exercises in laboratory and authentic environments. Students in this unit learn how and where to use various residential quality fasteners and adhesives. Students develop skills by performing real tasks, using tools and materials of the trades in an authentic environment under the supervision of a construction professional.
4.4 Students participate in lectures, discussions, and hands on exercises in laboratory and authentic environments for the purpose of learning the basic fundamentals of residential structural components including floors, walls, chimney, and ceiling/roof. Students develop knowledge and skills by performing some of the various tasks of carpenters and masons using construction grade materials and tools. Work is performed in an authentic environment under the supervision of a construction professional.

4.5 Students participate in lectures, discussions, and hands on exercises in laboratory and authentic environments for the purpose of learning the basic fundamentals of applying coatings and coverings including paint, drywall, and roofing materials. Students develop knowledge and skills by performing some of the various tasks of painters, carpenters, drywallers, and roofers using construction grade materials and tools. Work is performed in an authentic environment under supervision of a construction professional.
4.6 Students participate in lectures, discussions, and hands on exercises in laboratory and authentic environments for the purpose of learning the basic fundamentals of residential wiring. Students develop knowledge and skills by performing some of the various tasks performed by electricians using construction grade materials and tools. Work is performed on a true residential section, in an authentic environment, under the supervision of a construction professional.

4.7 Students participate in lectures, discussions, and hands on exercises in laboratory and authentic environments for the purpose of learning the basic fundamentals of residential plumbing systems. Students develop knowledge and basic skills by performing some of the various tasks of plumbers using construction grade materials and tools in the normal course of work. Work includes cutting, soldering, and installation of pipe on a true residential section, in an authentic environment. Students are supervised and taught by a construction professional.

4.8 Students participate in lectures, discussions, and hands on exercises in laboratory and authentic environments for the purpose of learning the basic fundamentals of residential HVAC systems. Students develop knowledge and basic skills by performing some of the various tasks of plumbers and sheetmetal mechanics using construction grade materials and tools in the normal course of work. Work includes cutting, soldering, and installation of pipe and sheetmetal within a true residential section, in an authentic environment. Students are supervised and instructed by a construction professional.

Note: All learning activities in the above section (Unit 4) are laboratory-space and equipment/material dependent. Due to constraints not all schools can offer all the hands-on activities. In these cases scaled experiments will be substituted.
Enabling Competencies:
5.1 Students learn logistics associated with residential construction activities. Timelines and milestones, material takeoffs, man and equipment loading, material scheduling, costs, and present/future value of money are all sub- sets of this section. 

Integration Skills:

5.1 Students will learn knowledge and develop skills regarding residential construction logistics. Among the activities students will be performing is a comprehensive development timeline to include man and equipment loading, material and money scheduling, and milestones. Microsoft Project (or equivalent) will be at the student’s disposal for timeline development and the generation of budgets and reports. Students will compute interest for construction loans and present/future value of money using Microsoft Excel (or equivalent). Every effort will be afforded to maximize authenticity through the use of case studies and professional grade tools/equipment and instruction. 
Enabling Competencies:
6.1 Students will learn of job titles and associated duties/functions available throughout Alaska.

6.2 Students learn opportunities associated with various crafts today and in the future.

6.3 Students learn how to locate a job training program for their desired craft/discipline. Both union and non-union opportunities will be investigated.

6.4 Students will learn “soft skills” for construction employment.

6.5 Students will learn “continuous improvement” and “life-long learning” philosophies in order to insure their continued productivity and gainful employment.
Integration Skills:

6.1 Students will learn of job titles and associated duties/functions by participation in lectures and discussions with industry professionals and career counselors. Case studies may be incorporated into the learning activities.
6.2 Students will learn job opportunities through introductions to local professionals and/or career counselors via field trips and/or guest lecture sessions. Lectures, discussions, and case studies are all methods that may be used individually or in combination to provide students relevant information to enhance their career knowledge data base.

6.3 Students will be taught how to locate career pathways and apply for desired apprenticeship positions through lecture, discussion, and personal research using a personal computer and internet. Students wishing to pursue associated careers will be taught how to locate alternative pathways for continued education; ASD King Career Center, University of Alaska, and Alaska Technical Center in Seward are examples of alternatives. 
6.4 Through lecture, discussion, and example students will be taught soft skills that employers desire. Honesty, integrity, and timeliness, are among the attributes discussed. This unit continues throughout the entire semester.
6.5 In todays ever changing workplace students will learn that they must be continuous learners. Through lectures, discussions, and case studies students learn that the construction environment, due to technological advances, is ever changing. Not just the permanent materials used to construct the structure but also the equipment. There are even greater and dramatic improvements in the knowledge base of the individual men and women that create the designs and perform the tasks. Case studies include past and present technology in Arctic oil development, introduction of Structural Insulated Panels (SIPS), and on-demand hot water systems.



