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Introduction

Annotation: 
This unit covers exterior wood frame building finishes, types of cornice, types of siding, and other related finishes.

--Content presented through – Reading - Slide Presentation – Classroom Discussion – Identification Worksheets – Poster Creation – Brief Essay – Lab Experience.


Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  48 periods.

Author:  Daniel Bohmer


Additional Author(s): 


Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
Focus Standards

GPS Focus Standards: 

ACT-C2-3. Students will know and understand installation and application 
procedures for exterior finishes. 
a. Demonstrate knowledge of products and materials used in exterior finishes. 

b. Measure, lay out, cut, and install exterior finishes.

GPS Academic Standards:

MC4P1. Students will solve problems (using appropriate technology). 

MM2P4. Students will make connections among mathematical ideas and to other disciplines. 

SSCG15. The student will explain the functions of the departments and agencies of the federal bureaucracy.

National / Local Standards / Industry / ISTE:

International Residential Code
R703.3 Wood, hardboard and wood structural panel siding.

R703.3.1 Panel siding. Joints in wood, hardboard or wood structural panel siding shall be made as follows unless otherwise approved. Vertical joints in panel siding shall occur over framing members, unless wood or wood structural panel sheathing is used, and shall be shiplapped or covered with a batten. Horizontal joints in panel siding shall be lapped a minimum of 1 inch (25 mm) or shall be shiplapped or shall be flashed with Z-flashing and occur over solid blocking, wood or wood structural panel sheathing.

R703.3.2 Horizontal siding. Horizontal lap siding shall be lapped a minimum of 1 inch (25 mm), or 0.5 inch (13 mm) if rabbeted, and shall have the ends caulked, covered with a batten, or sealed and installed over a strip of flashing.

R703.4 Attachments. Unless specified otherwise, all wall coverings shall be securely fastened in accordance with Table R703.4 or with other approved aluminum, stainless steel, zinc-coated or other approved corrosion-resistive fasteners. Where the basic wind speed per Figure R30l .2(4) is 110 miles per hour (49 miles) or higher, the attachment of wall coverings shall be designed to resist the component and cladding loads specified in Table R301.2(2), adjusted for height and exposure in accordance with Table R301.2(3).

R703.5 Wood shakes and shingles. Wood shakes and shingles shall conform to CSSB Grading Rules for Wood Shakes and Shingles.

R703.5.1 Application. Wood shakes or shingles shall be applied either single-course or double-course over nominal 1/2 inch (13 mm) wood-based sheathing or to furring strips over 1 inch (13 mm) nominal nonwood sheathing. A permeable water-resistive barrier shall be provided over all sheathing, with horizontal overlaps in the membrane of not less than 2 inches (51mm) and vertical overlaps of not less than 6 inches (152 mm). Where furring strips are used, they shall be 1 inch by 3 inches or 1 inch by 4 inches (25 mm by 76 mm or 25 mm by 102 mm) and shall be fastened horizontally to the studs with 7d or 8d box nails and shall be spaced a distance on center equal to the actual weather exposure of the shakes or shingles, not to exceed the maximum exposure specified in Table R703.5.2. The spacing between adjacent shingles to allow for expansion shall not exceed 1/4 inch (6 mm), and between adjacent shakes, it shall not exceed 1/2 inch (13 mm). The offset spacing between joints in adjacent courses shall be a minimum of 1-2 inches (38 mm).

R703.5.2 Weather exposure. The maximum weather exposure for shakes and shingles shall not exceed that specified in Table R703.5.2.

R703.5.3 Attachment. Each shake or shingle shall be held in place by two hot-dipped zinc-coated, stainless steel, or aluminum nails or staples. The fasteners shall be long enough to penetrate the sheathing or furring strips by a minimum of 1/2 inch (13 mm) and shall not be overdriven.

R703.5.3.1 Staple attachment. Staples shall not be less than l6 gage and shall have a crown width of not less than7/I6” inch (II mm), and the crown of the staples shall be par​allel with the butt of the shake or shingle. In single-course application, the fasteners shall be concealed by the course above and shall be driven approximately 1 inch (25 mm) above the butt line of the succeeding course and 3/4 inch (19 mm) from the edge. In double-course applications, the exposed shake or shingle shall be face-nailed with two casing nails, driven approximately 2 inches (51 mm) above the butt line and 3/4 inch (19mm) from each edge. In all applications, staples shall be concealed by the course above. With shingles wider than 8 inches (203 mm) two additional nails shall be required and shall be nailed approximately 1 inch (25 mm) apart near the center of the shingle.

R703.5.4 Bottom courses. The bottom courses shall be doubled.

R703.9 Exterior Insulation Finish Systems, general. All Exterior Insulation Finish Systems (EIFS) shall be installed in accordance with the manufacturer’s installation instructions and the requirements of this section. Decorative trim shall not he face nailed through the EIFS, The EIFS shall terminate not less than 6 inches (152 mm) above the finished ground level.

R7U3.9.1 Water-resistive barrier. All EIFS shall have a water-resistive barrier applied between the underlying water-sensitive building components and the exterior insulation, and a means of draining water to the exterior of the veneer. A water-resistive barrier shall be compliant with ASTM D 226 Type I asphalt saturated felt or equivalent, shall be applied horizontally with the upper layer lapped over the lower layer not less than 2 inches (51 mm), and shall have all vertical joints lapped not less than 6 inches (152 mm).

R703.9.2 Flashing, general. Flashing of EIFS shall be provided in accordance with the requirements of Section

R703.1O Fiber cement siding.

R703.1O.1 Panel siding. Panels shall be installed with the long dimension parallel to framing. Vertical joints shall occur over framing members and shall be sealed with caulking or covered with battens. Horizontal joints shall be flashed with Z-flashing and blocked with solid wood framing.

R703.1O.2 Horizontal lap siding. Lap siding shall be lapped a minimum of 11/4 inches (32 mm) and shall have the ends sealed with caulking, covered with an H-section joint cover, or located over a strip of flashing. Lap siding courses may be installed with the fastener heads exposed or concealed, according to approved manufacturers’ installation instructions.

R703.11 Vinyl siding. Vinyl siding shall be certified and labeled as conforming to the requirements of ASTM D 3679 by an approved quality control agency.

R703.11.1 Installation. Vinyl siding, soffit and accessories shall be installed in accordance with the manufacturer’s installation instructions.

R806.1 Ventilation required. Enclosed attics and enclosed rafter spaces formed where ceilings are applied directly to the underside of roof rafters shall have cross ventilation for each separate space by ventilating openings protected against the entrance of rain or snow. Ventilating openings shall be provided with corrosion-resistant wire mesh, with 1/8 inch (3.2 mm) minimum to 1/4 inch (6 mm) maximum openings.

R806.2 Minimum area. The total net free ventilating area shall not be less than 1/150 of the area of the space ventilated except that reduction of the total area to 1/300 is permitted, provided that at least 50 percent and not more than 80 percent of the required ventilating area is provided by ventilators located in the upper portion of the space to be ventilated at least 3 feet (914 mm) above the eave or cornice vents with the balance of the required ventilation provided by eave or cornice vents. As an alternative, the net free cross-ventilation area may be reduced to1/300 when a vapor barrier having a transmission rate not exceeding I perm (5.7 x l011kg/s m2 Pa) is installed on the warm-in-winter side of the ceiling.

R806.3 Vent and insulation clearance. Where cave or cornice vents are installed, insulation shall not block the free flow of air. A minimum of a 1-inch (25 mm) space shall be provided between the insulation and the roof sheathing and at the loca​tion of the vent.

ISTE Standard 1.b (2007 NETS for students)
Creativity and Innovation - Students demonstrate creative thinking, construct knowledge, and develop innovative products and processes using technology. Students create original works as a means of personal or group expression.


Understandings & Goals

Enduring Understandings: 
· Students will understand that the exterior finishes of a building serve several functions. They are part of the overall design/aesthetic scheme of the building. 
· Students will understand that exterior finishes must be designed and installed so as to allow for and withstand the forces of nature.  

· Students will understand that the design and installation of exterior finishes should contribute to the overall construction scheme of energy, material and time conservation.

Essential Questions: 
· What is cornice and what is its function on a building?
· What are the different types and configurations of exterior building finishes available for use and what factors dictate the use of a given type of finish?

· For planning and estimating purposes, how does one approach determining the quantity of finish materials that would be needed for a given structure?

· How are various types of exterior finish materials properly installed?

Knowledge from this Unit:  

· Identify the various forms of building cornice.

· Identify the various forms that exterior finishes come in.

· Identify how exterior finishes are configured for a particular position on a building.

· Identify the various types of substances that exterior finishes are made from.

· Describe the mathematical reasoning and processes for calculating the needed quantity of a given exterior finish.

· Describe the tools and techniques used to install a given exterior finish.

Skills from this Unit:  

· Students will produce a poster displaying various cornice formats, various siding applications, or other exterior building treatments

· Students will be able to identify a given sample or an unlabeled section drawing (as appropriate) of a specific exterior finish or finish configuration.

· Given a certain structure as a basis for practice, the student will be able to calculate the amount of materials necessary to install a specified type of exterior finish.

· Given a certain structure as a basis for practice, the student will be able to install several types of exterior finishes to minimum industry standards using standard industry equipment and practices.

· Using appropriate grade level skills and writing mechanics, students will express an opinion on paper as to what exterior coverings they would select for their future personal residences.

· (Also see the performance objective list for NCCER Module 27204-07)

Assessment(s)

Assessment Method Type: 
	X
	Pre-test

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

	X
	X_ Quizzes/Tests

X_ Unit test

	
	Group project

	X
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	X
	X  Self-check rubrics 

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

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

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	X
	X  Student/teacher conferences

__ Partner and small group discussions

__ Whole group discussions

__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment(s) Title: 
Exterior Finishing
Assessment(s) Description/Directions: 
Assessment is multiple choice – all questions provided by the NCCER module must be used in order to meet for certification requirements. Test is available on paper or computer format.
Attachments for Assessment(s): 
A reproducible assessment document is available from the test booklet which accompanies the instructor’s version of the module or it can be produced from the test software CD available from the NCCER.

Learning Experiences

Sequence of Instruction


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.

ACT-C2-3. Students will know and understand installation and application 
procedures for exterior finishes. 
a. Demonstrate knowledge of products and materials used in exterior finishes. 

b. Measure, lay out, cut, and install exterior finishes.

2.  Review Essential Questions and provide and overview of the knowledge and skills to be gained from this unit.
· What is cornice and what is its function on a building?

· What are the different types and configurations of exterior building finishes available for use and what factors dictate the use of a given type of finish?

· For planning and estimating purposes, how does one approach determining the quantity of finish materials that would be needed for a given structure?

· How are various types of exterior finish materials properly installed?

3. Identify and review the unit vocabulary (See Trade Terms section in NCCER Module 27204-074) 
Part (Lesson) I Exterior Preparation and Cornice Construction

A. Students take unit text for this module as a Pre-Test

B. Introduction (part 1), Insulation, Flashing. Students read module text regarding. Instructor rehearses the main concepts that will be briefly touched upon at the beginning of this unit.

1. Building Exterior Preparation

2. Types of Cornices

3. Cornice structures

C. Introduction (part 2), Instructor Presents overview of topics covered in unit.

1. Cornice (Wood & Vinyl / Metal)

2. Wood Siding

3. Composite siding

4. Metal / Vinyl Siding

5. Other Exterior Finishes

6. Practice in calculating main materials needed

7. Lab exercise – Install small portions of cornice and 3 different siding types.

D. Mental Set for Part (Lesson)1 What is Cornice and what purpose does it serve on a building? Instructor asks probing questions of the class for understanding of textual reading.

1. Synopsis - Events and considerations prior to working on exterior finishes

a Safety

b Purpose and types of Insulation

c Purpose of Flashing

2. Types and structure of Cornices

a Types of Cornice

b Functions of Cornice

c Cornice part of the roof ventilation scheme 

3. Learning activities

a Show PowerPoint about types and functions of cornice.

b Students fill in cornice section drawings from end of module and from the attachment bundle.

c Students work Molding Profile Sheets from end of module – take molding quiz

d Show PowerPoint of cornice parts and assembly sequence

e Students work on Trade terms list at end of module and eventually take Quick Quiz on vocabulary (found in the back of instructor's manual)

f Introduce the Poster project

Part (Lesson) II Solid Wood Siding 

A. Students read module text regarding the siding types.

B. Mental Set for Part (Lesson) 2 How can carpentry skills be used to install protection from the ravages of weather and climate on a building's exterior? Instructor asks probing questions of the class for understanding of textual reading. Instructor shows the PowerPoint "Siding Profiles" as an overview to various siding profiles and attachment points. (may resort to showing the presentation repeatedly throughout lesson)

C. Explanation of styles and installation highlights. Teacher displays various samples and section drawings of siding types.

1. Horizontal siding products, including installation highlights for :,
a Beveled Siding (AKA Clapboard, Lap Siding 
b Rabeted Beveled or Dolly Varden

c Drop Siding

d Tongue and Groove Siding (T&G)

e Rustic Channel Siding

f Shiplap Siding

g Log Cabin Siding
h Shakes and Shingles

2. Vertical siding configurations / products

a Some horizontal siding can be used:
1. Vertical

1. Diagonal

b Board and Batten

c Reverse Board and batten

Part (Lesson) III Wood composite exterior building finishes

A. Students read module text regarding wood derived siding products.

B. Mental Set for Part (Lesson) 3- What are other siding products that are made out of layers of wood or wood fibers? Teacher asks probing questions to determine understanding of textual reading.

1. Wood composite siding products, including installation highlights for :
2. Shingle Panel

3. Plywood.

4. Hardboard
a Horizontal

b Panels (vertical)

5. Fiber Cement

a Horizontal

b Panels (vertical)

C. Activity – 

1. Students fill in siding profile sheet.

2. Teacher displays various samples and section drawings of siding types.

3. Estimating materials for 2 siding types (Module Pages 4.20, 4.21 & Exercise sheet at end of instructor’s version of module)

a Horizontal Siding

b Vertical Panel Siding

Part (Lesson) IV. Plastic and Metal Exterior Siding 

A. Students read module text regarding plastic and metal exterior siding products.

B. Mental Set for Part (Lesson) 4- What are the siding products, not made of wood, that are frequently used for exterior climate protection? What characteristics make these materials more appealing than wood products? Teacher asks probing questions to determine understanding of textual reading.

C. Vinyl and Metal Siding, including installation highlights for :
1. Basic Types

2. Materials and Components

3. Specialized Tools and Equipment

4. Installation Procedures

Part (Lesson) V. Other Exterior Finishes - Students read module text other exterior building finishes requiring skills from other trades.

A. Students read module text regarding plastic and metal exterior siding products

B. Metal Set for Part (Lesson) 5 - What are other exterior treatments that provide durable protection form the elements?

C. Types of finishes

1. Stucco (Cement) Finishes (including installation highlights)
2. B. Brick and Stone Veneer (including installation highlights)
3. DEFS and EIFS (including installation highlights)
Part (Lesson) VI. Review and Testing

A. Module Review - Students work through the chapter test review materials review sheet for Module 27204-07. Instructor uses the PowerPoint Unit Test Review for Module 27204-07 which corresponds to the review sheet the students are issued.

B. Module Examination for Module 27204-07 (Exterior Finishes).

Part (Lesson) VII Lab Exercise 
A. Mental set for Part (Lesson) 7 - What must be done to apply various types of exterior finishes to a structure?

B. Students review text passages form the module regarding cornice and 3 instructor selected varieties of siding commonly used in the local construction area.

C. Students review rubric for the lab exercise.

D. Students choose one of the three types of siding they will practice installing as the subject of the assessment sheet. Students fill in the Cornice / Siding Lab - Fundamental Knowledge Assessment sheet. 

E. Students install cornice and siding components on a structure. Students may have an opportunity to participate in the construction of a residence. Adjust the lab accordingly.

1. Students install cornice components

2. Students install /remove 3 siding types in sequence.

3. Estimating part of the Performance Profile Sheet for this module is covered in Part III, C, 3.

4. Students orally assess the quality of their workmanship with the instructor, comparing it to industry standards. Students also discuss possible future processing refinements.

Part (Lesson) VIII. Project Presentation and Preference Expression.

A. Students present their poster or PowerPoint presentations.
B. Students consider and express on paper their preferences for an exterior protection / siding system.

Attachments for Learning Experiences: 
Please consult the instructor’s packet for this unit.

Notes & Reflections: 
Preview the instructor’s packet for resources that plug into the lesson plan. Some resources may not be suitable for the instructional style, environment, or budget in your particular setting. The lesson may have to be altered accordingly. 
Be sure to collect small samples of various siding types to show students. Try to obtain those that will not be part of the lab session. Construction sites and retail outlets are good sources for these instructional materials.

The span of Lesson VII in the lab may run from the start of Lesson 1 to the end of Lesson 8 depending on whether you spend some time in the lab every day or wait until the classroom work is finished before starting lab work.
You may want to consider awarding the occasional student, who possess computer skills in MS Excel or other spreadsheet software, extra credit if a file can be produced which handles siding math calculations.


Culminating Performance Tasks 
Culminating Unit Performance Task 1 Title:  

Estimate the amount of lap or panel siding required for a structure with in a 5% margin of error.

Culminating Unit Performance Task 1 Description/Directions/Differentiated Instruction:

Students are issued a descriptive sheet detailing the building specifications which are relevant to the completion of the estimation task. The task is part of the requirements for completing the module’s performance profile sheet.
Attachments for Culminating Performance Task 1: 
Please consult the instructor’s packet for this unit.

Culminating Unit Performance Task 2 Title:

Install Cornice

Culminating Unit Performance Task 2 Description/Directions/Differentiated Instruction:

Students frame and finish cornice on a workstation roof frame. Students are given a rubric to follow.

Attachments for Culminating Performance Task 2: 
Please consult the instructor’s packet for this unit.
Culminating Unit Performance Task 3 Title:

Install three of the most common siding types in your geographic location.
Culminating Unit Performance Task 3 Description/Directions/Differentiated Instruction:

Students prepare a surface and install materials of three different types of siding to minimum industry standards.

Attachments for Culminating Performance Task 3: 
Please consult the instructor’s packet for this unit.

Culminating Unit Performance Task 4 Title:
Write an essay response to Personal Exterior Finish Preference.

Culminating Unit Performance Task 4 Description/Directions/Differentiated Instruction:

Students consider their future residence and the information that they have been exposed to. Students choose an exterior finish that they would believe best suits their needs. They express their choice and support it with three reasons in an essay of between 250 and 325 words.

Attachments for Culminating Performance Task 4:
 Please consult the instructor’s packet for this unit.


Unit Resources 

Web Resources:

http://www.doityourself.com/stry/h2installvinylsiding 
http://www.make-my-own-house.com/how-to-install-vinyl-siding.html http://www.fpl.fs.fed.us/documnts/usda/hgb203.pdf  http://www.jameshardie.com/pdf/install/install_plank_south.pdf 
www.vinylsiding.org 
www.cedarbureau.org 
www.cmicompany.com
Attachment(s): 
Please consult the instructor’s packet for this unit.

Materials & Equipment: (recommended)

National Center for Construction Education and Research. Module 27204-07 obtained as a stand alone unit or found in Carpentry Framing and Finishing Level Two. New Jersey: Pearson / Prentice Hall, 2007. International Residential Code for One-and Two-Family Dwellings, Illinois: International Code Council, 2006 Consult the beginning of the module in the instructor’s manual for other resources.
MSDS

Samples of aluminum and vinyl fascia

and soffits and installation instructions

2 X 4s with different types of tail rafter cuts

2 X 4s for lookouts

2 X 4s for lookout ledger

2 X 6s for false fascia

1 X 8s for fascia

1 X 2s for frieze

Plywood for soffit

Galvanized 4d box nails for soffit

Galvanized 8d casing nails for fascia

8d box nails for lookout ledger

16d box nails for lookouts

Samples of various types of wood siding

Nails used to secure wood siding

Samples of vinyl or metal siding

Manufacturer’s installation instructions

for metal and vinyl siding

Quantity of one style of vinyl or metal siding

Various manufactured vinyl or metal siding

trim and starter components

Metal and PVC trim coils

Samples of various stucco, brick, stone,

and synthetic stone veneer

Samples of DEFS/EIFS wall cladding

1 _ 3s for story poles

6 bevel wood siding and or wood lap siding

Board-and-batten siding

Tongue-and-groove siding

Shiplap siding

Shingles and shakes

Panelized shake or shingle siding

4 X 8 plywood siding

4 X 8 panel and lap-style

hardboard/particleboard siding

Lap and panel styles of 

fiber-cement siding

Manufacturer’s installation

instructions for fiber-cement siding

Manufacturer’s installation

instructions for plywood siding

Caulk

Inside and outside corner materials

Furring strips for starter course

Spacing gauges (fabricated)

Siding gauges (fabricated)

Drip caps

Flashing

Building paper

Nails

Radial arm saw

Framing square

Steel measuring tape

Claw hammer

4’ level

Handsaw

Chalkline

Combination square

Water level

Circular saw or table saw

Fine-toothed, carbide-tipped,

circular saw blade

Dry-diamond circular saw blade

Sawhorses or cutting table

Electric/pneumatic carbide-tipped

power hand shears

Score-and-snap knife with tungsten

carbide tip

Caulking gun

Pliers

Tin snips

Aviation shears

Steel awl

Putty knife

Utility knife

Snaplock punch

Vinyl siding unlocking tool

Nail hole punch

Flat-blade screwdriver

Portable brake

Copies of the Quick Quiz

Module Examinations

What 21st Century Technology was used in this unit:

Top of Form

	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	X
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
	
	


Bottom of Form
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