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Course:
01.423  Agricultural Mechanics Technology III

Unit 4:
Building Construction
Lesson 2:
Estimating Building Construction and Materials Cost

Georgia Performance Standards: 
AG-AMII-4 (e-j)
Academic Standards: ELA9RC2, ELA12LSV1, ELA9RL5, ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, SPS7
Objectives: 

1.
Interpret a blueprint and specifications of a building.

2.
Apply basic math skills to estimate construction materials.

3.
Identify construction materials for agricultural buildings.

4.
Prepare a material list for estimating construction materials.

5.
Measure construction materials using measuring tools or instruments.

6.
Record each estimate.

Teaching Time:


5 hours
Grades: 9-12

Essential Question: How do you estimate costs for building and construction?
Unit Understandings, Themes, and Concepts:

Students will gain an understanding of how to estimate construction costs.
Primary Learning Goals: Students will be able to estimate costs of construction based on materials and specifications for a project.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should 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 within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods

____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Phipps, Lloyd & Carl L. Reynolds.  Mechanics in Agriculture.   Danville, IL.  Interstate Publishers.

Herren, Ray V.    Agricultural Mechanics: Fundamentals and Applications.  Delmar Publishers, Inc.  Albany, NY.  

Materials and Equipment:

25' tape measure, blueprint/floor plan, sample framing materials i.e. spruce, southern yellow pine boards and treated materials of various sizes, engineer=s rulers, calculators

PowerPoints:

Web Resources:

Georgia Performance Standards:
AG-AMIII-4:  Students will construct an agricultural structure on a prepared site.

e.  Interpret a blueprint and specifications of a building.

f. Apply basic math skills to estimate construction materials.

g.  Identify construction materials for agricultural buildings.

h.  Prepare a material list for estimating construction materials.

i. Measure construction materials using measuring tools or instruments.

j. Record each estimate.

Academic Standards:
ELA9RC2 The student participates in discussions related to curricular learning in all subject areas.

ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions.

ELA9RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

ELA10W3 The student uses research and technology to support writing. 

MM1A3. The student solves simple equations.

MA1P1. The student solves problems (using appropriate technology).

MA1P3. The student communicates mathematically.

SCSh2 The student uses standard safety practices for all classroom laboratory and field investigations.

SCSh3 The student identifies and investigates problems scientifically.

SCSh4 The student uses tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SP1 The student analyzes the relationships between force, mass, gravity, and the motion of objects.

SPS5 The student compares and contrasts the phases of matter as they relate to atomic and molecular motion.

SPS7 The student relates transformations and flow of energy within a system.
Teaching Procedure

Introduction and Mental Set

Ask: now that we have chosen a location for our farm structure (pole barn) 
and looked at other considerations such as building codes, topography, etc., what is our next step in preparing to build?  Take responses from students and write on board.  Make sure to get answers regarding blueprints.
Discussion

1.
Pass out blueprint or sketch of pole barn or other structure to students.

2.
Ask where do we go from here?

A.
Refer to seals and symbols used in blueprints.

B.
Refer to different parts of formal blueprints i.e. foundation, floor, wall, roof, elevation, plumbing and electrical.
3.
Ask students if farm structure must be as complicated as a house?

Refer to sketch or blueprint of pole barn.
4.
Have students scale off drawing and determine dimensions using the given scale.

5.
Ask the students to identify windows and doors if applicable.  Identify such things as post and truss location if the building is a pole barn.

6.
Introduce the next step which will be cost estimate.  
The objective is to determine the amount and types of construction materials needed to build our pole barn or other farm structure.
7.
Our pole barn will be 24' wide and 36' long.

A.
Roof pitch will be a 4/12

B.
Posts and trusses will be on 12' centers

C.
Latherns or purlins will be on 16" centers with 2' overhang on each eve.
8.
Have students:

A.
Figure the number of 6" x 6" treated posts needed if post will be 3' in ground and 10' above ground.

B.
Determine rafter length (define rafter, rise, and run if not already done so and discuss how a framing square can be used to determine rafter length.

C.
Figure lathe/purlin length based on 1' lap.

D.
Figure the number of total purlins (regular and end purlins)
9.
Ask students to name various types of building materials used in framing.

10.
Provide examples of various types of wood and sizes i.e. southern yellow pine (treated and untreated), spruce, and plywoods.

11.
Discuss framing material sizes.

A.
Board lengths

· Normally 8' to 16' lengths in 2' intervals.

· Other lengths are available but more expensive and normally have to be special ordered.

B.
Board widths and thickness

· Make sure students are aware boards are not as thick or wide as their names imply.

· Example: 2 x 4 is actually 1 2 " thick and 3 2" wide and 1 x 6 is actually 3/4" thick and 5 2" wide.
12.
Discuss wood prices and capability.  
Example: Pine is normally more expensive than spruce but has more structural strength.

13.
Refer to estimate of building materials which was previously figured on objective 2.

14.
Have each student figure a bill of materials needed to build the structure.  
You may want to list on the board the various categories of materials needed.  Example:
2"x4"x12'
#

2"x4"x14'
#

6'x6'x14'
#

3'x12' sheets of tin
#

15.
An extension of this lesson could be visiting you local builder supply warehouse.  
Have students get prices for materials in person or by phone.  Once materials are delivered, have students measure the major groups of supplies and record their measurements.   Example:  2"x4"x12' may be 1 2"x3 2"x12'1".

Summary
Review steps to determine bill of materials.

Evaluation
Skill test

Individual Learning Activity

Lesson:
Estimating Building Construction and Materials Cost
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Interpret a blueprint and specifications of a building.

2.
Apply basic math skills to estimate construction materials.

3.
Identify construction materials for agricultural buildings.

4.
Prepare a material list for estimating construction materials.

5.
Measure construction materials using measuring tools or instruments.

6.
Record each estimate.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Estimating Building Materials and Construction Cost
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Interpret a blueprint and specifications of a building.

2.
Apply basic math skills to estimate construction materials.

3.
Identify construction materials for agricultural buildings.

4.
Prepare a material list for estimating construction materials.

5.
Measure construction materials using measuring tools or instruments.

6.
Record each estimate.

Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                             Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Estimating Building Materials and Construction Cost
Assignment: Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Interpret a blueprint and specifications of a building.
2.
Apply basic math skills to estimate construction materials.

3.
Identify construction materials for agricultural buildings.

4.
Prepare a material list for estimating construction materials.

5.
Measure construction materials using measuring tools or instruments.
6.
Record each estimate.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Essential Question:

How do you estimate costs for building and construction?
Vocabulary
Blueprint

Scale

Bill of Materials
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